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PREFACE  TO  THE  FIFTH  EDITION. 


In  thf^  prejxiration  of  this  etiition  the  section  on  Nervixis  Diseases 
ha<  Ixvn  carefully  revieweil  in  onler  to  place  it  abreast  of  tbe  current 
litt-rature  on  the  subject,  ratlier  than  for  the  purptse  of  makii^  any 
niatrrial  changes  in  the  arrangement  or  ilescriptive  text.  This  has 
ne<\*ssitattxl  a  veri'  larjre  nunil)er  of  brief  interpolations,  which  without 
materially  enlarging  the  section,  it  is  thought  dei'i^ledly  improves  its 
sul>ject  matter.  Several  old  cuts  have  been  xntlnlrawn  ami  new  ones 
ins4*rted. 

In  the  section  on  Insanity,  the  classification  of  Kraepelin  has  been 
a<hleil  to  the  chapter  on  classifications  for  purposes  of  reference,  ami 
two  new  chapters  liave  been  written  for  the  section  u|x>n  Manic- 
Depressive  Insanity  and  on  Dementia  Pnecox,  re>pectively.  These 
additions  with  some  minor  changes  here  and  there  ser\e  to  place  this 
s<;vtion  in  line  ^^ith  recent  progress  in  |)sychiatry. 

The  Continued  favor  witli  which  thi-  work  is  rec^^ived,  as  attested  bv 
tlii«»  early  opjxirtunity  for  a  fifth  edition,  is  a  S4>urce  of  great  satisfaction 
to  the  authors. 

Ar<;rsT.  I*«i5. 
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PREFACE. 


This  book  has  been  written  for  medical  students  and  general  prac- 
titioners. It  makes  no  claim  to  be  other  than  a  carefully  prepared 
text-book.  The  literature  of  neurology  and  psychiatry  has  been  sifted 
by  the  authors,  and  such  digest  revised  in  the  light  of  their  own 
ex|ierience  in  practice  and  in  teaching.  They  have  attempted  to 
present  their  facts  clearly,  directly,  and  with  brevity,  despite  the  diffi- 
culty of  condensing  two  great  subjects  within  the  limits  of  a  single 
volume. 

This  is  not  the  joint  work  of  two  writers,  but  each  author — Dr. 
Church  in  Neurology,  and  Dr.  Peterson  in  Psychiatry — has  con- 
tributed to  the  making  of  a  single  volume  what  might  have  made 
a  separate  monograph  ;  each  is,  therefore,  solely  responsil)le  ior  the  work 
in  his  own  department.  In  placing  the  correlattHl  sciences  neurology 
and  psychiatry  under  the  same  cover,  the  reader's  convenience  was 
considered. 

An  unusual  num})er  of  illustrations  for  each  department  (from  the 
authors'  own  material,  except  when  otherwise  indicateil)  has  been 
allowed  by  a  generous  publisher. 


CONTENTS. 


NERVOUS  DISEASES. 


PARTL 

PAOB 

EXAMIXATIOX  OF  PaTIESTS 17 

Ch»pt4?r        I.  The  Anamnesis           17 

Chapter       II.  The  General  Physical  Kxamination 33 

Chapter     III.  The  Mnscular  System 27 

Errors  of  Motility 27 

The  Reflexes        31 

Chapter      IV.  Trophic  Conditions 37 

Chapter       V.  Electrical  Conditions 39 

Chapter      VI.  Sensory  Conditions 49 

The  Tactile  Sense 50 

The  Pain  Sense 51 

The  Pressure  Sense 51 

The  Thermic  Sense 51 

The  Mnseular  Sense 51 

Pain 56 

Chapter    VII.  The  Special  Senses 61 

Sight 61 

Hearing 64 

Smell (55 

Taste 65 

Chapter  VIII.  Speech 66 

PART  n. 

Diseases  of  the  Cerebral  Meninges  and  Cranial  Nerves 71 

Chapter         I.  Cerebral  Meninges 71 

Pachymeningitis T.J 

Pial  Hemorrhage 75 

Chapter       II.  Inflammation  of  the  Pia  Mater 77 

Acute  Leptomeningitis 77 

Chronic  Leptomeningitis 88 

Chapter     III.  Tubercular  Meningitis 89 

Chapter      IV.  Diseases  of  the  First  and  Second  Cranial  Nerves 95 

Chapter        V.  Diseases  of  the  Ocular  Nerves 104 

Chapter      VI.  Diseases  of  the  Trifacial  Nerve 113 

Chapter    VII.  Diseases  of  the  Facial  Nerve 119 

Chapter  VI XL  Diseases  of  the  Eighth  Cranial  Ner>'e 128 

Chapter     IX.   I>i.seases  of  the  Glossopharyngeal,  Vagus,  and  Aocessorj-  Nerves  134 

Chapter        X.  Diseases  of  the  Spinal  Portion  of  the  Accessory  Nerve 1 45 

Chapter     XI.   Disease  of  the  Hypoglossal  Nerve 1-18 

Chapter    XII.  Multiple  Paralyses  of  Cranial  Nerves 150 

11 


1 2  CONTENTS, 


FARTUL 

Diseases  of  the  Brain  Proper 16i 

Chapter        I.  The  Cerebral  Cortex — Localization 1<»1 

Chapter       II.  Speech  and  the  Cortex — Aphasia 170 

Chapter     III.  The  Cerebral  White  Matter,  Basal  Ganglia,  and  Cerebellum  ...  iHl 

Chapter     IV.  Further  Localizing  Considerations IHH 

Chapter       V.  Arterial  Brain  Diseases 11K5 

Cerebral  Anemia  and  Hyperemia 195 

Cerebral  Arteritis 1J)H 

Chapter     VI.  Cerebral  Hemorrhage  and  the  Hemiplegic  State 2<KJ 

Chapter    VII.  Cerebral  Softening 218 

Chapter  VIII.  Diseases  of  the  Cerebral  Veins  and  Sinuses 227 

Chapter     IX.  Cerebritis,  Encephalitis,  and  Al)scess  of  the  Brain 2154 

Chapter       X.  The  Cerebral  Palsies  of  Children 242 

Cliapter     XI.  Tumors  of  the  Brain 252 

Chapter  XII.  Hydrocephalus 2()5 


PART  IV. 

Diseases  of  the  Spinal  Meninges  and  Spinal  Nerves 27o 

Chapter         I.  Spinal  Meningitis  and  Spinal  Meningeal  Hemorrhage 270 

Chapter       II.  Injuries  and  Diseases  of  Spinal  Nerves 27h 

Chapter     III.  Lesions  of  Six<;ial  Spinal  Ner^'es 28«,> 

The  Cer\ical  and  Brachial  Plexuses 2H9 

Combined  Palsies  of  the  Nerves  of  the  Ann 2JM> 

Nerves  of  tJie  Trunk  .               'MH) 

Nerves  of  the  Lower  Extremity IIOO 

Chapter      IV.   Multiple  Neuritis :{()S 

Chapter       V.   Herpes  Zoster 328 

PART  V. 

Diseases  of  the  Cord  Proper WM 

Chapter        I.  I.K)calization            -^^l 

Chapter      II.  Indiscriminate  Cord  Lesions '^'>'- 

Trauniatic  Lesions  of  the  Cord  Substance «^'>2 

Hemorrhage  into  the  Cord 352 

Thrombotic  Softening  of  the  Cord      '554 

Myelitis •'^•>''> 

The  Paraplegic  State '^^^ 

Landry's  Paralysis •5<»<» 

Caisson  Disease,  or  Divers'  Palsy •5''** 

Tumors  of  the  Spinal  Cord  and  Its  Envelopes I^*- 

Spina  Bifida •5''<» 

Chapter     III.  Lesions  and  Diseases  of  the  Spinal  Gray  Matter -578 

Acute  Anterior  Poliomyelitis •^"'^ 

Syringomyelia ''^^^'* 

Progressive  Muscular  Atrophies  Showing  Lesions  of  the  Spinal 

(Jray 3i)2 

Progressive  Muscular  Atrophies  without  Striking  Cord-lesions  .  401 

Arthritic  Muscular  Atrophy 411 


CONTENTS,  1 3 

PAOK 

Oiapter      IV.  Lesions  Affecting  the  White  Matter  of  the  Ck>rd 413 

Tabes  Dorsalis 414 

Combined  Scleroses  of  the  Spinal  Cord      448 

Combined  Cord-lesions  in  Anemias  and  Cachexias 452 

Family  Ataxia 454 

Hereditary  Spastic  Paraplegia 460 

Sclerosis  of  the  Cord  Due  to  Vegetable  Intoxicants 461 

PART  VI. 

diskaser  of  the  general  nervous  system  with  known  anatomical 

Basis 463 

Chapter        I.  Multiple  Cerebrospinal  Sclerosis 463 

Chapter       II.  Syphilis  of  the  Nen^ous  System 471  • 

Cerebral  Syphilis 473 

Spinal  Syphilis 479 

The  Parasyphilitic  Diseases 483 

PART  vn. 

Diseases  of  the  Nervous  System, without  Known  Anatomical  Basis    .   .  485 

Qiapter        I.  Trophoneuroses 486 

Acromegalia 486 

Hypertrophic  Osteo-arthropathy 492 

Hyperostosis  cranii 493 

Myxedema 494 

Exophthalmic  Goiter 501 

Scleroderma 511 

Raynaud's  Disease 513 

Acroparesthesia      515 

Intermittent  Limping 516 

Angioneurotic  Edema 517 

Localized  Hypertrophies „  519 

Chronic  Hereditary  Tropho-edema 523 

Chapter       II.  Infection  Neuroses 525 

Tetanus        525 

Hydrophobia 527 

Tetany 530 

Chorea 534 

Chapter     III.  Motor  Neuroses 546 

Huntingdon's  Disease 546 

Myoclonia 547 

Dubini's  Disease 549 

Parkinson's  Disease,  Paralysis  Agitans 550 

Thomsen's  Disease  (Myotonia) 556 

Family  Periodic  Paralysis 55H 

Family  Tremor 560 

Chapter      IV.  Fatigue  Neuroses 560 

Writers'  Cramp 561 

Other  Occupation  Neuroses ^^^ 

Chapter       V.  Neurasthenia •'>^»"3' 

Chapter      VI.  Hysteria ''>7^^ 

Stigmata  of  Hysteria • .    .    .  •'>'^ 

Accidents  of  Hysteria ^^ 


14 


CONTENTS, 


PAUK 

Chapter   VII.  Epilepsy 6(Mi 

Chapter  VIII.  Migraine 619 

Chapter     IX.  Neuroses  following  Traumatism ,  62:^ 

Chapter      X.  Tics (J05 

PART  VUL 

Symptomatic  Dihorderb 629 

Chapter        I.  Neuralgia 629 

Chapter      II.  Disorders  of  Sleep (VM 

Wakeful  Disorders  of  Sleep (K56 

Somnolent  Disorders  of  Sleep 640 

Sleep  Palsies 641 

Hypnotism 642 


MENTAL  DISEASES. 

Cliapter        I.  Definition  and  Classification  of  Insanity 647 

A  Review  of  Recent  Problems  of  Psychiatry 6r>(> 

Chapter       II.  General  Etiology  of  Insanity 694 

Sex 694 

Age 694 

Heredity      695 

Strain 718 

Chapter     III.  General  Symptomatology  of  Insanity TV2 

Disonlers  of  Sensation      TX\ 

Disorders  of  Ideas TM 

Affective  Disorders 741 

Disonlers  of  the  Idea-associations 744 

Disonlers  of  Actions 7515 

Accompanying  Physical  Disorders 7r>5 

Chapter     IV.  Examination  of  the  Patient ;  Diagnosis ;  Course  of  the  Disease  ; 

Prognosis ^ 760 

Chapter       V.  General  Treatment  of  Insanity 764 

Treatment  of  Acute  Cases 7(59 

Chapter     VI.  Mania 778 

Chapter    VII.  Melancholia 784 

Chapter  VIII.  Circular  Insanity 795 

Chapter     IX.  Manic- Depressive  Insanity H(K) 

Chapter      X.   Epileptic  Insanity W'-^ 

Chapter    XI.  Dementia 811 

Secondary  Dementia ^11 

Senile  Dementia ^1'^ 

Primary  Dementia ^15 

Chapter  XII.  Dementia  Pnci'ox ^17 

Chapter  XIII.  Paralytic  Dementia ^^ 

Chapter  XIV.   Paranoia ^^ 

Chapter    XV.  Idiocy K59 

INDEX 90» 


NERVOUS  DISEASES 

BY 

ARCHIBAIiD  CHURCH,  M.  D. 


NERVOUS  DISEASES. 


PART  I. 

EXAMINATION  OF  PATIENTS. 


CHAPTER  I. 
THE  ANAMNESIS. 


Diagnostic  investigation   in  neurological  work  is  a  fine  art.     A 
correct  opinion  depends  upon  it.     It  is  the  first  step  toward  treatment, 
the  legitimate  end  of  medicine.     The  physician  is  dealing  with  morbid 
conditions,  revealing  themselves  for  the  most  part  by  functional  errors. 
The  large  subjective  side  of  the  problem,  with  the  unreliability  of  the 
patient's  responses^  adds  to  the  difficulty  and  calls  for  keenness  of  judg- 
ment at  every  step.     The  use  of  several  tests  for  determining  a  given 
state  is   of   much  importance,  especially  in    conditions   that   are   not 
objectively  evident     By  comparison  of  the  results  thus  obtained,  and 
^metimes  by  striking  an  average  of  such   results,  exactness  may  be 
approximately  reached,  while  dependence  upon  any  one  of  them  might 
be  misleading. 

On  the  other  hand,  by  the  use  of  instniments  of  precision,  controlled 
by  anatomical  and  physiological  rules,  a  definiteness  can  often  be  reached 
in  nervous  diseases  not  elsewhere  possible.  Ix>calization  in  brain 
and  cord  lesions  is  sometimes  exact  to  a  degree,  and  prognosis  is  often 
absolutely  clear.  But  in  many  instances  of  the  so-called  functional 
diseases,  careful  study,  the  shrewdest  judgment,  and  a  wide  experience 
enable  one  only  approximately  to  appreciate  the  situation.  The  entire 
data  can  be  secured  only  by  a  systematic  and  frequently  prolonged  or 
often-repeated  examination,  and  it  is  of  the  first  importance  that  the 
medical  man  should  maintain  an  entirely  judicial  and  non-committal 
mental  attitude  toward  his  patient  and  the  diagnosis  until  he  has  every 
available  fact  at  his  disposal.  Snap-shot  diagnoses  may  be  gratifying 
to  all  concerned,  if  correct,  but  they  are  very  likely  to  be  wrong  and 
prejudicial  to  a  proper  subsequent  estimation  of  the  case  and  are  never 
necessary. 

A  systematic  examination  can  not  be  made  without  a  prearranged 
formula.  The  nearer  this  corresponds  to  the  development  of  the 
case,  the  less  likely  are  important  matters  to  be  overlooked.  It 
therefore  should  be  chronological.  Most  patients  insist  on  telling  their 
own  stories  in  their  own  way.  It  is  sometimes  well,  especially  in 
private  practice,  to  allow  them  to  do  so,  and  when  they  finish,  to  begin 
2  17 
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properly.  In  nervous  diseases  the  family  history  is  often  of  paramount 
importance.  Taken  with  the  appearance  of  the  patient,  it  gives  valu- 
able indications  as  to  the  constitutional  make-up  of  the  individual. 
The  family  history,  then,  is  to  be  investigated  first,  after  noting 
the  namCf  age,  sex^  nationalUy,  occupation,  and  social  state  of  tlie 
patient. 

Neurotic  Heredity. — In  seeking  information  regarding  the  ante- 
cedents of  a  patient,  nmch  tact  must  sometimes  be  employed.  Patients 
are  loath  to  detail  matters  of  this  character,  not  always  from  a  wish  to 
conceal  them,  but  from  disinclination  to  admit  even  to  themselves  any 
serious  shortcoming  or  morbidity.  To  the  half  that  is  directly  learned 
an  equal  amount  may  sometimes  be  reasonably  added.  Much  can  be 
learned  by  interrogating  other  members  of  the  family,  especially  if 
related  by  marriage,  the  family  physician,  and  old  acquaintances,  but 
the  confidence  and  rights  of  the  patient  must  not  be  forgotten.  Nor  is 
it  sufficient  to  seek  for  instances  of  the  identical  disease  in  the  family 
history  of  the  case.  The  significant  factor  is  a  neuropathic  liability, 
and  this  is  indicated  with  more  or  less  force  by  the  appearance  of  ner- 
vous and  mental  diseases  of  any  sort,  of  slight  or  serious  degree,  in  the 
ascendants.  For  instance,  a  hysterical  mother  has  an  epileptic  child 
and  an  idiotic  grandchild  ;  or  highly  wrought  nervous  organizations  in  . 
mother  and  father  eventuate  in  neurasthenic  and  unstable  children. 
Atavism  in  mental  and  nervous  diseases  is  quite  common.  Insanity  in 
the  same  or  neighboring  generations  may  alternate  with  neuroses  or 
mild  psychoses,  and  any  combination  may  exist.  Oonsam/uinity  on  the 
part  of  parents,  in  addition  to  furnishing  a  tendency  to  infecundity,  is 
likely  to  bring  together  the  subjects  of  similar  neurotic  taints,  which 
are  thereby  reinforced  in  the  offspring.  In  itself,  however,  consanguinity 
has  probably  been  overestimated  as  a  causal  factor  in  nervous  and 
mental  diseases.  The  association  of  crime,  precocity,  genius,  neuroses, 
and  psychoses  in  related  individuals  may  be  encountered.  Certain 
nervous  diseases  are  of  direct  hereditiiry  character,  being  transmitted 
from  generation  to  generation  or  apix?aring  in  a  group  of  cases  in  a 
given  generation.  It  is  only  needful  to  mention  Friedreich's  ataxia 
and  Huntingdon's  chorea,  but  tabes  dorsalis,  paralysis  agitans,  multiple 
sclerosis,  muscular  atrophies,  and  practically  every  organic  and  functional 
nervous  disease  occasionally  presents  family  groups  of  this  nature.^ 
Many  of  the  familial  diseases  which  have  been  described  as  essentially 
distinct  are  found  to  insensibly  merge  through  the  observation  of  inter- 
mediate cases;  and  Baumlin^  contends  that  all  typical  diseases  of  a 
familial  character  drift  into  each  other  through  such  connecting  links. 
A  family  constitutional  defect  is  the  only  essential  feature. 

DebUitaiing  disexisejiy  like  tuberculosis,  rheumatism,  and  gout,  are 
significant.  Indeed,  Charcot  was  inclined  to  consider  arthritism  as  a 
congener  of  nervous  diseases.  Inherited  syphilis  is  on  an  entirely 
different  footing.     Not  only  is  it  capable  of  producing  embryological 

»  Ch.  F^r^,  *'  La  Famille  Nevropathique,'*  Paris,  1894. 
»  "Deut.  Zeit.  f.  Nervenheilk.,"  Oct,  1901. 


THE  ANAMNESIS,  19 

defects,  but  its  blight  may  make  itself  evident  on  the  part  of  the 
nervous  apparatus  during  the  period  of  growth  or  in  adult  life,  modify- 
ing cerebral  or  spinal  functions  and  at  times  leading  to  histological 
changes  in  the  central  and  periplieral  parts,  which  may  vary  in  degree 
up  to  destructive  lesions.  Diabetes  and  Brighfs  disease  are  very  com- 
mon in  neurotic  families. 

Personal  History. — ^The  investigator  should  go  most  carefully  into 
the  medical  life-history  of  his  patient.  While  doing  so,  indeed,  when- 
ever opportunity  oflFers,  the  conduct,  attitude,  manner,  gait,  posture, 
complexion,  expression,  gestures,  and  individuality  of  the  person  should  be 
keenly  watched.  This  observation  becomes  in  time  a  trained,  almost 
automatic,  faculty,  so  that  minute  details  subconsciously  apprehended  at 
the  time  can  be  readily  recalled. 

In  infancy,  was  there  any  birth  difficulty,  possible  brain  or  spinal 
injury  from  protracted  labor,  precipitate  labor,  or  instrumentation ;  lack 
of  vigor,  suspicion  of  syphilis,  or  convulsions  ?  During  childhood,  did 
the  patient  present  any  nervous  phenomena,  such  as  marked  delirium  or 
spasms  under  febrile  conditions  or  from  irritation  of  the  gums  and  in- 
testinal tract?  Was  there  enuresis,  chorea,  somnambulism,  or  night- 
terrors  ?  Was  he  precocious  or  otherwise,  docile  or  obstinate,  cheerful 
or  morose,  forward  or  retiring?  At  pubescence,  were  there  mental 
changes  of  unusual  character,  moodiness,  expansiveness,  cruelty  ?  Was 
the  establishment  of  menstruation  attended  by  pain  or  hysterical  mani- 
festations ?  Was  masturbation  indulged  in  or  suspected  ?  During  adoles- 
cence, what  was  the  career,  relation  to  the  opposite  sex,  success  in  school 
and  business,  and  what  has  been  the  course  of  events  through  adult  life  f 

The  past  illnesses  of  the  patient  should  then  receive  attention  in 
the  same  systematic  manner.  The  fevers  and  febricula  of  childhood, 
the  exanthemata  and  infections.  The  discloses  of  the  nasopharynx, 
stomach,  intestines,  and  rectum,  of  the  lungs  and  heart,  of  the  skin,  the 
special  disorders  of  chest,  abdomen,  pelvis,  and  genito-urinary  apparatus 
must  not  escape  attention.  Especial  inquiry  should  be  made  for  rheu- 
matism, gout,  grip,  and  malaria.  The  venereal  history  of  the  patient  and 
the  possibility  of  specific  infection  should  in  every  case  be  carefully 
inquired  into.  This  is  a  rule  that  has  no  exceptions.  The  investiga- 
tion must  be  modified  and  guarded  according  to  individual  circum- 
stances, but  nothing  should  deter  the  physician  from  making  sure  that 
a  factor  of  this  sort  is  not  overlooked.  If  injuries  have  been  received, 
what  were  their  character  and  consequences?  Regarding  habits,  it  is 
to  be  borne  in  mind  that  neurotic  people  are  esj)ecially  liable  to  carry 
everything  to  extremes  and  are  prone  to  become  the  abject  subjects 
of  some  perverted  practice  or  stimulant  addiction.  Masturbation  and 
venery  take  firm  hold  on  them.  Tobacco,  alcohol,  morphin,  cocaiii, 
chloral,  and  even  tea  and  cofiee  master  them  completely.  These  in 
turn  often  break  down  the  moral  status  of  the  individual  and  make 
him  unreliable  and  untruthful.  Onlv  inadvertentlv  or  at  second 
hand  does  the  physician  sometimes  gain  the  required  information,  but 
justifiable  suspicion  once  aroused,  he  can  usually  go  to  the  root  of  the 
matter. 
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In  neurasthenic,  hypochondriac,  and  hysterical  cases  frequently  the 
patient  has  most  seriously  overestimated  some  such  habit,  is  morbidly 
apprehensive  as  to  its  results,  exaggerates  its  every  relation,  and  the 
entire  life  seems  to  revolve  around  this  central  erroneous  idea.  One 
must  avoid  being  led  by  such  unfortunates  into  adopting  their  point  of 
view.  The  details,  duration,  and  probable  effect  of  the  habit  being 
clearly  understood,  its  morbific  influence  can  be  properly  estimated. 
Ixjt  it  never  be  forgotten  that  many  of  these  habits  are  symptoms,  not 
causes,  of  nervous  disturbance,  and  are  the  result  of  an  underlying 
predisposition  u{>on  which  they  are  grafted.  There  they  take  on  a 
morbid  development  and,  in  turn,  no  doubt,  add  to  the  unbalance  of  the 
individual. 

The  residence  or  habitat  of  the  {)atient  is  an  im{)ortant  consid- 
eration. It  calls  attention  to  the  climatic  and  loc^l  conditions  favoring 
health  or  disease.  Unhealthful  surroundings  are  of  immediate  concern, 
and  throw  a  strong  light  uj)on  the  causation  of  many  nervous  disorders. 

Occupation. — Many  occujmtions  predispose  to  nervous  maladies 
and  sometimes  furnisli  the  cause.  Indeed,  a  group  of  diseases  is  kno>vn 
as  occupation  neuroses,  of  which  writers'  cramp  is  a  type.  Workers  in 
metals,  particularly  those  handling  lead,  phosphorus,  mercury,  and 
arsenic  ;  people  subjected  to  illuminating  gases  or  bisulphid  of  carbon, 
and  those  who  deal  in  alcoholics,  and  who  are  thereby  likely  to  over- 
indulge, are  subject  to  neuritides  and  associated  mental  disturbances. 
Work  requiring  exposure  to  cold  and  conditions  favoring  rheumatic 
processes  entail  a  tendency  to  cerebral  arterial  mischief  and  peripheral 
palsies.  Divers  and  those  working  in  caissons,  or  elsewhere,  under 
increased  atmospheric  pressure  frequently  present  spinal  lesions  with 
paraplegic  symptoms.  Occupations  which  demand  constant  mental 
strain  and  sedentary  habits,  as  in  speculative  mercantile  life,  teaching, 
and  some  of  the  professions,  furnish  large  numbers  of  neurasthenics. 
On  the  other  hand,  the  unoccupied  are  likely  to  become  selfish,  intros- 
pective, hysterical,  and  hypochondriac. 

The  Illness. — From  the  patient's  statement,  his  personal  history, 
and  the  physician's  observation,  the  noting  of  the  details  of  the  illness 
under  consideration  is  often  a  simple  matter.  The  medical  man  from 
his  special  knowledge  must  supplement  the  impressions  of  the  layman. 
In  the  "  rheumatism  "  preceding  ataxia  he  discerns  initial  features  of 
tabes,  and  in  some  long-antecedent  moral  shock  he  recognizes  the  origin 
of  the  fixed  hysterical  idea  that  may  have  eventuated  in  a  contracture. 
For  each  major  gnmp  of  nervous  maladies,  psychic,  cerebral,  spinal, 
and  peripheral,  he  must  follow  out  the  clues  his  training  recognizes  or 
his  studies  and  experience  suggest. 

Beginning  with  initial  symptoms  and  alleged,  susj)ected,  or  positively 
known  causal  conditions,'  the  manifestations  of  the  disease  are  to  be 
systematically,  briefly,  and  clearly  developed  and  noted,  with  full  atten- 
tion to  remissions,  intermissions,  or  relapses.  In  convulsive  disorders  a 
full  clinical  investigation  of  the  attack  is  of  prime  importance.  It 
should  embrace  its  exciting  cause,  onset,  features  of  consciousness, 
motor    signs    and   phenomena,   attitudes,   duration,   termination,    and 
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sequelae.  In  sensory  disturbances  investigate  the  particular  dyses- 
thesia or  pain,  its  onset,  exact  location,  intensity,  duration,  and  associated 
conditions.  In  paralytic  maladies  determine  the  mode  of  onset,  exact 
distribution,  and  the  character  and  degree  of  motor  failure.  The  mental 
symptoms  are  to  be  noted  with  equal  care,  attention  being  directed  to 
tlieir  fixity,  emotional  character,  and  reasonableness  or  complete  oppo- 
sition to  facts  within  the  patient's  range  of  knowledge.  An  important 
question  is  whether  the  patient  can  correct  his  morbid  ideas  by  mental 
effort  or  is  entirely  subjugated  by  his  delusional  states.  Finally,  the 
tendency  to  improvement  or  the  reverse  should  be  indicated. 

Physiognomy  of  the  Patient. — Formerly  it  was  considered  suf- 
ficient to  describe  a  patient  as  of  the  nervous,  lymphatic,  or  sanguine 
temperament,  and  this  has  a  certain  value,  but  a  better  conception  of 
the  physical  status  is  to  be  had  from  a  study  of  the  physiognomy  of  the 
individual.  Based  upon  embryological  conditions  and  formulated  with 
some  precision  by  Lombroso,  Dejerine,  Weismann,  F^r^,  and  others, 
we  can  recognize  a  type  of  degenerate  or,  preferably,  defective  individ- 
uals, from  whom  are  largely  recruited  the  neurotic,  the  insane,  and  the 
criminal  classes. 

The  marks  of  this  type  are  called  the  stigmata  of  degenerdcyy  and 
may  be  divided  into  the  morphological  and  the  functional. 

Morphological  Stigrmata. — ^Commencing  at  the  crown  of  the  head, 
the  whorl  of  hair  at  the  vertex  which  normally  is  close  to  the  median 
line  may  be  widely  displaced  or  duplicated.  The  cranial  conformation 
is  often  abnormal  in  outline,  capacity,  or  dimensions.  The  occipital 
protuberance  and  ridges,  the  frontal  eminences,  and  the  mastoid  processes 
are  usually  excessively  developed.  The  facial  angle  is  reduced,  the 
contour  of  the/oee  asymmetrical,  the  loioer  jaw  disproportionately  large 
and  prognathic.  The  hard  palate  is  sharply  vaulted,  the  dental  arcadeji 
narrow,  disproportionate,  saddle-shaped,  or  angular  and  badly  articulated ; 
the  teeth  defective,  misplaced,  with  sometimes  persistence  of  milk-teeth 
late  in  life.  The  ears  are  disproportionate  in  size,  misplaced,  mal- 
formed, particularly  at  the  root  of  the  helix,  which  may  bifurcate,  or 
the  tragus  and  antitragus  are  misplaced,  while  the  concha  is  crumpled 
or  has  a  tendency  to  stand  out  widely  from  the  head.  The  eyes  sliow 
notable  defects,  extreme  refraction  anomalies,  squints,  different  colored 
irides,  and  disproportionate  lids  and  palpebral  openings.  Deviation  of  the 
noffCy  septal  deformities,  harelipy  cleft  palate,  and  remnants  of  branchial 
dffljit  in  the  neck  or  in  front  of  the  ears,  and  tlie  presence  of  other  tera- 
tological  deficiencies  are  frequent  in  this  class  of  j>ersous. 

On  the  part  of  the  trunk,  spina  bifida,  sacral  growths  of  hair,  deep 
sternat  furrows  and  concavities,  or  disproportion  between  thorax  and 
abdomen  are  to  be  noted. 

The  Extremities. — The  upper  and  lower  limbs  may  be  disproportioned 
to  each  other  or  to  the  tnink.  They  may  be  niismated  in  length  and 
development.  The  hands  and  feet  may  be  too  small  or  too  large.  There 
is  often  a  tendency  to  left-handedness  and  left-sided  overdevelopment. 
Deformities  of  the  fingers,  such  as  syndaotyly,  jK>lydaetyly,  deviations, 
distortions,  excessive  length  or  shortness,  especially  undersize  of  the 
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ring  and  little  fingers  as  compared  with  the  rest  of  the  hand,  are 
common  in  degenerates. 

The  genitalia  in  the  male,  besides  a  general  lack  of  growth,  are  fre- 
quently developmental ly  defective,  presenting  hypospadias,  epispadias, 
extrophy  of  the  bladder,  cryptorchidism,  congenital  phimosis,  scrotal 
fissure,  etc.;  while  in  the  female,  imperforate  hymen,  double  vagina  and 
uterus,  and  hypertrophied  clitoris  and  labia  are  not  rare. 

Taken  as  a  wholcy  the  degenerate  physique  is  often  marked  by  a 
diminished  stature  and  an  inferior  vigor.  Many  neurotic  males  present 
the  general  body  conformation  of  the  opposite  sex,  including  sloping, 
narrow  shoulders,  wide  hips,  excessive  pectoral  and  pubic  adipose 
deposits,  with  a  lack  of  masculine  hirsute  and  muscular  marking.  The 
female  may  present  masculine  characteristics,  and  in  each  case  the 
opposite  sexuality  may  be  further  manifest  in  the  actions,  dress,  man- 
ners, voice,  and  mental  qualities  of  the  individual.  Both  sexes  may 
retain  the  physical  attributes  of  childhood, — infardUismy — and  in  these 
cases  the  mental  development  is  always  retarded. 

On  the  i>art  of  the  ftkin^  albinism,  melanism,  and  multiple  nevi  are 
sometimes  degenerate  accompaniments.  A  general  lack  of  thorough 
development  in  the  dermal  structures  is  manifested  by  defective  hair 
and  nails  and  simplicity  in  the  papillary  lines  of  the  finger-tips. 

The  funotional  stigrniata  of  degt»neracy  show  themselves:  (1) 
Mentally^  in  defective  mind  qualities.  These  vary  in  degree  from  idiocy 
to  simple  retardation  of  speech  development,  in  aberrant  mental  and 
moral  tendencies,  among  which  may  be  enumerated  destructiveness, 
wilfulness,  indecency,  deceit,  and  sometimes  extreme  acuteness  and 
even  precocity  in  limited  fields.  Genius  is  essentially  abnormal  how- 
ever valuable  it  mav  be  to  the  individual  and  tx>  the  race.  It  is  often 
attended  by  many  of  the  physical  stigmata  of  defect. 

(2)  Physwalty,  may  be  mentioned  backwardness  in  walking,  stam- 
mering, incontinence  of  urine,  merycism,  color-blindness,  deaf-mutism, 
perverted  tastes,  and  cravings  leading  to  alcoholism  and  other  stimulant 
addictions.  Perversions  of  the  genesic  sense,  marked  by  sexual  crimes 
and  debasing  practices,  are  also  common.  Degenerates  have  frequently 
a  lack  of  adaptability  to  their  environment,  and  so  more  or  less  strongly 
depart  fmm  the  type  and  tend  to  extinction,  subjugated  by  the  law  of 
survival  of  the  fittest. 

In  estimating  the  various  marks  of  degeneracy  it  is  clear  that  very 
few  of  them,  taken  alone,  would  justify  the  classification  of  their 
possessor  among  the  defectives,  and  it  is  true  that  a  very  great  many 
of  the  minor  stigmata  may  Ixj  present  in  a  given  case,  associated  with 
strong  mental,  moral,  and  physical  attributes.  All  of  them,  from  cleft 
palate  to  moral  imbecility,  are  referable  to  defective  development. 
Jlowever,  in  the  presence  of  numerous  indications  of  physical  defect 
we  are  entitled  to  exjxict  the  association  of  their  mental  and  neural  an- 
alogues.    Hence  their  importancH.^  to  the  neurologist. 

The  mental  condition  of  the  patient  should  not  be  overlookcnl. 
Disturbances  in  the  psychic  sphert*  are  very  common  in  nervous  dis- 
orders and  often  overshadow  them.     Persistent  deprcatiion  or  excitaiwnt 
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out  of  proportion  to  their  causes,  and  ddufdons  and  haUucinaiions  that 
may  or  may  not  be  properly  recognized  and  corrected  by  the  patient^ 
require  close  scrutiny.  Especially  in  hysteria  are  we  confronted  by  a 
train  of  mental  symptoms,  attitudes,  and  reactions  that  may  easily  be 
confounded  with  insanity  or  which  actually  carry  the  patient  over  the 
rather  broad,  dividing  neutral  ground  into  the  realm  of  alienism.  Loss 
of  seif-oonirolf  irritabitity^  increased  emotionalism^  and  vague  or  formulated 
apprehensions  are  the  ordinary  concomitants  of  neurasthenia.  Many 
cerebral  diseases  produce  unconsciousness. 

Sleep  in  nervous  patients  is  one  of  the  most  important  practical 
considerations.  If  it  is  disturbed,  seek  the  cause,  remembering  that 
habits  of  wakefulness  are  easily  formed.  Distressing,  formulated,  and 
repeated  dreams  and  fughtmares  are  the  neurasthenic's  portion  and  the 
expression  of  his  lowered  nervous  and  physical  tone.  Somnambulism^ 
nocturnal  urinary  incontinence  and  nighi-teiirors  are  the  common 
property  of  nervous  individuals  in  childhood.  Some  patients  find 
difficulty  in  falling  asleep,  others  in  remaining  asleep;  others  are 
simply  unrefreshed  upon  awaking.  The  selection  of  soporific  remedies 
and  the  time  of  their  exhibition  turn  upon  such  considerations. 

Memory. — Nearly  every  nervous  invalid  asserts  a  loss  of  memary, 
which  rarely,  however,  exists.  This  mental  faculty  varies  not  only 
greatly  in  individuals,  but  is  subject  to  great  modifications  in  a  given 
individual  under  different  conditions  of  health  and  age.  To  the 
keen  perceptions  of  a  child  everything  is  novel,  is  deeply  imprinted 
in  the  mind,  and  is  rarely  forgotten.  Later  in  life  a  new  face  or  name, 
is  no  rarity,  is  not  sharply  apprehended,  and  its  recollection  is  conse- 
quently difficult  or  impossible.  The  old,  in  part  for  this  reason,  re- 
member their  early  experiences  better  than  more  recent  happenings. 
In  physical  ill-health  and  in  conditions  of  mental  abstraction  or  intro- 
spection, as  in  hypochondria,  hysteria,  and  neurasthenia,  the  alleged 
loss  is  really  a  lack  of  the  mental  concentration  that  constitutes  the 
essential  basis  for  good  memory'.  In  such  cases  this  may  be  demon- 
strated by  a  few  questions  on  remote  personal  happenings,  which  will 
usually  be  recited  with  extreme  minuteness  and  detail. 


CHAPTER  II. 

THE  GENERAL  PHYSICAL  EXAMINATION. 

Present  Condition. — What  has  gone  before  prepares  the  way  for 
a  thorough  physical  examination.  Whenever  possible,  the  clothing  of 
the  patient  should  be  entirely  removed,  as  study  of  the  physical  human 
outlines  is  most  valuable.  AVithout  this  step  spinal  deviations,  chest 
deformities,  lack  of  symmetry  in  the  limbs,  or  other  serious  defects  of 
the  most  important  diagnostic  character  may  escape  notice.  Upon 
sketch  outlines  of  the  human  figure  supplieil  in  text-books  and  by 
dealers  abnormalities  of  form  and  function  may  be  indicated  with  pre- 
cision.    No  lesion  is  too  slight  to  be  overlooked,  and  no  assertion  of 
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functional  health  is  to  go  unqucstionixl.  Remote  conditions  are  not 
infrequently  causal  of  central  disturbance,  and  central  mischief  is  mani- 
fested by  peripheral  states.  The  nutritive  process  may  first  engage 
attention. 

The  Alimentary  Tract. — The  condition  of  the  teeth  in  relation  to 
mastication  and  abnormalities  of  position  or  evidence  of  inherited 
syphilis,  the  color  of  the  gunis  with  reference  to  anemia  or  evidences  of 
metallic  poisoning,  such  as  the  blue  line  of  lead  and  the  sponginess  of 
mercury  and  phosphorus,  can  be  noted  at  a  glance.  Particular  atten- 
tion is  to  be  directed  to  the  tongxie.  Aside  from  indicating  the  state 
of  the  stomach,  it  may  give  important  evidence  of  nervous  disease's. 
The  fine  fibrillar  twitching  of  general  paresis  and  bulbar  palsy,  the 
tremor  of  alcoholism,  the  contortions  of  chorea,  the  lack  of  motility  and 
atrophy  in  labioglossolaryngeal  paralysis,  and  the  deviation  on  protru- 
sion in  hemiplegia  are  positive  signs  of  great  value.  Abnormalities  of 
appelUe  for  food,  gastric  and  intestinal  huligeMion,  constipation,  and  rcdal 
conditions  are  significant  in  many  ways.  Attacks  of  colic,  vomiting,  diar- 
rhea, and  rectal  tenesmus  have  sj)ecial  bearing  on  the  condition  of  the 
reflex  spinal  centers.  The  condition  of  spleen  and  liver,  as  in  acute  and 
malarial  infections  and  chronic  alcoholism,  may  give  important  indi- 
cations of  constitutional  and  local  states  that  have  a  relation  to  the 
nervous  phenomena  under  investigation. 

The  Respiratory  Organs. — In  the  nasal  and  phalangeal  spaces 
inflammations,  new  growths,  or  irritation  zones  may  furnish  the  starting- 
point  for  neurotic  states  of  the  most  varying  nature,  as  hysterical  sneezing, 
s})asmodic  asthma,  and  pronounced  neurasthenia.  Ixii^ngeal  palsies  and 
spasms  require  a  careful  topical  examination.  In  the  condition  of  the 
lungs  and  plmrw  we  seek  for  local  explanation  of  various  symptoms, 
such  as  respiratory  pain  and  oppression,  costal  neuralgia,  continuous 
cough,  or  for  the  evidence  of  tubercular  deposits,  explanatory,  perchance, 
of  a  cachexia  that  might  otherwise  be  erroneously  referred  to  nervous 
depression. 

Circulatory  Apparatus. — ^The  condition  of  the  heart  is  revealed 
only  by  a  thorough  physical  examination  of  its  position,  size,  action,  and 
valvular  competency.  The  condition  of  the  arteries,  patent  to  the  eye 
in  a  tortuous  temporal,  to  the  finger  in  radial  atheroma,  should  be  still 
more  extensively  investigated  in  the  femoral,  brachial,  carotid,  and  other 
superficial  regions.  The  condition  of  the  hlood-pressure,  as  shown  by 
arterial  tension,  on  the  two  sides  of  the  body,  near  the  heart,  and  at  a 
distance,  is  worthy  of  careful  study.  It  enables  one  to  draw  analogic^al 
conclusions  as  to  the  circulatory  apparatus  of  the  central  ner\'e-organs. 
The  condition  of  the  arteries  is  the  best  index  of  the  real  age  of  an 
individual.  In  them  we  often  find  evidence  of  a  premature  decay  out  of 
all  relation  to  the  years  that  have  been  lived.  Sphygmographic  tracings, 
as  a  method  of  record  and  precision,  have  their  own  value.  The  pulse, 
by  its  lack  of  rhythm,  particularly  by  a  tendency  to  great  variation  in 
its  rate,  depending  upon  slight  exciting  causes,  often  shows  the  unstable 
nerve-tone  of  the  patient,  or  a  gen(»nil  asthenia.  Flushings,  mottlings, 
local  anemias  and  edemas  are  vivid  expressions  of  angioneurotic  disturb- 
ances.     The  blood  must  be  examined  for  parasites,  hemoglobin,  and 
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corpuscular  conditions.  The  severe  anemias  have  a  very  important 
relation  to  bniin  and  spinal  symptoms.  The  presence  of  cholin  in  the 
blood  is  frequent  in  diseases  marked  by  degeneration  of  nerx^ous  tissues. 

The  temperature  may  be  greatly  modified  by  nervous  diseases. 
Organic  brain-lesions  may  upset  the  balance  between  the  thermotaxic 
and  thermogenic  centers,  producing  either  a  very  high  or  a  markedly 
subnormal  body-heat.  In  hysteria  a  very  high  range  of  temperature  is 
sometimes  noted  without  the  usual  concomitants  of  fever.  In  cerebral 
hemorrhage  and  basilar  meningitis  the  temperature  is  often  below  the 
normal.  Early  in  cerebral  hemorrliage  the  paralyzed  side  presents 
usually  a  disproportionate  elevation  of  a  degree  or  more  of  heat  over  the 
opposite  half  of  the  body,  as  is  shown  by  axillary  temperatures.  The 
temperature  of  the  paralyzed  side  later  becomes  subnormal.  Slight 
variations  of  the  central  normal  temperature,  usually  in  an  upwaixi 
direction,  are  frequently  observed  in  pure  neurasthenic  states,  while  the 
extremities  are  commonly  cohl. 

The  Integument. — From  the  appearance  and  condition  of  the  cuta- 
neous expanse  much  is  to  be  learned  as  to  the  general  health  of  tlie 
individual  and  the  activity  of  his  physical  functions.  The  skin  may 
be  greatly  modified  by  nervous  maladies.  In  some  instances  the 
dermal  manifestations  make  up  the  major  part  of  the  disease,  or  the 
dermatosis  may  be  an  associated  feature  of  other  neurotic  disturbance. 
All  varieties  of  urticaria  are  of  frequent  occurrence  among  the  neurotic. 
Dermoffraphia  and  the  tache  ch'^brale  of  meningitis  demonstrate  tlie 
vasomotor  irr^ularities.  Herpes  and  morpheay  limited  to  the  anatom- 
ical distribution  of  nerves  or  spinal  segments,  as  in  zoster  on  the  face, 
trunk,  or  limbs,  declare  the  nervous  involvement.  Neuralgias  of 
long  standing  are  frequently  marked  by  dermal  changes  of  increased 
or  decreased  nutrition,  as  witness  the  thickening  of  the  skin  of  the 
face  in  neuralgia  of  the  fifth  cranial  nerve  and  the  subsequent  blanch- 
ing or  the  actual  loss  of  the  eyebrow  and  hair.  The  neuritides,  if 
of  a  severe  grade,  show  dermal  dystrophy  as  well  as  muscular  wast- 
ing. The  epithelial  stnictures  involved  may  take  on  increased  growth 
if  vascular  stasis  favor  increased  nutrition,  giving  rise  to  scaliness 
of  the  skin  and  increased  growth  of  the  hair  and  nails.  More  fre- 
quently atrophic  changes  follow ;  the  skin  is  thinned  and  glazed,  the 
epithelium  scant  and  poorly  protective  of  the  more  highly  organized 
subjacent  tissue.  The  hair  becomes  dry,  brittle,  and  sparse,  and  the 
nails  rough-ridged  and  sometimes  covered  with  overlapping  scales. 
Pigmentary  changes,  swelling,  and  blue  edema  are  not  infrequent  in 
hysteria.  The  enormous  thickenings  in  myxedema  and  acromegalia  are 
also  due  to  perverted  trophic  control. 

Genito-urinary  Tract. — In  the  genito-urinary  tract  are  found 
many  conditions  bearing  an  intimate  relation,  both  causal  and  sympto- 
matic, to  nervous  diseases.  Some  of  them  arc  overlooked  or  unknown 
to  the  patient,  and  others  receive  altogether  too  much  attention  at  his 
hands.  A  thorough  clinical  examination  of  the  urine,  which  should  l)e 
quantitative  as  well  as  merely  qualitative,  is  best  made  from  a  siimple 
of  a  carefullv  measured  twentv-four-hour  collection.  It  shows  at  once 
the  eliminative  powers  of  the  organism  through  the  important  excretion 
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outlet  of  the  kidneys.  A  lessened  output  of  urea,  or  the  presence  of 
albumin  or  sugar,  give  important  data  as  to  the  blood-state  and  may 
explain  grave  cerebral  manifestations,  such  as  convulsions  and  coma.  A 
ver)'  low  specific  gravity  is  noted  afler  hysterical  attacks.  A  large  quan- 
tity of  phosphates  and  oxalates  is  conmion  to  many  neurasthenic  condi- 
tions, and  an  ammoniacal  urine  is  usual  in  paretic  states  of  the  detrusor 
urinse.  After  an  epileptic  attack  the  specific  gravity  and  solid  con- 
stituents of  tlie  urine  are  increased. 

The  microscope,  besides  giving  evidence  of  organic  disease,  such  as 
nephritis,  pyelitis,  and  cystitis,  may  show  spermatozoa  from  a  relaxed 
control  of  the  outlets  of  the  seminal  vesicles,  but  more  often  demon- 
strates that  the  de})osit  considered  seminal  by  the  patient  is  devoid  of 
testicular  products. 

Anuria  in  nephritis  is  of  most  serious  import,  though  it  may  exist 
almost  indefinitely  in  liysteria  when  associated  with  j)ersistent  emesis, 
whereby  tlie  uric  products  are  vicariously  ejected. 

The  state  of  tlie  kidneys  is  made  out  largely  by  the  investigation  of  the 
urinary  secretion,  but  the  bloAder  and  ureters  are  o|ien  to  more  proximate 
methods.  The  size,  expulsive  and  retentive  j)owers  of  the  bladder,  its  con- 
t(»nts,  and  the  condition  of  its  mucous  lining  are,  in  suitable  cases,  to  be 
investigated  with  precision.  I^oss  of  sphincteric  control  of  the  oladder  in 
jiaraplegic  and  ataxic  conditions  is  usual,  while  in  meningitis,  and  in  com- 
atose states  generally,  retention  of  urine  is  to  be  exjK^cted  and  provided  for. 

The  external  genitals  rarely  give  much  information.  In  mvXeB  preputial 
culhcsions  and  accumulations  or  a  long  phinwtic  prepuce  may  be  the 
source  of  irritation  and  the  inciting  cause  of  general  nefs'^ous  phenomena. 
Here,  as  elsewhere,  any  abnormal  and  correctable  state  should  not  escape 
appropriate  attention.  This  is  emphatically  true  of  the  deeper-'lying 
generative  organs  in  the  female,  llndoubtedly  undue  importance  has 
attached  to  them  and  mu(;h  ill-advised  metldling  has  been  bestowed,  but 
a  lack  of  integrity  on  their  part  should  certainly  engage  methodical 
treatment. 

The  genmic  sense  is  usually  blunted  or  completely  destroyed  in  ad- 
vanced locomotor  ataxia  and  spinal  lesions  which  cut  off  peripheral 
sensation.  It  is  reduced  in  all  depressed  physical  states,  whether  asso- 
ciated with  marked  nervous  phenomena  or  not.  On  the  other  hand,  the 
g(»nital  reflex  may  l)e  accentuated  in  lateral  sclerosis  of  the  cord,  and 
priapism,  unattended  by  increased  desire,  may  be  a  troublesome  feature. 
In  injuries  to  the  cervical  portion  of  the  conl,  priapism  is  likewise 
common. 

The  question  of  sexual  irritation  and  overindulgence  calls  for  more 
than  ordinary  thought.  Excess  is  a  matter  purely  relative  to  the  indi- 
vidual  and  his  condition  at  the  time  of  indulgence.  Overuse  of  any 
organic  function  is  shown  by  persistent  fatigue  and  irritable  prostration. 
This  may  here  furnish  us  a  working  criterion,  but  we  are  to  remember 
that  matters  have  already  gone  too  far  when  the  great  margin  of  natural 
reserve  power  has  l)een  overdrawn  and  even  temporary  debility  pro- 
duced. Thus,  an  amount  of  masturbation  or  sexual  indulgence  insig- 
nificant in  a  sturdv  individual,  is  sufficient  in  the  defective  neurotic  to 
induce  a  profound  depression. 
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touching  the  tip  of  his  nose,  the  lobe  of  his  ear,  or  the  finger  of  the 
examiner.  In  the  lower  extremity  we  ask  him  to  touch  a  given  object 
with  the  point  of  the  foot  or  reproduce  with  the  other  the  position  given 
a  limb  by  the  examiner.  In  making  this  last  test  it  is  necessary  to 
avoid  furnishing  the  patient  such  information  as  might  come  from  con- 
tact with  the  bed  or  personal  clothing.  Standing  with  the  eyes  closed 
and  the  feet  together,  reducing  the  base  of  support,  is  often  attended,  La 
spinal  and  other  nervous  diseases,  with  swaying  of  the  body  and  a  ten- 
dency to  fall.  This  constitutes  dalic  cUaada,  and  is  known  as  the  Romberg 
symptom.  It  may  be  graphically  recorded  by  attaching  a  marking-point 
to  the  patient's  head,  which  traces  his  ataxic  movements  on  a  prepared 
surface  held  at  the  proper  level.  Having  the  patient  walk  backward 
with  closed  eyes  or  stand  on  one  foot  increases  the  ataxia. 

Inco5rdination  may  be  very  great,  so  that  the  blindfolded  patient 
does  not  come  within  several  inches  of  his  nose  in  his  attempts  to  touch 
it  widi  his  finger,  and  has  no  certain  knowledge  of  the  position  of  his 
limbs  under  the  bed-covering  except  as  he  informs  himself  by  sight. 
While  standing,  he  may  fall  at  once  if  his  eyes  are  closed,  or  even  reel 
in  his  chair. 

The  following  example  of  ataxic  writing  shows  incoordination  very 
clearly,  and  indicates  another  important  test  of  muscular  balance  : 


I 


OAa/^ 


Fig.  2.— A  specimen  of  ataxic  handwriting. 


Increased  Motility. — Perhaps  motility  in  nervous  disorders  is  more 
frequently  excessive  than  deficient — that  is,  beyond  the  purposes  of  the 
patient  Paretic  conditions,  too,  are  not  infrequently  associated  with 
irregular  and  involuntary  muscular  movements. 

Dremors  are  the  accompaniment  of  overexertion  and  emotion  in 
health,  but  often  become  significant  symptoms  of  nervous  disturbance 
and  disease.  A  tremor  that  exceeds  six  to  the  second  is  called  rapidy 
one  below  that  rate  dow  or  modercUe,  while  the  amplitude  of  the  mnscu- 
lar  vibration  or  excursion  is  indicated  by  the  adjectives  fine  and  coamt. 
Tremors  occur  sometimes  during  complete  rest,  as  in  paralysis  agitana, 
or  only  when  the  involved  muscles  are  called  upon  to  act — the  "  rofi- 
tional  '*  or  "  tTUention  "  tremor,  as  in  multiple  sclerosis.  While  tremr>r9 
may  involve  the  entire  muscular  system,  as  is  often  the  case  in  exophthal- 
mic goiter,  they  may  be  restricted  to  a  single  limb  or  group  of  mu«cle», 
to  a  single  muscle,  or  even  to  a  few  muscle  fibrils.  This  last  oonstituteB 
a  fibrillary  tremor y  or,  rather,  fibrillary  spasm,  because  it  is  usually  devoid 
of  rhythm,  and  presents  only  one  or  a  few  irregular  twitching^  under 
the  integument.  They  may  sometimes  be  provoked  by  stroking  or  tap- 
ping the  surface  or  putting  the  muscle  into  operation. 
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lifting  power  of  the  back,  the  legs,  or  the  arms  is  readily  ascertained. 
Readings  on  such  an  instrument  are  of  the  greatest  value  for  clinical 
records  and  as  a  means  of  comparison  at  future  times. 

But  without  any  such  instrument  the  physician  can  roughly  test  every 
group  of  muscles  by  opjmsing  the  efforts  of  the  patient.  To  examine 
flexor  and  extensor  muscles  of  the  wrist,  elbow,  and  shoulder,  instruct  the 
patient  to  resist  your  efforts  to  communicate  motion  to  the  respective 
joints.  The  same  can  be  done  in  the  lower  extremity  with  the  ankle 
and  the  knee.  The  hip  is  tested  by  having  the  patient  mount  a  chair, 
ascend  stairs,  and  raise  the  limb  to  a  horizontal  position.  Both  hands 
of  the  examiner  gras|>ed  by  those  of  the  patient  as  vigorously  as  possi- 
ble enables  the  physician  to  com|>are  their  strength. 

In  hysterics  and  malingerers  it  is  sometimes  difficult  to  feel  tliat  full 
efforts  have  been  put  forth,  and  in  other  instances  muscular  exertion  is 
inhibited  by  pain  or  tenderness.  In  these  cases  i>articularly,  the 
muscular  tests  may  be  advantageously  varied  aiul'  repeated  by  securing 
a  large  number  of  movements,  such  as  having  the  patient  stand  on  one 
foot,  rise  on  the  toes,  stoop,  crouch,  lift  chairs,  and  executt*  other  tasks 
when  he  is  not  conscious  of  the  purj>ose  in  view.  Small  movements  of 
the  fingers  are  very  clearly  studiwl  as  the  patient  buttons  his  clothing  or 
handles  different  objects,  which  may,  with  design,  be  plac^ed  in  his  way. 

Where  the  degree  of  feebleness  is  slight,  it  perhaps  is  manifest 
simply  as  fatigue  after  exertion  or  in  walking  a  comparatively  short 
distance.  In  some  cases  muscles  which  at  first  register  considerable 
strength  are  rapidly  exhausted  by  a  few  full  contractions.  In  others 
initial  efforts  are  weak,  but  quickly  increase  to  a  normal  power,  making 
it  needful  to  always  take  an  average  of  several  tests. 

The  limits  of  the  paralysis  or  paresis  must  be  precisely  noted,  whether 
confined  to  a  single  muscle  or  muscle  group,  to  the  distribution  of  a 
single  nerve  or  group  of  nerves,  to  a  single  limb,  to  the  face,  to  one  side 
of  the  body  or  to  more.  If  the  involvement  is  wid(»-spread,  it  will  prob- 
ably vary  in  degree  in  different  regions,  and  this  is  also  of  importance. 
The  terms  monople{/ia,  hemiplegias  paraplegia^  and  diplegia  are  employed 
respectively  as  the  face  or  a  single  extremity,  the  lateral  body-half,  both 
lower  extremities,  or  both  sides  of  the  body  are  involvwl. 

Not  only  is  it  necessary  to  n»cord  the  strength  of  the  muscles  under 
examination,  but  also  the  manner  in  which  they  perform.  For  all  ])re- 
cise  movements,  complete  balance  of  muscular  action — synergy — is  a 
prerequisite.  If  the  flexors  of  a  joint  are  weakened,  the  extensors  not 
only  fail  to  execute  their  function  with  exactness,  but  their  strength  is 
also  diminished  and  the  resulting  volitional  movement  is  weak  or  clumsy 
in  consequence.  In  conditions  marked  by  errors  of  sensation,  especially 
by  impairment  of  the  muscular  sense  which  gives  a  knowledge  of  the 
position  of  our  members  and  enables  us  to  estimate  weight,  movements 
become  uncertain.  This  uncertjunty  is  generally  exaggerated  if  the 
movements  are  not  guided  by  the  eye.  IncoDrdinatian  of  movement 
results.  This  is  sought  for,  and,  if  present,  is  demonstrated  by  having 
the  patient,  with  closed  eyes,  touch  given  points,  either  on  his  "own  person 
or  elsewhere,   as  by  bringing  the    index  ti]>8  of  both  hands  together, 
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touching  the  tip  of  his  nose,  the  lobe  of  his  ear,  or  the  finger  of  the 
examiner.  In  the  lower  extremity  we  ask  him  to  touch  a  given  object 
with  the  point  of  the  foot  or  reproduce  with  the  other  the  position  given 
a  limb  by  the  examiner.  In  making  this  last  test  it  is  necessary  to 
avoid  furnishing  the  patient  such  information  as  might  come  from  con- 
tact with  the  bed  or  personal  clothing.  Standing  with  the  eyes  closed 
and  the  feet  together,  reducing  the  base  of  support,  is  often  attended,  m 
spinal  and  other  nervous  diseases,  with  swaying  of  the  body  and  a  ten- 
dency to  fall.  This  constitutes  static  aJtaxia^  and  is  known  as  the  Romberg 
symptom.  It  may  be  graphically  recorded  by  attaching  a  marking-point 
to  the  patient's  head,  which  traces  his  ataxic  movements  on  a  prepared 
surface  held  at  the  proper  level.  Having  the  patient  walk  fa«ickward 
with  closed  eyes  or  stand  on  one  foot  increases  the  ataxia. 

Inco5rdination  may  be  very  great,  so  that  the  blindfolded  patient 
does  not  come  within  several  inches  of  his  nose  in  his  attempts  to  touch 
it  with  his  finger,  and  has  no  certain  knowledge  of  the  position  of  his 
limbs  under  the  bed-covering  except  as  he  informs  himself  by  sight. 
While  standing,  he  may  fall  at  once  if  his  eyes  are  closed,  or  even  reel 
in  his  chair. 

The  following  example  of  ataxic  writing  shows  incoordination  very 
clearly,  and  indicates  another  important  test  of  muscular  balance  : 
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o^w^ 


Fig.  2.— A  specimen  of  ataxic  haodwritiDg. 


Increased  Motility. — Perhaps  motility  in  nervous  disorders  is  more 
frequently  excessive  than  deficient — that  is,  beyond  the  purposes  of  the 
patient.  Paretic  conditions,  too,  are  not  infrequently  associated  with 
irregular  and  involuntary  muscular  movements. 

Tremors  are  the  accompaniment  of  overexertion  and  emotion  in 
health,  but  often  become  significant  symptoms  of  nervous  disturbance 
and  disease.  A  tremor  that  exceeds  six  to  the  second  is  called  rapidy 
one  below  that  rate  slow  or  modercUey  while  the  amplitude  of  the  muscu- 
lar vibration  or  excursion  is  indicated  by  the  adjectives  fine  and  coarse. 
Tremors  occur  sometimes  during  complete  rest,  as  in  paralysis  agitans, 
or  only  when  the  involved  muscles  are  called  upon  to  act — the  "  voU- 
tional "  or  "  iiiteniion  "  tremor,  as  in  multiple  sclerosis.  While  tremors 
may  involve  the  entire  muscular  system,  as  is  often  the  case  in  exophthal- 
mic goiter,  they  may  be  restricted  to  a  single  limb  or  group  of  muscles, 
to  a  single  muscle,  or  even  to  a  few  muscle  fibrils.  This  last  constitutes 
ti  fibrillary  tremor ,  or,  rather,  fibrillary  spasm,  because  it  is  usually  devoid 
of  rhythm,  and  presents  only  one  or  a  few  irregular  twitchings  under 
the  integument.  They  may  sometimes  be  provoked  by  stroking  or  tap- 
ping the  surface  or  putting  the  muscle  into  operation. 
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Eshner,^  as  a  result  of  an  extended  series  of  experiments,  con- 
cludes: (1)  All  muscular  movements  are  made  up  of  a  series  of 
elementary  contractions  and  relaxations,  which  may  be  appreciable  as 
tremors  in  conditions  of  both  health  and  disease.  (2)  The  differences 
between  different  tremors  are  of  degree  rather  than  of  kind — i,  e,,  no 
form  of  tremor  is  distinctive  of  any  one  disease  or  group  of  diseases. 
(3)  No  definite  relation  exists  between  one  form  of  tremor  and  any 
otner.  (4)  The  frequency  of  movement  is  in  inverse  ratio  to  the 
amplitude  and  vice  versa.  (5)  Habitual  movements  are  performed 
with  greater  freedom  from  tremor  than  unusual  movements.  (6)  There 
is  no  material  difference  between  the  movements  of  the  two  sides  of  the 
body,  except  as  related  to  proposition  5. 

In  testing  for  tremor  the  patient  is  directed  to  stretch  out  the  arms 
with  the  fingers  extended  and  separated  as  widely  as  possible.  The 
difficulty  becomes  at  once  apparent,  or  is  felt  as  a  thrill  by  the  exam- 
iner's hand  grasping  the  wrist  or  placed  against  the  finger-tips  of  the 
patient.  Care  must  be  exercised  not  to  mistake  the  origin  of  the  tremor, 
as  vibrations  of  the  head  and  extremities  may  be  communicated  from  a 
distant  point.  Again,  tremor  in  the  tongue  and  face  is  best  shown  when 
the  patient,  with  closed  eyes,  protrudes  the  tongue  vigorously  for  a  few 
moments.  Intention  tremors  are  usually  best  shown  when  the  patient 
attempts  to  carry  a  full  glass  of  watiT  to  the  lips,  to  write  with  a  pen, 
or  to  execute  other  delicate  coordinate  movements.  By  means  of 
registering  apparatus  a  tracing  of  the  tremor  may  be  obtained  in  a 
graphic  manner,  and  for  this  purpose  the  sphygmograph  may  sometimes 
be  employed.  The  following  specimen  of  writing  in  a  case  of  paralysis 
agitans  most  clearly  shows  the  amplitude,  rhythm,  and,  by  timing  the 
effort,  the  rate  of  the  tremor : 

Fig.  8.— Specimen  of  handwriting  showing  tremor  of  paraljsis  agitans. 

Spasms, — When  a  muscle  or  group  of  muscles  contracts  more  or  less 
energetically  without  the  conscious  intention  of  the  individual,  it  consti- 
tutes a  spcumiy  and  is  clonic  or  tonic  as  it  is  frequently  repeated  or 
steadily  continuous.  A  painful  spasm  is  usually  called  a  cramp,  though 
a  facial  spasm,  accompanied  with  pain,  receives  the  now  classical  desig- 
nation of  tic  douUmreux, 

Long-continued  spasm  leads  to  contracture,  a  condition  in  which  the 
muscle  eventually  becomes  structurally  shortened.  Contractures  follow, 
also,  through  natural  tonus,  when  a  muscle  is  for  a  long  time  unopposed 
by  its  physiological  antagonist.  Postplegic  movements  sometimes  follow 
brain-lesions  of  long  standing.  The  paralytic  portions  of  the  body 
manifest  peculiar  involuntary  movements,  which  may  vary  from  slight 
twitchings  of  a  choreic  character  to  the  never-ceasing,  purposeless  activity 
shown  in  athetosis,  where  the  fingers  and  toes  work  in  a  tentacle-like,  or 
ameboid,  manner.     Voluntary  efforts  usually  increase  these  athetoid 
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movements.  In  hemiplegia,  at  times  the  paralyzed  members  duplicate 
the  voluntary  motions  of  the  sound  side,  producing  a^aodated  nvovements. 
They  are  particularly  likely  to  occur  under  instinctive  action,  such  as 
stretching  and  yawning,  or  under  strong  voluntary  efforts  with  the  sound 
side,  as  in  the  attempt  of  a  right-handed,  right-sided  paralytic  to  write 
with  the  left  hand. 

Convulsions  consist  of  more  or  less  widely-distributed,  persisting  or 
repeated  spasms,  associated  usually  with  disturbed  or  abolished  con- 
sciousness. They  are  symptomatic  of  numerous  cerebral  disorders, 
injuries,  and  intoxications.  We  speak  of  them  as  being  general  when 
the  entire  body  is  affected,  or  local  when  the  convulsive  movements  are 
oonlSned  to  a  limited  portion  of  the  muscular  system,  as  the  face,  hand, 
or  lower  extremity.  Local  convulsions  are  frequently  styled  Jachonian, 
especially  if  marked  by  progressive  extension  to  adjacent  muscles,  with 
taixly,  slight,  or  no  involvement  of  consciousness.  The  initial  s{)asm 
of  such  fits  is  called  the  mgnal  stfrnpUmiy  indicating  fairly  the  cerebral 
center  in  which  the  muscular  storm  arises.  Convulsions  are  tonic  or 
donicy  as  the  spasms  of  which  they  are  made  up  are  long  maintained  or 
frequently  repeated. 

The  careful  investigation  of  a  fit,  and  the  importance  attaching  to  its 
details,  their  order  of  appearance  with  all  associated  precursor}'^  and 
sequential  phenomena,  have  already  been  touched  upon.  When  these 
clinical  &cts  must  be  learned  from  lay  persons  even  of  the  most  intel- 
ligent character,  the  difficulties  are  often  insurmountable.  In  some 
cases  a  trained  medical  man  or  a  well-instructed  nurse  must  remain  with 
the  patient  for  the  purpose  of  getting  a  complete  description  of  the 
attack. 

In  rare  cases  the  ordinary  muscular  tone  is  abnormally  increased, 
— myotonia.  This  gives  rise  to  a  condition  analogous  to  a  tonic  spasm, 
and  voluntary  effort  is  thereby  delayed,  as  in  Thonisen's  disease. 

Reflexes. — In  the  muscular  reflexes  we  have  a  series  of  signs  which 
give  information  r^arding  both  the  spinal  centers,  and  the  nerve- jwiths 
above  and  below  these  centers.  They  have  great  diagnostic  value  and 
localizing  importance.  A  knowledge  of  the  spinal-cord  segments  to 
which  they  belong,  and  of  the  anatomical  relation  of  these  segments  to 
the  vertebral  bodies  and  spinous  processes,  with  the  association  of  muscle 
and  sensory  areas,  forms  the  basis  of  spinal  localization. 

A  muscular  reflex  action  is  the  result  of  a  peripheral  stimulation 
reaching  motor  spinal  centers  and  thence  centrifugally  manifest  in  a 
contraction.  Thus,  in  the  pupil,  the  stimulation  caused  by  light  falling 
on  the  retina  travels  by  the  sensory  limb  of  the  reflex  arc  to  the  medul- 
lary center,  and  there  calls  forth  energy  which  flows  down  the  motor 
limb  and  causes  pupillary  contraction.  A  blow  on  the  patellar  tendon 
stimulates  centripetally  the  lumbar  center,  and  a  contraction  in  the 
extensor  muscles  of  the  leg  results  in  the  "knee-jerk."  The  normal 
activity  of  the  reflexes  requires  not  only  the  integrity  of  the  center  and 
both  limbs  of  the  reflex  arc,  but  a  proper  association  of  the  center  with 
the  higher-lying  cerebral  levels.  Any  block  or  interruption  in  either 
limb  of  the  arc,  or  the  destruction  of  the  spinal  center,  abolishes  the 
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reflex.  At  the  same  time  it  is  a  general  rule  that  patholf^eal  conditions 
interfering  with  the  free  communication  between  spinal  CL'nt«r  and  cere- 
bral cortex  tend  to  increase  the  reflex  manifestations  of  the  cord.  In 
man,  however,  the  absolute  destruction  of  all  such  oommunication — in 
other  words,  complete  division  of  the  cord — produces  abolition  of  muscle 
reflexes  below  the  level  of  the  lesion.  Sensitiveness  in  the  part  tested  is 
ordinarily  attended  by  an  Increase  of  reflex  irritability,  as,  for  instance, 
in  rheumatism. 

Reflexes  have  been  variously  described  as  skin,  superficial,  deep,  ten- 
don, muscular,  and  organic, — distinctions  tliat  have  no  real  value,  as 
there  is  no  essential  physiok^ieal  or  anatomical  difference.  Many  of 
them  can  be  inhibited  voluntarily  by  the  patient,  and  all  require  complete 
passivity  on  hia  part  for  their  proper  investigation.  Some  only  appear 
as  a  result  of  disease.  As  a  rule,  the  muscle  under  examination  mustlte 
slightly  stretched,  and  then  the  blow  or  passive  motion,  which  suddenly 
inereuses  its  tension,  gives  rise  to  the  reflex  movement. 

The  contact  or  threatened 
contact  of  any  object  with  the 
eyelids  or  conjunctivte  causes 
a  jHifprbral  reflex — the  closing 
of  the  eye. 

A  m,pra-m~bital  reflex  has 
I  been  described  by  >[cCarthy, 
I  It  is  elicited  by  ]M;reussing 
I  over  the  snpra-orbital  nen-e 
either  at  the  point  where  it 
I  emerges  or  somewhat  higher 
I  up  in  its  field,  and  consists  of 
a  fibrillary  twitching  of  the 
orbicularis  palpebrarum.  It 
should  not  be  confounded  with 
the  palpebral  reflex.  It  is  alwent  in  severe  injury  or  disease  of  the 
facial  and  of  the  fitUi  craiiiul  nerves. ' 

The  pHpUlrirff  reflex  U  manifest  under  several  conditions:  (1)  If 
the  eyes  liave  been  closed  for  a  few  nnnnents  and  then  suddenly  opened 
in  a  strong  light,  or  if  in  a  dark  room  a  beam  of  light  is  thrown  u)H)U 
them,  the  dilate<l  pupils  quickly  contract,  (2)  The  normal  eye  shows 
II  decided  pu])illary  contraction  if  focused  on  a  near  object — say,  at  eiglit 
inches — after  being  directed  at  a  distance  of  over  twenty  feet.  This 
latter  is  sometimes  called  the  cUuirg  r^Ux.  These  normal  reactions  are 
variously  modified  by  disease.  They  may  be  simply  sluggish,  they  may 
be  entirely  absent,  or  they  may  be  dissociated.  In  locomotor  ataxia 
and  in  paretic  dementia,  when  the  posterior  portions  of  the  cervical  cord 
are  s<r!erosed,  the  pupils  usually  are  narrowly  contracted.  They  then 
respond  to  efforts  of  visual  accommodation  only,  and  are  quite  insensi- 
tive to  light.  This  is  known  as  the  ArffyU-Roherlnon  pupil.  Rarely 
the  opposite  condition  has  been  noted  in  other  diseases.  The  action  of 
certain  drugs  on  the  pupil,  as  opium  and  belladonna,  is  always  to  be  kept 
in  mind  when  looking  for  this  reflex,  and  the  eyes  must  be  separately 
>  "Nearol.  Ceutralbl.,"  Sept.  1,  1901. 
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ol>ecr\"«I,  as  only  one  may  !«  affected.  Tlie  patient  nuist  not  be  allowoil 
tn  close  the  eyes  vigorously  in  testing  for  the  pupillary  reflex  to  liglit,  as 
ihb>  act  CAUL'S  the  j>upils  to  dilate,  tliougli  covered  by  tlie  lids.  In  cer- 
tain coudiiitins,  wlien  a  portion,  usually  one-half,  of  the  retina  is  blind  or 
in^nsitive,  a  narrow  ray  of  light  made  to  fall  npon  tins  part  of  the  optic 
n^■r^'t',  by  l)eing  thrown  obliquely  through  the  pupil,  causes  mydriatic 
runtmction.  Wernicke  first  pointed  out  that  this  occurred  only  when 
the  legion  cautiing  hemianopsia  was  situated  back  of  the  geniculate  bodies 
in  the  optic  radiation  or  in  the  visual  centers,  and  the  condition  is  known 
a:j  liVmieic's  giffti.  (3)  Sharp  pinching  of  the  skin  on  the  side  of  the 
neek  and  severe  jiain  in  general  cause  a  dilatation  of  the  pupil. 

Tlic  jnw-jerk,  or  nuindUntlfir  reflex,  is  pr««lu<«^  best  by  placing  a 
nder  or  similar  oltject  on  the  lower  incisor,  teeth  while  the  mouth  is 
partially  o|)ened,  and 
itrikin^  down   U|Mm 
it  with  a  ]XTCu.s.sion 
hammer.       This     is 
fitllowed  by  a  quick 
cwitraction  of   nias- 
seter    and     temporal 
musics,  and  usually  I 
by  the  active  closing  I 
of  both  eyes,  | 

The  phari/ngefil 
rrfifs  is  the  sjiasmodic 
aotiim,  familiar  to 
every  one,  ])r()duced 
by  tickling  or  strok- 
ing with  any  object 
tbe  fauciul  pillars  or 
the  walls  of  the 
pharynx,  and  some- 
times   even    the    soft  Fig.  S.— Htthod  of  elicLiiDn  lh«  ellnw-Jt^rk. 

palate  or  base  of  the 

tongue.  It  is  commonly  absent  in  hysteria.  Patients  wlii>  have  l»eeii 
fubjeded  to  much  local  phar^'ngeal  treatment  sometimes  acquire  much 
ti'ienince  of  manipulation  and  control  this  reflex  completely. 

In  the  Mp\tef  frti-fmifiefi  there  are  a  lai^  number  of  muscle  reflexes 
which  may  be  elicited  by  striking  on  the  insertion  tendon  after  so 
placing  the  member  that  the  muscle  under  investigation  is  put  in 
moderate  passive  tension.  Unless  the  patient  completely  relaxes,  it 
niay  l>e  quite  impossible  to  demonstrate  the  reflex,  and  it  is  often  difli- 
cult  to  secure  this  relaxation  even  in  well-intentioned  jwrsons,  imless 
their  attention  is  distracted. 

The  various  [wrtions  of  the  de&olrh,  peeinrnVm  miijor,  trUfiezhiH,  wi- 
niiuri  mngnwt,  and  wtipular  m«j»cfe»  may  I)e  made  to  react  in  this  way 
under  the  pereus.-'ion  hammer  in  most  persons,  liut  are  much  more  active 
in  neurotica  and  in  those  spinal  diseases  marked  by  increased  reflexes. 
With  the  arm  extended  and  supinated,  a  tap  at  the  insertion  of  tlie 
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biceps  causes  u  flexion  movement  nt  tlie  elbow.     Thvjfexors  of  the  irrul 
andjingern  similarly  rewjiimd  while  the  extremity  is  in  this  fxisitioii. 

With  the  elbow  flexed,  as  by  allowing  the  arm  to  hangover  the  Iwek 
of  a  chair,  the  trire/m  is  actuated  by  a  tap  above  the  point  of  the  ellM»w. 
With  the  forearm  slightly  pronate<l  and  the  hand  hanging,  an  in  the 
iisnal  position  on  u  ehair-ami,  the  wri«i  and  finger  ejiensors  can  l>e 
Eimilarly  examined.  Of  the  small  muscles  of  the  hand,  only  the 
palmare  brev'm  can  readily  be  brought  into  play  in  health,  Thie  is 
done  by  making  pressure  over  the  pisiform  bone  and  lower  end  of  the 
ulna  witli  the  thumb  and  forefinger,  and  causes  a  grooving  in  the  ulnar 
border  of  the  liand  just  above  this  point. 

In  some  spastic  cases  the  passive  sharp  flexing  of  fingers  and  wrist 
may  develop  a  wrirtl  clonim,  consisting  of  rapidly  rejieated  movements 
of  extension  and  flexion  at  the  joint,  which  tend  to  persist  as  long  as 
gentle  tension  is  maintiiined  by  the  examiner  upon  the  extensors. 

On  the  dorsum  of  Hie.  trunk  there  are  a  series  of  reflexes  which,  below 
the  sca])ulEe,  are  not  of  nmch  diagnostic  value,  and  which  can  usually  be 
demouHtratcd  by  stroking,  pinching,  or,  preferably,  percussing  the  mus- 
cular masses.  Anteriorly,  with  the 
patient  lying  supine  and  the  abdominal 
wall  relaxed,  a  tap  on  the  costal  cartil- 
ages on  either  side  of  the  xiphoid  de- 
pression causes  a  dimpling  or  lateral 
movement  at  this  point,  called  the 
epiga/irie  refiex.  A  similar  tap  on  the 
costal  border  in  the  nipple  line,  acting 
through  the  abdominal  oblique  mus- 
cle, j)roducea  the  abdominal  reflex,  most 
noticeable  at  the  umbilicus,  which  is 
promptly  drawn  toward  the  side  per- 
cu.4scd  and  in  the  oblique  direction  in- 
diente<l. 

In  tlie  lower  eairen\itiefi  we  And  that 
a  series  of  taps  along  the  origin  of 
the  great  gluteal  mtisde,  when  the 
patient  is  erect  or  prone,  are  fol- 
lowed by  contractions  in  correspond- 
ing segments  of  that  muscle,  and  a  Uj) 
near  the  anterior  superior  spinous  pro- 
cess starts  the  (ewior  /adte  htttt- Jemorix. 
The  knee-jerk,  or  pale^ar  reflex,  being 
easily  examined  and  frequently  modi- 
fied by  disease,  is  one  of  the  most  im- 
|>ortant  of  the  muscle  reflexes.  It  is 
elicited  generally  by  having  the  patient 
cross  one  knee  over  the  other  while 
sitting.  The  under  limb,  with  the 
knee  at  a  right  angle,  should  support 
the  upi>cr,  which  gently  rests  over  it  with  all  muscles  relaxedj  A 
smart,  quick  lAuw  with  an  object  of  some  ounces'  weight,  as    with 
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the  Ittck  of  a  thin  hook  or  the  ulnar  Ixirder  of  the  hand,  upoD  the 
IMitellar  ligament  or  ju^t  above  the  patella,  is  followed  by  a  con- 
truclion  of  the  anterior  thigh-muscles,  causing  the  euspendetl  foot 
to  more  forward  an  inch  or  two.  If  the  patient  is  in  bed,  the 
limb  to  be  examined  may  be  lightly  placinl  over  its  extended  fellow, 
cnxssiog  it  at  the  knee,  and  then  the  blow  employed,  or  with  the 
patient  on  his  side,  the  knees  partly  flexed,  the  same  thing  may  be  done. 
When  difficulty  is  encountered  in  securing  this  response,  it  is  to  be 
remembered  that  unless  the  nmscles  are  fully  relaxed  the  patient  may 
inhibit  the  phenomenon,  or  that  it  may  be  so  slight  as  t«  escape  attention. 
If  the  patient  be  placed  on  a  high  chair  or  on  the  edge  of  a  table  so  that  the 
leg^  are  pendent,  and  at  the  same  time  his  attention  be  diverted,  the  jerk 
.  may  usually  at  once  be  shown.  It  can  also  be  reinforced,  as  described  by 
Jeodrassik,  by  having  the  patient  grasp  some  object  vigorously  with  his 
hands,  or  by  merely  clenching  his  han<^  at  the  time  the  tendon  is  struck. 
It  should  <Hily  be  considered  abolished  when,  thus  reinforced,  with  the 
limbs  unclothed,  the 
eyes  closed,  and  the 
uueniploved  hand  of 
the  examiner  upon 
the  rectus  femoris, 
DO  response  can  W 
detected.  Similar 
plans  of  reinforce-  m 
ment  are  of  value  I 
in  testing  other  re-  1 
flexes,  and  serve  to 
divert  the  patient's 
attention. 

Id  some  cases, 
where  the  reflex  ae- 
livitv  is  pronounc- 
ed, by  pushing 
the  patella  sharply 
downward  when  the 
limb  is  extended  a  ■ 
mtiui  reflex  is  pro- 1 
duced.  If,  upon  I 
eoniinued  dow 
ward  pres.«ure,  a 
number  of  rhythmic 
contractions  ensue  and  are  disposetl  to  c-ontinue,  we  liave  the  iw(«e 
rfowti*.  Tajis  over  the  insertions  of  the  adductor  group  and  over  the 
tendons  of  the  knee  flexors,  in  ca.-*s  marked  by  increased  reflexes,  pro- 
duce corresponding  nuiscular  contractions. 

In  CDDditions  of  reflex  or  myotatic  initabiliti/,  if  tlic  knee  be  extended 
and  the  foot  strongly  flexed  dorsally,  a  sliarjt  taji  on  the  upper  and  outer 
portion  of  the  leg,  over  the  extensors  of  the  foot,  causes  a  contraction  of 
the  calf-rauscles,  and  this  response  is  called  thffront-Utp  contrmilon.  With 
the  foot  in  the  same  position,  a  tap  ui>on  the  Aehillen  Undon  causes  an  ex- 
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ieimim  of  the  ankle-joint.  If  there  is  doubt  about  the  presence  of  the  heel-^ 
tendon  reflex,  place  the  jiatient  on  a  chair  in  the  kneeling  posture,  direct 
him  to  gnisp  the  chair-back  firmly,  make  slight  pressun*  over  the  ball  of 
the  f<H)t  to  extend  the  tendon  and  use  the  |x»rcussor.  The  early  absence 
of  this  reflex  in  sciatica  and  locomotor  ataxia  renders  its  examination  im- 
{)ortant.  The  peroneal  mxindea  likewise  respond  when  properly  percusscnl, 
the  foot  being  first  turned  somewliat  inwanl  to  put  them  on  the  stretch. 

Ankte-chaus  or  footr-ehniui  is  tested  by  sharply  flexing  the  foot  dorsally 
with  the  knee  extended,  and  consists  in  rhythmic  movements  of  the  foot 
u|K)n  the  leg,  caused  by  repeattKl  contractions  of  the  calf-nmscles.  They 
persist  usually  as  long  as  pressure  is  maintained  against  the  ball  of  the 
foot  Sometimes  it  can  best  be  developed  by  having  the  patient,  as  he 
sits,  place  the  foot  beside  the  chair  in  such  a  way  that  the  weight  of  the 
limb  is  supported  by  the  point  of  the  foot.  The  clonus  movement  then 
causes  the  extremity  to  dance. 

A  jHiradoxical  persistent  contraction  is  occasionally  found  when  the 
ends  of  a  muscle  are  suddenly  and  passively  approximated.  For 
instance,  when  the  foot  is  passively  flexed  on  the  leg,  a  tonic  contraction 
of  the  anterior  tibial  muscles  takes  place.  All  other  muscle  reflexes 
are  momentary,  and  occur  under  conditions  of  extension. 

Tickling  or  stroking  the  plantar  surface  gives  rise  usually  to  well- 
known  contractions  of  a  wide-spread  characUir,  known  as  the  plantar 
reflex.  They  may  be  confined  to  the  flexors  of  the  toes.  Instead  of 
flexion  the  toes  may  sharply  extend,  particularly  the  great  toe,  consti- 
tuting the  important  toe-sign  of  Bahinski,  found  only  in  disordered, 
usually  degenerative,  conditions  of  the  pyramidal  tracts.  Oppenheim 
elicits  this  reflex  by  deeply  and  forcibly  dniwing  the  handle  of  the  |K»r- 
cussion  hammer  or  tlie  finger  ends  behind  the  imier  border  of  the  tibia 
in  the  lower  third  of  the  leg.  Gonlon,^  of  Philadelphia,  has  discov- 
ered also  that  very  deep  j>ressure  of  the  calf  muscles  will  in  similar 
cases  produce  an  extension  movement  of  the  toes. 

When  the  skin  on  the  inner  side  of  the  thigh,  or  when  the  scrotum 
is  sharply  stroked  or  pinched,  the  corres])onding  testicle  is  more  or  less 
actively  drawn  towani  the  pubic  arch  by  the  cremaster  muscle.  This 
cremaderic  reflex  nmst  not  be  confounded  with  the  slow  contraction  of 
the  dartos  tunic  of  the  scrotum,  of  which  it  is  entirely  independent. 

The  sphincters  of  the  bladder  and  bowel  act  reflex ly  upon  the  contact 
of  any  foreign  body,  and  the  destruction  or  serious  imjiairment  of  these 
sphincter  reflexes  is  attended  by  incontinence.  The  sphincter  reflex  of  the 
bladder  is  tested  by  the  introduction  of  a  sound,  noting  the  presence  or 
absence  of  the  sphincteric  grasp.  A  finger  inserted  in  the  rectum  dis- 
tinctly feels  the  anal  sphincteiHe  reflex,  if  present.  Pinching  or  prick- 
ing the  skin  about  the  anus  causers  an  anal  reflex  consisting  in  a  pucker- 
ing of  the  mucocutaneous  margin  of  the  bowel  outlet,  and  this  may 
also  be  attended  by  a  distinct  sphincteric  contraction. 

When  the  corona  glandis  i>enis  is  pinched  a  contraction  may  be  felt 
by  the  examiner  in  the  i)erineum  due  to  contractions  in  the  bulbo-cav- 
ernasus  muscles.  This  is  called  the  virile  reflex,  and  by  some  writers  is 
thought  to  be  an  evidence  of  potentiee  coeundi. 

»  **  Jour,  of  NervoiLs  and  Mental  Dis./'  Feb.,  1905. 
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In  general,  we  may  say :  First,  that  the  Argyll-Robertson  phenome- 
non, Wernicke's  sign,  iridoplegia,  ankle-,  wrist-,  jaw-,  rectus-clonus,  and 
Babinski's  sign  are  never  found  in  health,  and  are  valuable  objective 
sfigns  of  central  disease.  Second,  that  the  abolition  of  the  knee-jerk 
never  occurs  in  healthy  persons,  and  that  the  abolition  of  the  sphincter 
reflexes  is  strongly  indicative  of  central  disease.  Third,  that  the  aboli- 
tion of  the  pharj'ngeal  and  plantar  reflexes,  with  increase  of  others,  is 
presumptive  of  hysteria.  Fourth,  that  a  moderate  intensification  of  all 
reflexes  indicates  neurasthenia.  Fifth,  that  the  abolition  of  all  reflexes 
in  a  given  anatomical  area  points  to  histological  disease,  either  central 
or  peripheral,  in  the  arcs  supplying  those  reflexes. 

It  should  be  pointed  out  that  in  hysteria  and  neurasthenia  there  is 
sometimes  a  spurious  ankle-clonus  that  may  be  misleading,  the  foot  mak- 
ing a  few  vibrations  only  upon  the  institution  of  the  test  In  this  con- 
dition, too,  there  is  a  tendency  for  the  reflexes  to  be  wide-spread,  so  that 
a  tap  upon  one  patellar  tendon  may  cause  both  legs  to  respond,  start  the 
upper  extremities,  or  almost  convulse  the  patient. 

Myovdemtty  or  idiopatkic  muscular  spasniy  is  produced  in  certain  irri- 
table conditions  by  sharply  striking  across  the  muscle  with  a  ruler  or 
similar  instrument,  causing  a  local  contraction  at  the  point  struck,  with 
a  bunching  up  of  the  muscular  tissue  that  persists  from  a  few  secondts 
to  several  minutes. 


CHAPTER  IV. 

TROPHIC  CONDITIONS. 

The  significance  of  abnormal  variations  in  the  nutritional  conditions 
of  a  part  is  at  once  apparent  when  it  is  recalled  that  the  growth  and 
nourishment  of  all  the  structures  of  the  body  are  presided  over  by 
trophic  centers  acting  through  peripheral  nerves.  For  the  proper 
nutrition  of  skin,  muscle,  nerve,  and  bone  the  integrity  of  the  trophic 
center,  of  its  peripheral  path,  and  of  its  termination  is  essential.  In  other 
words,  the  anterior  spinal  cell  and  its  polar  prolongation  in  the  efierent 
nerve,  the  lower  neuron,  can  not  be  injured  or  destroyed  without  corre- 
spondingly impairing  the  function  of  nutrition  in  its  area  of  distribution. 
All  diseases,  therefore,  which  affect  the  anterior  spinal  gray  matter  or  the 
peripheral  nerves  are  symptomatized  by  trophic  changes  in  the  associated 
parts.  Further,  in  some  local  conditions  of  disturbed  nutrition,  where 
even  u(K)n  minute  examination  of  trophic  cells  and  efferent  nerves  we 
can  not  discern  any  abnormality  with  all  the  means  now  at  command, 
still  we  are  justified  by  analogy  in  supposing  some  modification  of  this 
trophic  energy,  some  dynamic  change,  some  perversion  of  the  function 
of  the  trophic  apparatus  relating  especially  to  its  center. 

It  is  also  evident  that  some  substances  act  as  stimulants  to  the 
trophic  centers.  This  is  seen  in  the  hypertrophies  of  acromegalia  and 
myxedema,  where  there  is  a  perverted  action  of  certain  ductless  glands. 
Other  agents,  as  perhaps  lead,  may  have  a  depressing  effect  upon  these 


38  NERVOUS  AND  MENTAL  DISEASES. 

centers.  The  blood-supply  of  a  part  and  its  nutrition  are  intimately 
associated.  The  vasomotor  and  trophic  apparatus  are  apparently 
mutually  dependent,  and  as  a  matter  of  clinical  fact  it  is  constantly 
observed  not  only  that  in  wasted  tissues  the  blooil-supply  is  greatly 
reduced,  but  that  in  hypertrophic  states  the  vascularity  is  increased. 

When  the  trophic  apparatus  of  a  limb  is  involved,  the  various  tissues 
suffer  in  pn)portion  as  they  are  highly  organized.  Fibrous  tissue, 
cuticular  epithelium,  and  bone  are  but  slightly  modified,  though  their 
growth  and  repair  may  be  stopped,  while  the  more  vascular  and  highly 
organized  muscles  and  nerves  promptly  waste. 

The  Skin. — In  conditions  of  acute  trophic  irritation^  as  in  herpes 
zoster,  the  skin  becomes  injected,  red,  and  painful,  and  the  epidermis  is 
raised  in  blebs  or  bullae  filled  with  serum.  When  the  condition  is  one 
of  chronic  trophic  irritation,  the  skin  may  become  thickened,  infiltrated^ 
boggy,  and  show  an  actual  hypertrophy  of  the  subcutaneous  areolar 
structure.  The  epidermis  is  increased  in  thickness,  presenting  scales 
and  roughness,  with  an  increase  in  the  growth  of  hair  and  the  secretion 
of  sweat.  The  nails  became  rough,  striated,  coarw?,  and  grow  rapidly. 
Dimininlied  trophic  energy  is  marked  by  opjwsite  conditions.  The 
epidermis  is  thinned,  imjK»rfect,  dry,  and  non-resisting  to  ordinary  wear  ; 
the  hair  becomes  brittle,  scant,  and  sometimes  turns  gray  ;  the  nails 
grow  slowly  and  imj>erfectly.  The  dermal  enveloj>e  closely  binds  the 
underlying  parts,  loses  its  pliability  and  softness,  and  presents  a  reddish, 
purplish,  or  glistening  whitish  appearance. 

The  muscles  show  disturbance  of  trophic  ener\^ation  very  prom])tly. 
Acute  poliomyelitis,  or  division  of  a  jieripheral  nerve,  is  f()llowe<l  in  a 
few  hours  by  a  muscular  relaxation  that  is  quite  apparent,  and  in  a  few 
days  the  part  looks  wasted,  though  it  may  show  no  change  on  measure- 
ment. At  the  end  of  a  fortnight  a  lessened  size  can  be  easily  demon- 
strated. The  sarcode  elements  rapidly  alter  and  tend  to  disappear, 
finally  leaving  only  the  fibrous  constituents  to  represent  the  muscle  by 
a  band  of  dense  tissue,  which  shortens,  gradually  producing  contractures 
and  deformities. 

In  those  conditions  where  the  procxjss  is  slower,  the  muscle  does  not 
change  en  niasne,  but  is  gradually  invaded  by  the  atrophy  and  shows 
some  normal  fibers  very  late  in  the  disease  and  others  that  may  be 
actually  hypertrophie<l.  In  pseudohyi)ertrophic  paralysis  the  muscles 
become  infiltrated  with  fat,  which  displaces  the  muscle  elements,  exag- 
gerates the  muscular  firmness  and  outlines,  and  gives  a  false  appearance 
of  strength. 

The  peripheral  nerves,  when  cut  off  from  their  trophic  centers  in  the 
anterior  spinal  gniy  matter,  show  similar  degeneration.  Under  con- 
ditions of  trophic  irritation  they  present  proliferation  of  their  fibrous 
structures  and  general  thickening  of  their  trunks,  with  more  or  less 
disintegration  of  their  nobler  elements.  Optic-nertJe  atrophy  is  a  visible 
instance  of  this  kind. 

The  lowly  organized,  almost  non-va.scular  tendons  and  ligaments  in 
adult  cases  show  little  change  when  deprived  of  their  nerve-supply,  but 
even  bone  itself  becomes  less  resistant,  mon»  fragile,  and  somewhat 
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rarificd   under  these  conditions.     In  children  bony  growth  is  usually 
seriously  checked. 

The  trophic  condition  of  joints  in  nervous  affections  is  one  of  great 
interest  In  tabes  dorsalis,  and  more  rarely  in  other  organic  diseases  of 
the  brain  and  spinal  cord,  as  in  progressive  spinal  muscular  atrophy  and 
cerebral  palsy,  great  changes  take  place  in  various  joints.  They  become 
enlarged,  enormously  distended  Mrith  fluid,  and  the  bones  disintegrate 
without  any  painftil  attending  symptoms.  This  condition  of  dydrophic 
arthropathy  was  first  clearly  recognized  by  Charcot,  and  the  articulations 
thus  affected  are  often  called  Charcot  joints.  Again,  arthritis  of  any 
character  may  be  followed  by  extensive  atrophy  of  the  muscles  above 
the  joints  principally  those  of  extension.  This  arthritic  muscular  atrophy 
in  which  the  muscles  waste,  but  conserve  their  electrical  and  reflex 
responses,  is  attributed  to  an  irritant  condition  which  arises  in  the 
inflamed  joint  It  affects  the  trophic  spinal  centers,  and  thence  acts 
upon  the  nutrition  of  the  particular  muscles  physiologically  associated 
with  that  joint  It  is  positively  known  that  division  of  the  afferent 
path  from  the  inflamed  joint  to  the  spinal  center  prevents  the  atrophic 
sequel. 

Decubitus. — In  acute  processes  involving  the  spinal  cord  an  acute 
bedsore  sometimes  appears  in  a  few  days,  completely  denuding  the 
sacrum.  While  this  may  be  favored  by  pressure  due  to  the  position*  of 
the  body  and  moisture  from  tlie  urinary  incontinence  that  is  often 
present,  it  may  also  appear  independently.  Gross  cerebral  lesions  are 
similarly  marked  in  some  cases  by  a  sloughing  of  the  buttocks,  and  this 
decubitus,  as  in  the  spinal  lesions,  is  doubtless  primarily  due  to  inter- 
ference with  the  trophic  control,  and  in  the  case  of  hemiplegia  affects 
the  paralyzed  side  only. 

Acute  cystitis  in  paraplegic  states,  the  low  resistance  of  the  tissues 
to  pressure  or  heat,  and  the  tardiness  of  repair  have  a  similar  significance 
and  add  greatly  to  the  difficulty  of  caring  for  such  patients. 

Symmetrical  limited  deposits  of  fat  and  pigment,  Raynaud^s  disease, 
symmetrical  scleroderma,  and  scleroderma  in  the  form  of  striae  atrophicae 
following  the  nerves  are  clearly  due  to  trophic  disturbances,  and  are 
classed  among  the  trophic  neuroses. 

Local  conditions  of  trophic  impairment  may  be  a  part  of  general  ill- 
health  or  systemic  diseases,  and  may  in  some  cases  be  due  to,  but  should 
not  be  confounded  \vith,  them.  Disuse  will  also  produce  marked  nutri- 
tional changes  in  a  part,  as  inactivity  does  of  the  entire  organism, — 
a  &ct  to  be  borne  in  mind  in  relation  to  neurasthenics,  hysterics,  and 
malingerers. 

CHAPTER  V. 
ELECTRICAL  CONDITIONS- 

Normal  muscles  and  nerves  respond  to  various  methods  of  electrical 
stimulation  in  a  precise  and  uniform  manner.  On  the  other  hand,  dis- 
eases which  modify  the  electrical  conductivity  of  nerves  or  their  muscle- 
endings  and  diseases  which  modify  the  electrical  stimulability  of  muscle- 
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cells  piwliice  characteristic  <tliai)f:ea  in  their  reactions  when  properly 
tested.  These  changes  are  of  very  great  diagnostic  importance.  We 
require,  for  a  reasonable  examination  of  this  nature,  first,  an  induced  or 
faradic  current  that  can  be  increased  from  zero  to  &  tetanizing  strengfth  ; 
and,  second,  a  couHtaiil  or  galvanic  current  of  at  least  fifty  volts'  strength, 
that  can  also  be  gradually  and  uniformly  increase*!  or  decrease*!  at  will 
or  internipted  at  pleasure.  The  first  is  supplied  in  many  convenient 
and  jKirtable  forms,  of  which,  pt-rhaps,  the  liest  is  the  chlorid  of  silver 
dr}'-eell  battery,  fitted  with  ao  induction  apparatus  of  the  Reyniond 


type  ;  the  second  by  about  thirty  active  Leclancli6  or  equivalent  colls,  or 
the  im'andescent  lighting  circuit  modified  by  a  proper  rhi-ostat.  For 
jHirtahle  purposes  batteries  of  various  makers  containing  from  twenty  to 
fifty  cells  are  available.  Two  electrodes  are  needed,  one  presenting 
fn)in  nine  t«  twelve  square  inches  of  conducting  surface,  tlie  other  fitted 
witli  an  interrupting  handle  by  which  the  oiwrator  can  easily  control  the 
current,  and  having  a  rounded  conducting  surface  about  one  inch  in 
diameter. 
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\\1ieii  lifting  tlie  constant  current,  a  niilliamperemeter  ie  of  value 
wat\  for  purjiuses  of  record  almost  a  necessity.  Its  readings  show  tlie 
amount  of  current  in  circuit  at  the  particular  time.  It  is  to  he  remem- 
bered that  all  alterations  in  the  condition  of  the  test — such,  for  instance, 


a!t  drj-ness  of  the  electrodes  or  of  the  skin  of  the  patient — modify  the 
amount  of  electricity  requisite  to  secure  a  given  response.  Pr<)l>al»ly 
identical  conditions  can  not  l>e  secure<l  even  with  tlie  same  jiuticnt  twice 
in  succession.  AH  ampere  measurement  comparisons  are  therefore  rela- 
tive and  approximate.     Cells  vary  so  much  in  acti^'ity  at  different  times 
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tlmt  to  ba'te  the  record  iii>on  the  number  iirted  is  futile.  Where  a 
rliGustat  is  employe*!  in  contpollinfr  a  Uglitiiig  current  of  a  given  poten- 
tial, nn  index  scale  can  Ix  arraiigiil  tlmt  will  furnish  fairly  satisfecbiry 
records. 

A  uniform  method  of  making  electric  tests  is  important.     The  ar- 
rangement of  eli'ctnKles  reeoinnicnded  by  Erb  and  found  satisfactory  in 


Fig.  l(h-Ner>»*adm 


n  pointa  In  upper  eitramltr. 


all  instances  is  perhaps  the  Iiest  The  large  or  uidifferent  dedrode 
thoroughly  nioisU'ntHl  in  warm  water,  with  which  it  is  also  well  to  wet 
the  skin,  is  applied  over  the  sternum,  where  the  absence  of  nuiscleaand 
of  much  sensitiveness  obviates  disturbing  features.  The  small  or  adive 
elerlrode,  fitteil  with  an  interrupter  and  well  nutistened,  is  then  [tiaced 
over  the  nerve  or  nniscles  to  Ik-  exaniinw],  and  the  current  allowed  to 
pass  (tliat  is  "made")  or  is  interrupted  {that  is,  '^broken")  as  required. 
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This  interference,  for  the  sake  of  brevity,  is  called  the  make  and  break 
of  the  constant  current, 

In  Health. — The  nerve-trunk — as,  for  instance,  the  ulnar  at  the 
elbow — in  a  healthy  person,  when  stimulated  by  a  mild /arorfic  current, 
causes  all  the  muscles  to  which  it  is  distributed  to  contract  more  or 
less  vigorously  in  proportion  to  the  intensity  of  the  current  employed. 
It  Is  to  \ye  particularly  noted  that  upon  allowing  the  current  to  pass 
the  response  is  instantaneous,  and  that  the  muscular  contraction  at 
once  reaches  its  maximum  and  maintains  it  until  the  current  is  modi- 
fied. This  phenomenon  attends  stimulation  by  either  the  positive  or 
ne^tive  faradic  pole  or  electrode,  but  the  negative  causes  a  slightly 
stronger  effect. 
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Fig.  11.— Nerres  and  motor  points  in  lower  eztremitj. 


If,  now,  the  candant  current  be  substituted,  we  notice,  first  of  all,  that 
mild  currents  applied  to  the  nerve-trunk  produce  no  response.  When 
the  current  is  sufficiently  increased  it  causes,  only  at  the  make  and 
break,  single  instantaneous  contractions  of  the  innervated  muscles,  which 
as  quickly  subside.  Looking  closer,  we  notice  that  the  contraction  with 
the  n^ative  make— otherwise  the  cathodal  closing  contraction  (C.  C.  C.) — 
is  the  first  to  appear  as  the  current  is  gradually  increased,  that  next 
comes  the  positive  make,  or  anodal  closing  contraction  (A.  C.  C),  followed 
in  turn  by  the  positive  break,  or  anodal  opening  contraction  (A.  O.  C), 
and  then,  finally,  by  the  negative  break,  or  catnodal  opening  contrac- 
tion (C.  O.  C). '  Further,  that  by  the  time  we  have  C.  O.  C,  A.  O.  C. 
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will  be  vigorous,  A.  C.  C,  very  strong,  and  C.  C.  C,  produces  a  con- 
stant tetanic  condition  lasting  as  long  as  the  current  flows  when  once 
it  is  set  up  bv  the  make, — ^a  condition  called  cathoilal  closing  tetanus 
(C.  C.  T.). 

The  contractions  from  stimulating  the  nerve-trunk  thus  in  health 
appear  in  the  following  order :  C.  C.  C,  A.  C.  C,  A.  O.  C,  and 
C.  O,  C,  and  this  indicates  their  intensity  in  a  decreasing  order.  The 
important  point  to  constantly  bear  in  mind  is  that  the  negative  make 
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Fig.  12.— Nerves  and  motor  points  in  lower  extremity. 


contraction  througli  healthy  nerves  is  stronger  than  the  positive.     This 
fact  is  tlius  formulated  :  C.  C.  C.>A.  C.  C. 

When  the  active  electmde  is  applitni  over  the  belly  of  a  given 
vuuiclf,  a  muscular  contraction  is  set  up  by  the  faradic  current,  the 
same  as  that  pnKluced  by  stimulating  the  nerve-trunk.  If  the  current 
be  not  t(K)  strong  and  the  elec^trode  not  too  large,  the  effect  may  l)e 
limit(Hl  to  the  given  muscle,  or  to  a  portion  of  a  mu.scle.  Every  mus- 
cle mav  also  be  actuated  bv  the  galvanic  current  by  applying  the  active 
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pole  oil  tliv  poiut  com^[ion<ling  anatuniically  to  the  entrauce  of  its 
molor  nerve.  A  familiarity  witli  motor  points  bof  practical  im{)ortance. 
Thoy  iXTV  shown  in  the  aocunipanying  diagrams.  Slight  variations  in 
their  locatioD  are  common,  ami  ^several  trials  are  oflen  required  to  find 
them.  It  is  well  to  mark  with  a  lead-[>eiicil  the  necessary  points, 
if  re|teatfd  tests  are  to  l>e  employed.  The  galvanic  polar  ratponset 
are.  in  hculthy  muscles,  identical  with  those  obtained  through  the  ner\'e- 
tniiiks. 

In  Disease. — Diseases  changing  the  nutrition  and  structure  of  the 
l"wer  neuron,  which  ctmsists  of  the  spinal  ceiI-l>ody  and  its  peripheral 
pn>je<.-tioii  and  termination  in  nniscular  tissue,  alter  not  only  the  trophic 
condiiioiis  over  which   the  nenron  presides,  hut  also  interfere  with  its 


electric  properties.  If  the  spinal  cell  be  destroyed,  or  its  peripheral 
filament  divided,  degeneration  follows  below  the  lesion,  in  both  the  ner\'e 
and  muscle,  with  loss  of  voluntarj-  control.  The  reactions  of  such  a 
nerve  and  muscle  to  electricity  are  modified  in  a  highly  characteristic 
manner.  They  present  the  reaction  of  degtrteraiion  (R.  D.),  the  presence 
of  which  is  an  indubitable  sign  of  structural  change.  At  the  end  of 
about  a  week,  during  which  there  has  been  a  gradual  decrease  of  electric 
excitability  in  the  muscle  and  nerve  to  both  faradic  and  galvanic  shocks, 
four  differences  become  manifest : 
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FirMt.  The  miwc/f  respondH  weakly,  sliigKishly,  and  deliberately  to  I'ara- 
dii^ni,  and  sliowg  a  teudoiicy  Ui  muintain  the  ountractioti  alter  the 
current  is  withdrawn.     This  iw  the  motlai  chaitgr. 

Second.  The  nei'ce-ii'unk  loses  jin^reiwivoly  and  equally  its  responsive- 
ness to  Iwtli  gidvanisni  and  laradisni — a  qwintilativt  chanr/e. 

Thin].  The  VMsde  becomes  much  more  excitable  by  ^ralvaniem  and  much 
less  excitable  by  litradiHni,  which  latter  reaction  with  the  nerve- 
trunk  nisponses  is  completely  lost  after  two  or  three  weeks.  This  in 
the  ijualitative  dumge. 

Fourth.  A  jtolar  change  appears  in  the  mu«ctr  alwut  the  second  week 
when  directly  stimulated  by  galvanism.  It  is  now  found  not  only 
that  the  muscle  is  more  readily  caused  to  contract  by  the  constant 
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current,  but  that  the  normal  mastering  strength  of  the  negative 
closing  contraction  over  the  positive  has  disappeared  and  that  the 
positive  closing  contraction  is  equal  to  or  greater  than  the  negative. 
Expressed  thus  :  A.  C.  C.=  or  >  C.  C.  C.    Aiiodal  tetanus  (A.  T.) 
is  often  obtained.     This  polar  diflcrence  continues  until  the  nerve 
eitlier  regenerates  and  regains  its  normal  status,  or,  failing  to  recover, 
gradually  the  galvanic  irritability  subsides.     It  is  entirely  abolished 
with  all  other  electrical  responses  in  complete  da/eiieraUon. 
Should  recovery  take  place,  the  restitution  is  marked  ordinarily,  first, 
hy  a  return  tif  voluntary  contnti,  then,  by  the  apjiearance  of  galvanic 
and  farndic  cxcibibility  in  the  nerve,  and,  last  of  all,  by  faradic  excita- 
bility of  muscle.     The  hy[>erexcitabiiity  of  the  muscle  to  galvanism  and 
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the  polar  variadons  from  the  normal  gradually  right  themselves  at  the 
same  time.  These  changes  and  the  pathological  process  in  nerve  and 
mnscle  are  shown  in  the  diagrams  (Fig.  14)  modified  from  Erb. 

In  some  cases  we  find  a  partial  reaction  of  degeneration^  the  nerve- 
tnmk  response  being  only  slightly  modified.  The  inverted  polar  formula 
is  not  necessarily  present  The  mo«t  essential  element  in  the  reaction 
of  degeneration  is  the  modal  change, — the  slowly  appearing  muscular 
response, — so  at  variance  with  the  instantaneous  effect  produced  in  health. 
Next  in  importance  is  the  lessened  faradic  control  of  the  muscle,  and,  last, 
the  polar  modifications.  The  variations  in  the  galvanic  and  faradic 
responses  in  disease  are  due  principally  to  the  fact  that  currents  of  a 
certain  strength  and  duration  are  required  to  actuate  the  changed  sarcode 
cells,  and  the  rapidly  interrupted  faradic  current  thereby  becomes 
inoperative.  The  galvanic  current,  if  interrupted  with  sufficient  rapid- 
ity, is  equally  powerless. 

In  some  conditions  is  found  a  simple  increase  or  decrease  of  electrical 
exeHabHiiyy  constituting  a  pure  quantitative  change.  In  those  diseases 
where  the  muscles  seem  permanently  affected,  as  in  the  progressive 
atrophic  myopathies,  the  responses  are  reduced,  but  are  proportionate  to 
the  amount  of  healthy  muscular  fibers  remaining.  Some  spasmodic  con- 
ditions, like  facial  tic,  present  an  increased  activity  to  electric  stimulation. 
There  is  increased  electrical  excitability  in  tetany  and  in  Graves'  dis- 
ease. In  myotonia  we  encounter  a  peculiar  electrical  response  called 
the  myotonic  reaction.  In  this  condition  there  is  normal  faradic  ex- 
citability of  nerves,  but  the  electrical  excitability  of  the  muscles  is 
greatly  enhanced  to  all  forms  of  current.  The  positive  and  negative 
closing  galvanic  contractions  are  nearly  equal  and  all  responses  are  tonic 
and  prolonged.  The  mechanical  excitability  of  the  muscles,  as  to 
blows,  is  similarly  exaggerated.  In  myasthenia  gravis  the  muscular 
responses  are  rapidly  exhausted  by  repeated  stimulation  with  faradism 
or  galvanism.  They  gradually  lose  force  as  the  stimulus  is  repeated, 
and  in  a  few  moments  fail  completely,  but  reappear  afler  a  short  rest. 
This  peculiarity  is  called  the  myasthenic  reaetion. 

The  use  of  electricity  to  test  cutaneous  sensation  is  open  to  so  many 
errors  and  attended  by  so  much  difficulty  that  simpler  means,  always  at 
hand,  are  to  be  preferred.  In  those  feigning  complete  cutaneous  anes- 
thesia the  surprise  of  a  strong,  painful,  faradic  current  from  a  dry,  metal 
electrode  will  be  likely  to  unmask  the  deceit. 

When  the  active  electrode  is  placed  over  the  closed  eye  or  at  the 
temple,  the  make  or  break  of  constant  currents  is  attended  by  a  subjective 
sensation  of  light,  and  this  test  serves  to  show  the  activity  of  the  retina 
and  optic  nerve.  By  placing  the  indifferent  electrode  on  the  same  side 
of  the  neck,  one  eye  at  a  time  may  be  examined,  and  for  this  purpose 
only  small  currents — from  two  or  three  cells  or  of  as  many  milliamjH?res 
— should  be  used.  In  the  same  wav  either  auditory  iierre  mav  be  tested 
by  placing  the  active  electrode  over  the  mastoid  or  before  the  tragus, 
the  n^ative  pole  producing  much  the  louder  sound. 

For  testing  the  nerves  of  taste  the  galvanic  current  is  a  prompt  and 
reliable  agent.     By  those  of  keen  perceptions  a  difference  between  the 
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positive  and  negative  pole  can  be  distinguished.  For  the  ordinary 
purpose  of  taste  testing,  electrodes  ending  in  probe-pointed  metal 
terminals,  or  even  the  metal  ends  of  conducting  cords  held  to  the  tongue 
or  pharynx,  at  once  give  rise  to  an  acid  or  salty  taste,  which  is  quickly 
appreciated  by  the  patient.  One  or  two  cells  are  all  that  is  required, 
and  one  side  of  the  tongue  can  be  easily  compared  with  the  other  in 
lateral  lesions,  or  the  tongue  of  a  healthy  individual  will  furnish  a 
standard  when  needed. 

For  the  purpose  of  localizing  the  various  muscular  areas  in  the  sen- 
sori-motor  zone  of  the  cerebral  cortex,  when  it  is  exposed  surgically  oi 
otherwise,  a  mild  faradic  current  is  used.  It  is  ap})lied  to  the  brain 
surface  by  two  probe  poles,  preferably  mounted  on  a  single  handle,  and 
so  arranged  that  their  extremities  may  be  fixed  at  any  distance  apart. 
Such  a  current  thus  applied  causes,  in  the  related  muscular  periphery, 
similar  responses  to  those  produced  by  faradizing  the  nerve-trunk, 
but  the  movement  has  more  of  a  purposive  or  gesticulatory  charac- 
ter. These  responses  also  follow  an  extradural  application  of  the 
electrodes. 
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CHAPTER  VI. 
SENSORY  CONDITIONS. 

Modifications  of  sensation  are  among  the  commonest  conditions 
attending  nerve-lesions  and  functional  disturbance  of  the  neural  appa- 
ratus. It  is  well  to  have  a  prefatory  understanding  of  the  fact  that 
sensation,  of  whatever  variety  or  quality,  is  due  to  the  appreciation  of 
temporarj'  motion  and  contact,  or,  in  simpler  terms,  that  all  sensations 
are  modifications  of  touch.  It  is  the  impiict  of  luminous  and  sound- 
waves on  properly  qualified  nerve  expansions  that  gives  rise  to  sensations 
of  sight  and  hearing.  The  c*ontact  of  odorous  and  sapid  j>articles  stim- 
ulates the  sensations  of  smell  and  taste.  The  recognition  of  the  va- 
ri<>u?i  qualities  of  objects  in  contact  with  the  skin  gives  us  inforniation  of 
size,  sliape,  tem|)erature,  hardness,  smoothness,  and  a  thousand  physical 
properties  of  the  external  world. 

Another  general  consideration  is  that  any  overstimulation  of  sensory 
ner\'es  is  |)ainful.  That  which  is  so  readily  calle<l  the  pain  sense  is  but 
tlie  t^ubjective  recognition  of  this  overstimulation  coupled  by  instinct 
and  exjK^rience  with  the  concept  of  harm.  Thus  the  contact  of  a  sharp 
point  is  at  first  so  recognized  and  the  sense  of  j)ain  comes  when  the  pres- 
sure is  increase<l  and  the  stimulation  intensified.  It  can  not  be  doubted, 
however,  that  pain  and  thermic  sensations  have  courses  in  the  spinal  cord 
separate  from  tactile  impressions.  Extremes  of  heat,  cold,  pressure, 
noise,  light,  cnlors,  and  tastes  give  rise  to  pain  or  to  <liscomfort  analo- 
p>us  to  |Kiin.  They  cause  automatic  or  conscious  efforts  of  avoidance 
an<l  s<*lf-pr(»servation.  It  is  also  a  matter  of  common  experience  that 
sensations,  except  of  an  extremely  painful  character,  if  long  maintained, 
an*  more  or  less  completely  ignored.  Therefore,  to  elicit  sensation  the 
motion  or  contact  must  he  temporary  or  rei)eated  after  distinct  intervals. 
Clothing  to  which  we  are  habituated  gives  rise  to  little  or  no  conscious 
senssition.  With  the  long  persistence  of  an  (xlor  there  is  a  gradually 
diminishing  |>erception  of  it.  On  the  other  hand,  the  sudden  stopping 
of  a  cliK'k  or  other  familiar  and  disregarded  sound  is  almost  startling. 
In  considering  the  various  qualities  and  modifications  of  the  sense  of 
touch  it  is  recjuisite  to  bear  in  mind  that  keenness  of  sensibility  varies 
greatly  not  only  in  different  cutaneous  areas  in  a  given  subj(»ct,  but  con- 
siderably in  different  individuals.  The  more  keen,  active,  and  intelli- 
gent the  make-up  of  the  subject,  the  quicker  and  more  precise  are  the 
rt'sjionses.  To  all  tests  of  sensation  the  disadvantage  |KTtains  that  we 
an*  drjiendent  upon  the  rc»sjx>nses  of  the  person  teste<l  ;  so  that  such  tests 
are  onlv  partly  objective.  Sudden  extreme  i)ain,  however,  is  usually 
attendee!  by  certain  recognizable  signs,  such  as  change  of  countenance, 
<|iiickened  pulse,  dilateil  pupil,  pallor,  and  even  jM^rspiration.  To  carry 
out  the  needful  tests  we  require  the  intelligent  c(K)peration  of  the  patient, 
and  to  this  end  he  must  understand  exactly  what  is  sought.      In  order 
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that  his  replies  may  depend  upon  his  receiving  information  through  the 
tested  source  alone,  the  eyes  should  be  bandaged  or  other  suitable  pre- 
cautions taken  to  prevent  their  use.  Check  tests  must  also  be  used, 
such  as  asking  "  what  is  felt  "  when  nothing  is  applied,  or  by  using  some 
indifferent  object  in  place  of  the  one  which  the  patient  is  expecting,  as 
the  finger-tip,  requiring  him  at  the  same  time  to  tell  what  it  is. 

The  attending  conditions  must  be  usual  and  natural.  It  is  useless  to 
test  the  sensibility  of  chilled  extremities  or  to  expect  reliable  replies 
from  the  stuporous.  In  many  instances,  moreover,  there  is  much  sensory 
disturbance  without  the  patient  being  aware  of  it,  as  in  hysteria ;  or 
there  may  be  dissolution  of  the  various  qualities  of  the  sense  of  touch 
that  has  not  specially  attracted  his  attention,  as  in  syringomyelia. 

The  tactile  sense  enables  us  to  recognize  the  contact  of  objects  with 
the  skin.  In  a  crude  way  its  delicacy  may  be  tested  by  stroking  with 
a  feather  or  flake  of  cotton,  by  touching  lightly  the  ends  of  hairs  grow- 
ing on  the  limbs,  or  by  ruder  contacts  when  the  sense  is  found  blunted. 
An  instrument  called  an  esthesiometer,  consisting  of  two  movable  points, 
is  frequently  employed  in  testing  this  element  of  the  sense  of  touch.  A 
pair  of  compasses  answers  the  purpose.  Observations  are  made  as  to 
the  least  distances  at  which  two  blunted  points  are  both  recognized  when 
brought  into  contact  with  the  skin  at  the  same  time,  and  in  a  line  parallel 
to  the  course  of  the  nerve  supplied  to  the  part.  These  distances  vary 
widely,  as  between  the  tip  of  the  tongue  or  finger  and  the  dorsum  of  the 
body.  The  following  average  measurements  will  serve  as  a  standard  of 
comjjarison,  or  if  the  sensory  disturbance  be  limited  to  one  side  of  the 
bwiy,  the  opj)osite  corresponding  area  will  furnish  a  better  guide.  Dif- 
ferences, to  be  significant,  must  be  al>out  double  those  here  indicated : 


Table  Showing  Ordinary   Distances  at  which  Two  Points  ark 

Recognized. 

Tip  of  tongue  ....  1  mm.  (1-25  in.)        Tip  of  toes,  cheeks,  eyelids  .   .  12  mm. 

Tip  of  fingers  .    .    .    .  2    *'  Temple      13 

Lips 3  ''  Back  of  hands 30 

Dorsal  surface  of   fin-  Neck 35 

gel's 6  *'  Forearm,  leg,  back  of  foot    .    .  40    ** 

Tip  of  nose 8  "  Back 60-80 

F( ►rearm 9  *'  Arm  and  thigh 80 


Another  means  of  testing  the  tactile  sense  is  to  place  variously- 
sliaped  objects  on  the  skin  and  to  ask  a  description  of  them,  or  to  trace 
letters  and  numerals  with  a  blunt  point.  The  so-called  stereognostic 
sense  is  a  complicatcMl  faculty,  einbniciujr  many  or  all  of  the  elements 
of  tactile  sense.  All  those  |>i'rce])tions  of  the  (jualities  of  an  object 
receivtHl  through  the  sense  of  touch  make  up  a  complex  enabling  its 
recognition  if  re])eate<l  with  suftieient  frequency.  Thus  we  «m  with 
closed  eyes  re(M)gnizo  by  touch  all  familiar  objects.  In  certain  brain- 
states,  ])artieuhirly  those  involving  the  s(Misori-motor  cortex,  and  perhaps 
in  a  more  limited  sense  the  parietal  area,  the  faculty  is  lost,  constituting 
a  state  of  (iMereof/))osis  or,  better,  stereoaf/nostJS. 

The  pain  sense  may  be  readily  investigated  by  nsinga  pricking  ]>oint, 
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but  it  must  not  be  too  fine.  A  pointed  quill  or  toothpick  answers  well 
exempt  in  marked  analgesia.  The  patient  is  required  t^  state  whether  a 
touch  or  a  painful  prick  is  recognized.  If  the  part  examined  be  hairy, 
pulling  on  a  few  hairs  with  the  fingers  or  a  forceps  elicits  a  sense  of 
pain  very  effectively. 

The  pressure  sense,  which  is  not  of  great  importance,  is  tested  by 
placing  on  the  skin  objects  of  the  same  size  and  external  character,  such 
as  balls  of  equal  size  but  variously  weighted.  A  spring  instrument 
fitted  with  an  index  and  a  scale  is  also  used.  Where  the  extremities  are 
thus  tested  it  is  necessary  to  so  support  them  that  no  notion  of  the  pres- 
sure l>e  given  by  motions  communicated  to  the  joints  and  muscles. 

The  thermic  sense  can  be  quickly,  though  roughly,  examined  by 
first  breathing  and  then  blowing  on  a  part.  In  order  to  estimate  it  more 
exactly  it  is  best  to  use  test-tubes  filled  with  water  at  various  known 
temperatures.  Every  test  requires  that  considerable  surface  come  in 
contact  with  the  skin  for  a  few^  moments,  as  the  integument  must  gain 
or  lose  heat  proportionately  before  the  exact  degree  of  temperature  is 
appreciated.  Within  a  few  degrees  of  the  ordinary  body  surface-tem- 
perature— namely,  80°  to  86°  F. — slight  changes  are  not  recognized  in 
health.  Below  this  to  freezing  and  above  it  to  about  1»50°  F.  a  varia- 
tion of  two  to  five  degrees  is  readily  perceived.  Inability  to  recognize 
temperatures  from  60°  to  70°  as  cool  and  86°  to  100°  as  warm  may 
be  considered  abnormal.  Such  a  condition  is  denominated  theimo-anes- 
thantty  and,  when  complete,  thet^mo-analgesia.  Those  parts  of  the  skin 
possessing  the  most  acute  tactile  sense  are  also  most  sensitive  to  heat. 

The  term  muscular  sense  is  used  in  two  ways : 

First.  It  refers  to  the  sensations  arising  in  muscles  themselves.  In 
a  painful  degree  this  occurs  in  a  cramp  or  in  a  tetanizing  faradic  con- 
traction. The  tension  on  muscles  and  tendons  is  no  doubt  subconsciously 
recognized  by  the  cooitlinating  mechanism,  and  it  is  only  when  these 
sensations  are  greatly  intensified  that  we  take  conscious  note  of  them. 

Second.  Bv  muscular  sense  we  refer  to  the  ability  to  estimate  the 
weight  of  various  bodies.  This  ability  is  to  so  great  an  extent  a  result  of 
practice  and  varies  so  widely  among  healthy  persons  that  unless  great 
differences  of  weight  are  not  appreciated  the  test  gives  little  information 
of  value.  Balls,  such  as  those  employed  in  the  pressure  test,  cim  be 
used,  or  attempts  made  to  repeat  a  fixed  number  on  the  dynamometer. 
When  the  sensation  of  tendons,  joints,  and  muscles  is  blunted,  not  only 
is  the  muscular  sense  reduced,  but  knowledge  of  the  ])()sition  of  the 
limbs  is  wholly  or  in  part  wanting  and  ataxia  is  present,  as  described 
under  Errors  of  Motility. 

In  certain  conditions,  notably  tabes,  sertsation  is  retarded  and  the 
reaction  time  is  greatly  prolonged.  A  painful  impression,  as  by  the 
prick  of  a  pin  on  the  foot,  may  not  be  recognized  and  responded  to  for 
several  seconds.  In  such  cases  the  transmission  of  all  touch  sensations 
is  slow.  We  prick  the  patient,  having  instructed  him  to  say  **  now  " 
as  soon  as  he  feels  the  needle,  and  note  the  interval,  which,  in  health,  is 
a  small  fraction  of  a  second  only.  The  intelligence  and  promptness  of 
the  patient  materially  affect  the  apparent  length  of  intervening  time. 
In  some  instances  a  single  prick  is  recognize<l  as  two  or  more,  or  a 
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painful  impression  is  felt  at  a  distiint  point, — a  referred  sensation, — or 
on  tlie  opposite  side  of  the  body  at  a  symmetrical  sjK)t, — allocheiria. 

The  sensibility  of  boruft  and  joints  may  be  roughly  but  readily  testi^d 
by  resting  the  stem  of  a  vibrating  tuning-fork  at  those  |>oints  where  they 
are  subcutaneous.     Normally  one  ix»rceives  the  comnmnicated  thrill. 

Complete  loss  of  sensation  is  properly  termed  anesthesia.  Through 
usage  this  wonl  signifies  any  degree  of  blunted  sensation,  and  is  qualificKl 
by  adjectives  such  as  partial,  comj)lete,  or  slight,  as  the  case  may  refjuirc*, 
and  further  limited  by  such  combinaticms  as  muscle  anesthesia,  tactile, 
thermic,  and  joint  anesthesia.  The  loss  of  the  sense  of  |>ain  is  called 
analifesiaj  and  this  word  is  comiK)unded  in  a  similar  way. 

Sensation  may  also  be  intensified,  giving  rise  to  hyperesthema  and 
hi;peral{/esia.  These  conditions  are  made  evident  by  the  usual  test»,  and 
require  no  extended  review. 

In  addition  there  are  a  host  of  purely  svJjjective  sensory  disfurbancesj 
described  as  sensivtions  of  heat  or  cold,  numbness,  prickling,  crawling, 
creeping,  tingling,  hiniviness,  deadness,  etc., — paresthesias.  Areas  so 
affected  may  show  no  alteration  of  sensibility  when  actually  tested. 
Paresthesia?  usually  are  symptomatic  of  general  nutritional  states  or  of 
the  so-cidled  neuroses. 

Having  determined  a  locidized  dysesthesuiy  or  condition  of  disturbed 
sensation,  it  is  of  the  first  diagnostic  importance  to  outline  it  as  accu- 
rately as  possible.  St»nsation  may  be  disturbed  by  lesions  which  involve 
sensory  paths  at  any  point  from  the  ci^rebral  cortex  to  the  terminal 
organs  in  the  nmscles  and  skin.  The  dysesthesic  area,  however,  presents 
a  different  and  distinctive  outline  as  various  levels  are  injured. 

If  a  ncrve-t7*unk  or  branch  be  injured  by  tniumatism  or  disease, 
anesthesia  will  be  limited  to  the  corresponding  anatomical  cutiineous 
distribution.  Per  contra,  if  such  anatomic^d  art^a  be  found  to  be  anes- 
thetic, the  inference  is  at  once  justified  that  a  jwripheral  lesion  is 
present.  As  soon  as  the  sensory  nerve-fibers  reach  the  spinal  conl  they 
ramify  so  widely  in  the  various  segments  that  it  would  be  imj)ossible  for 
any  spinal  disease  or  injury  to  select  a  given  number  from  all  others. 
Figures  15  and  IG  show  these  sensory  areas,  and  should  be  carefully 
studiwl. 

If  the  spinal  cord  undergo  a  complete  cross-lesion  or  division,  we 
have  loss  of  stMisjition  in  the  nerve-area  below  the  upj)er  level  of  the 
injury.  Now,  the  distributi<m  of  anesthesia  has  relation  to  the  cord- 
segments,  and  not  to  the  nerve-trunks.  For  a  practical  understanding 
of  this  fact  it  is  nec(»ssary  to  recall  that  the  IkkIv,  from  one  end  of  the 
vertelmd  chain  to  the  other,  is  made  up  of  a  number  of  similar  seg- 
ments or  links,  all  more  or  less  perfectly  represented  in  the  skeleton, 
muscles,  viscera,  skin,  and  nervous  apjranitus.  In  the  dorsjil  region  the 
plan  is  comj)aratively  simple,  but  as  the  limbs  are  reached  it  is  greatly 
(H)mplicateil.  If  vertical  sections  of  the  body  were  to  Ik?  made  approx- 
imat<»ly  on  these  segmental  lines,  it  would  be  requisite  to  place  it  in  the 
all-fours  position,  making  the  coccygeal  end  of  the  vertebral  column  the 
posterior  or  last  segment.  The  diagrams  of  Starr  (Fig.  17)  clearly  show 
this,  and  the  diff^erence  between  the  spinal -segment  area  and  the  nerve- 
trunk  representation  of  sensjition  is  apparent.      It  at  once  becomes  plain^ 
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wIh^i)  wr  find  an  ani^thetic  areii  corn>s|>onding  to  a  spinal -segment  level 
that  the  lesion  is  in  tho  cord  and  at  a  particular  part  of  the  cord  ;  more- 
over, that  its  upper  level  corresponds  to  the  upper  level  of  the  anesthetic 
»>ne.  Just  above  this  level,  owing  to  the  irritation  of  tiie  sensory  roots 
of  the  xpinul  nerves,  there  commonly  ia  a  band  or  girdle  of  hyperestlie- 
tda  bordering  the  anesthetic  area.  This  also  serves  to  indicate  the  upper 
limit  of  the  spinal  lesion. 

t^ould  the  ntrd  injury  involve  only  one  lateral  half  of  the  trans- 
verse conl-sortion,  the  symptom  complex  of  BrownSiquard  paratifsU 
develojKK.     The  hemicordal  lesion  causes  complete  loss  of  power  on  the 


fame  side  as  the  lesion  in  all  parts  below  tiiat  ]>oint.  There  is  also 
usually  a  shglit  loss  of  power  l>eiow  the  lesion  uj>on  the  opposite 
side.  Anesthesia  is  complete  on  the  side  op|x)site  the  lesion,  below 
its  level.  This  is  due  to  the  fact  that  the  seiisi)ry  jiatlis,  uptui 
entering  the  cord,  cross  to  the  opposite  side,  and  then  proceed  up- 
ward. The  sensorj'  roots  entering  the  cord  at  the  [wiint  of  lesion 
are  destroyed  ;  so  that  there  is  upon  the  suuie  side  of  the  body  a  band 
of  cutaneous  anesthesia  which  marks  the  exact  level  of  the  lesion  of  the 
cord.     It  varies  vertically  in  relation  to  the  extent  of  cord  destroyed. 
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The  sensory  mots  entering;  the  irortl  ut  tlie  up|M.'r  nmi^n  and  nt  the 
lowi'r  limit  of  the  Icsiiin,  irritattd  thereby,  turiiish,  both  alMive  and  l>fhiw 
the  Inind  of  anesthesia,  a  varyint;  band  uf  hypt>rei«thosia  on  the  {Hinilyzrd 
side.  On  the  oppoHite  ur  anvHthotie  side  there  ix  ul!«o  a  band  of  hy|>er- 
esthesia  due  to  the  irritation  of  the  sensory  root  as  it  cnisses  into  the 
contralateral  lialf  of  the  cord  at  the  upiier 
level  of  the  destrnctive  pn>cess.  This  sen- 
sitive area  is  always  a  little  l>elow  the  liy]K'r- 
estlu-tie  blind  of  the  {mralyzed  side.  The 
uceonipanyinji^  s(>h<'nie  (Fig.  18)  sliows  the 
sensory  truots  and  the  iiiv<)lvenicnt  of  the 
sensory  roots  njxm  each  side.  The  distri- 
bution of  sensory  and  motor  distiirliance  is 
shown  in  D^'iin's  18  and  10.  In  mhlition, 
the  reflexes  are  iiiereawd  lielow  the  lesion 
on  the  |mralyz<tl  side,  but  abolished  at  the 
level  and  thntiighoiit  the  vertit^al  exttmt  of 
the  lesion. 

Lesions  of  the  iutemal  m/wiiifcinvolvinK 
its  j)osterior  sensory  pfntion  give  rise  U* 
hemianesthesia  emlimein^  more  or  less*  a«;u- 
rutely  and  con-ipleteiy  one-half  of  the  head 
and  trunk  witii  the  limbs  on  the  same  side. 
It  is  usually  associated  with  sintilnrly  di^- 
tribntitl  motor  [Kinilysis. 

In  the  i-ei-ebrttl  mrtex  entaneons  sensory 
representation  (H»rres(xinds  probiibly  quite 
elosely  to  the  motor  fiehls.  C'ortieal  lesions 
ill  this  field  lead  t<i  imresthetre  distnrbanees 
of  sensation  that  luive  fiim-lioiial  rather 
than  aitatomicid  limits,  just  as  eleetri<ul 
stimulation  of  the  eortcx  leads  to  pur- 
posive or  )<:ron|>e<l  niiisi-nlar  movements, 
anil  not  to  those  subsi-rved  by  any  spinal 
SL-gment  or  nerve-triuik.  In  lii/ntri-ifni 
ain-MlJifwt  a  similar  distribution  is  not<'<l, 
the  affw-tol  area  often  having  the  outline 
of  the  siirl'aee  covered  by  a  plove,  stHrk,  or 

_,.■..,-.,..    ,....„ sleeve,    and    liniitetl    with    pnrisiiui   to   the 

«..d Bit riiewtsi'wi.iwiiri.iri'li frail,     functional   area  that   is   the  object    of   the 

Ihii  rlihl  ilile  ur  the  Ixiil]'.  Ibere  Is  .        ,  .  f    ■       ■ 

■naiibnii.  jHiticnt  s  attention  or  soheitnde. 

Pain  as  a  symptom  is  worthy  of  ean-- 
fnl  study.  The  first  inquiry  slionh)  be  as  to  its  fhiimHer.  Is  it  con- 
stant or  intermittent''  is  it  j>eriodi(^il?  does  it  ajtpear  at  a  n-gular  time 
daily,  or  everj-  other  day,  or  is  it  worse  ut  any  [Mirticnlar  time  of  the 
day?  Then,  is  it  shaq>,  lanrinatiug,  or  dull  and  heavy?  Note  exactly 
the  iHntrilmdoH  of  the  ]>ain.  Olwerve  if  it  is  limited  to  the  cutantious 
area  of  a  ix'riphend  nerve  or  if  it  has  the  distribution  of  a  spinal  segment. 


rig.  IS.— Sclii^iiis  ri^nTMiiiiliii 
conl^loii  BiHl  rlfiwli  Iti  Bniwn 
Sfunuil  mn,\jfi»  {»UtT  HrlMHiidl 
mi,  l*ftiwii»10»ei™Mi*HI>,  ritflil 
■gnulllTs  Inct;  A,  B,  C.  I>,  li->l<'ii 
liiTotTing  Ihc  Ivfi  hair  .A  III 

left  A^i -_, 

Irrltattid  sa\j  at r-- -->  -i  - 

■iiH  tbHrperiiAcralarMlshTiMrei 
tlHtte:  W  bi  aiTlilol  kii>I  lla  >ikti 
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Inevcr%'iDstani<eof  pain,  sof'k  for  b^iJern«fM.  The  painful  part,  during  the 
presence  of  pn)tnicted  pain,  is  almost  invariably  sensitive.  When  liplitly 
toiK-htil,  uertaiii  portions  of  the  hyperesthetic  siirtac-e  will  he  found 
esptviaiiy  affivted.  These  uuixlmal  pointM  oi  pain  an- usually  sitnuted 
whore  the  sensor)-  nenes  become  superficial  or  pass  bony  prominences. 

It  is  best  to  carefully  outline  these  sensitive  areas  with  a  blunt 
point,  as  the  he-.ul  of  a  lar^  ]tin,  and  not  trust  to  the  rough  gestures  and 
lAiitenients  of  [sitients.  In  other  instances  the  tendertiess  can  only  l)e 
detected  by  deep  pressure.  For  instance,  intercostal  neuralgia  pnKluces 
superficial  teodemess ;  pleurisy 
L*  niarketl  by  tenderness  on  deep 
pn-ssiire  or  percussion.  To  Dana 
ami  Hend'  we  owe  a  definite 
knowledge  of  the  relation  of 
cutiineous  sensitiveness  and  pain 
to  visceral  disease.  Head's  work, 
abuiKlantly  verified,  clearly  shows 
that  the  superficial  surtace  of  the 
bcidy  is  in  relation  with  the  vis- 
cera through  the  spinal  centers, 
DiMttse  arising  in  the  visceral 
portion  of  a  vertebral  segment 
gives  rise  to  ])ain  referred  to  the 
boily  or  somatic  area.  Similarly, 
disease  of  the  spinal  segments 
gives  rise  to  jMiin  and  other 
sensor)-  disturbances  in  the  skin, 
as  already  [>ointed  out,  and  in 
the  associated  viscera.  Macken- 
rie'  insists  that  the  viscera  are 
insensitive  and  that  pain  is  felt 
thmugh  the  cerebrospinal  ner\'es 
alone.  That,  for  instance,  the 
well-known  tenderness  over  the  liver  readily  elicited  hy  pressure  in  disease 
of  that  oi^n  is  in  fact  confined  to  the  skin  and  muscles  of  the  abdominal 
wall.  These  areas,  as  map^>ed  out  by  Head,  with  their  maximal  {>oints 
fitr  the  body  and  limbs,  are  presented  in  figure  20  (,i,  B,  C),  and  the 
following  table  shows  the  relation  of  tlie  viscera  to  these  areas  : 

Table  Showi\o  Abeas  op  Pain  Kepekred  from  Visieral  Dibeask. 

//rwrf.— First.  2d,  3d,  dorsal  ecpuients. 
i«Hff».— Firrt.  2d,  3d,  4th,  5th  doreal. 
Stnmach. — Sixth.  Tth,  8th,  9th  dorsal  ;  cardiac  end  from  Gth  and  Tth. 

Pyloric  end  from  9th. 
hlatiHex, — (A)  Down  to  upper  part  of  reclutn. 

Ninth,  llftK  Ilth,  aitd  I2th  dorsal. 
(B)  Rectum. 

Koc<)nd,  3d,  and  4th  sacral. 
tiVfT  aud  ffraff-Wodlfcr.— Heventh,  8th.  9th,  10th  dorsal. 
Perhaps  6tli  dorsal. 

'  Ht»d,  ■'  Brain,"  Ivi.  '  "  Brain,"  1902. 
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Kidney  ami  Ureter.  —Tenth,  1 1  th,  and  1 2th.    The  nearer  the  lesion  lies  to  the  kidney, 
the  more  is  the  pain  and  tenderness  associated  with  the  10th  dorsal.     The 
lower  the  lesion  m  the  ureter,  the  more  does  the  1st  lumbar  tend  to  appear. 
Bladder.  — (A)  Mucous  membrane  and  neck  of  bladder. 

First,  2d,  3d,  4th  sacral. 
(B)  Overdistention  and  ineffectual  contraction. 
Eleventh  and  12th  dorsal  and  1st  lumbar. 
Prostate.— Tenth,  11th,  12th  dorsal. 

First,  2d,  3d  sacral  and  5th  lumbar. 
Epididi/mvf. — Eleventh  and  12th  dorsal  and  1st  lumbar. 
Tejifis. — Tenth  dorsal. 
(harjf. — Tenth  dorsal. 

Anpenduf/es,  etc. — Eleventh  and  12th  dorsal  and  Ist  lumbar. 
I  term. — (A)  In  contraction. 

Tenth,  11th,  12th  dorsal  and  1st  lumbar. 
(B)  Os  uteri. 

First,  2d,  3d,  4th  sacral,  and  5th  lumbar  very  rarely. 

A  further  {>oint  elucidated  by  the  same  author  is  the  relation  of  head 
piins  and  aches  to  visceral  disturbances.  Such  pains  and  aches  are 
marked  by  definite  areas  of  sensitiveness  when  at  their  height  and  by  ten- 
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Figis.  21,  22,  and  23.— Maximal  poiut.s  of  referred  and  ft.s.soeiate<l  pain  on  the  head  and  face. 
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der  maxiiua.  These  maxima,  as  those  upon  the  trunk,  are  practically 
the  tender  |x>ints  of  Valleix.  They  are  much  more  persistent  than  the  ten- 
der areas,  which  usually  are  only  well  marked  when  the  pain  is  severe 
and  gradually  subside  cc^ncentrically,  leaving  the  maxima.  'On  the  head 
and  face,  as  on  the  trunk  and  limbs,  tht»se  pain-areas  have  segmental  dis- 
tribution and  in  no  manner  correspond  to  the  peripheral  nerve-supply. 

Figures  21,  22,  and  2»3  show  the  cephalic  maximal  points,  and  the 
following  table  shows  the  relation  of  the  body- viscera  to  these  head- 
points  and  also  to  the  body-areas  : 


Table  Showing  Associated  Paixfil  Areas  on  the  Head  Kelated  to 

Visceral  Disease  in  the  Body. 


Area  on  Body. 

Arsociatri)  Arka  on 
Scalp. 

Organs  in  Particular  Relation  to 
Tui£8E  Areas. 

Cervical,  3 

Frontonasal  (?  ros- 
tral). 

• 
Apices  of  lungs.     Stomach.     Liver. 

Cervical,  4 

Frontonasal. 

Dorsal,  2 

Miclorbital. 

Lnnj;.       Heart.       Ascending   arch   of 
aorta. 

Dorsal,  3 

Midorbitul. 

Lu  ng.     A  rch  of  aorta. 

Dorsal,  4 

Doubtful. 

Lung. 

Dorsal,  5 .    .    . 

Frontotemporal. 

Lung.     Heart 

Dorsal,  « 

F'rontoteniporal. 

Lower  lobe  of  lungs.     Heart. 

Dorsal,  7 

Temporal. 

Bases  of  lungs.     Heart     Stomach. 

Dorsal,  8 

Vertical. 

Stomach.     Liver.     Upper  part  of  small 
intestine. 

Dorsal,  9 

Parietal. 

Stomach.    Upper  part  of  small  intestine. 

Dorsiil,  10 

Occipital. 

Liver.     Intestine.     Ovaries.     Testes. 

Dorsal,  11 

Occipital. 

Intestine.      Fallopian  tubes.      Uterus. 
Bladder. 

Dorsal,  12 

Occipital. 

Intestine.     Uterus,  etc. 

In  like  manner  di.seasc  within  the  head  ami  neck  has  its  referred  pain, 
a.ssoeiated  tender  area,  and  maximal  jK)int.    They  may  be  thus  tabulated  : 


Okoan  at  Fault. 


Ciliary  muHcle   (errors 
of  accommodation)  . 

Cornea 

Iris 


Vitreous  (glaucoma)    . 
Ketina 

Teeth  ( upix*r  incisors)  . 

Upl)er  C4inine  and  liiNt 

bicuspid  .        .    . 

I'])lH'r  seeon<l  bicus]>id 

l'^l>I)er  first  molar 
IJpiMT  second  and  tbinl 

molars 
Lower  ineisois.  canine, 

and  first  bicuspid 
Lower  seiM)nd  bicuspid 


Maxima  of  Pain     I 

AND  Ti?:NDERNhas.     , 


OR<iAN  AT  Fault. 


Maxima  ok  Pain  and 
Tkndkrnkss. 


Midorbitol. 
Frontouiisal. 
Fronto-tcmporal . 

Tempond  and 

maxillarv. 
Tempond. 
Vertical, 
i'rontonasid. 

Nasolabial. 
Temporal      or 

maxillarv. 
Maxillarv.  , 

Mandibular. 

^lental. 
Mental  or  b void. 


Lower  first  and  second 

molars Hyoid  and  pain  in 

the  ear. 

Lower  thinl  molar  .    .    Superior  laryngeal. 

Membnini  tymi>ani         Hyoid. 

Middle  ear Vertical  and  behind 

ear. 

Tongue,  tip Mental. 

Tongue,  lat^'ral  ixirt  .  ,  In  ear  and  hyoid. 

Tongue.  Uuse    .    .    .    .  '  Sui)erior  lar>'ngeal. 

Occipital. 

Tonsil In  ear  and  hyoid. 

Nose, olfiU'tory  portion     Frontonasal      and 

midorbital. 

Respiratory       |M)rtion 
and  ]X)sterior  nares  .     Nasolabial. 

Larynx vSu]>erior  and    infe- 
rior lar^'ngeal. 
I 
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Brain  disease  presents  pain  of  two  varieties  :  First.  When  the  me- 
ninges are  involved  there  is  a  local  pain  with  tenderness  on  pressure  and 
percussion.  Second.  In  conditions  of  intracranial  pressure  and  disease 
of  the  brain  proper  there  is  superficial  tenderness  and  the  pain  is  widely 
dii^ributed.  In  the  second  class  of  cases  pain  is  usual  in  the  brow, 
vertex,  occiput,  back  of  the  neck  and  shoulder,  and  similarly  distributed 
tenderness  is  common. 

The  descriptions  of  some  pains  by  patients  are  classical  and  almost 
diapiostic.  The  lightning  pains  of  tabes,  the  gnawing  pains  of  rheu- 
matism, the  burning  pains  of  neuritis,  the  girdle  pains  of  spinal  disease, 
the  lead-cap  pressure  pain  of  neurasthenia,  the  pain  under  the  breast 
and  in  the  groin  in  hysteria,  the  daily  recurring  brow  |>ain  of  malaria, 
and  the  nocturnal  pains  of  syphilis  have  a  significance  quite  their  own. 
The  circuinstanees  under  which  pains  occur  often  throw  light  upon  their 
nature.  Sciatica  and  lumbago  are  provoked  by  motion  and  allayed 
by  rest.  The  head  pains  of  eye-strain  bear  a  distinct  relation  to  ocular 
employment.  Neurasthenic  pains  always  increase  under  fatigue  or  de- 
pressing— ^that  is,  exhausting — emotions.  A  pain  that  is  practically 
ciirumscribeil  has  a  tendency  to  spread  to  associated  organs  and  to 
neighboring  areas  after  long  duration,  general  depression,  or  the  onset  of 
any  marked  physical  illness.     It  thus  becomes  generalized. 


CHAPTER  VII. 

THE  SPECIAL  SENSES. 

Sight. — The  eye  presents  many  interesting  and  valuable  symptoms 
in  a  wide  variety  of  nervous  affections.  Its  systematic  examination 
should  be  a  part  of  the  case-taking  in  every  instance. 

The  lids  on  the  two  sides  may  show  a  difference  in  the  palj^ebral 
opening  due  to  paralysis  or  spasm.  Exact  symmetr}'  is  the  rare  excep- 
tion in  health,  but  any  marked  acquired  inequality,  unless  due  to  scars 
or  local  conditions,  such  as  conjunctivitis,  irritation,  swelling,  new 
growths,  etc.,  implies  some  variation  of  muscular  control  or  nerve-supply. 
A  falling  of  the  upj>er  lid,  or  ptomSy  is  a  common  early  symptom  of  tabes 
ami  syphilitic  brain  disejise,  while  in  a  facial  ]>alsy  an  inability  to  close 
the  lids  is  a  markwl  si^n.  From  the  same  cause  the  lower  lid  may  be 
everted.  An  acquired  prominence  of  the  eyeball  may  greatly  enlarge 
the  pal{x4)ral  opi'ning.  In  exophthalmic  goiter  the  lids  frequently  fail 
to  follow  the  upwanl  and  downward  excursion  of  the  ocular  globe.  This 
i>  not  entirely  due  to  the  ]>rotmsion  of  the  eye,  as  it  has  been  noted  in  the 
al)sence  of  this  condition,  and  in  some  instances  is  congenital.  In  hysteria 
a  condition  often  confounded  with  ptosis,  but  really  an  orbicular  spasm,  is 
sometimes  encountere<l.  Blepharof^pamn  as  a  limited  facial  tie  is  a  very 
conmion  affection.  Many  states  of  brain  and  optic-nerve  disturbance  are 
marked  by  the  close<l  lids  oi  photophobia,  which  should  not  be  confounded 
with  that  arising  from  inflammatory  conditions  of  the  lids,  cornea,  or  iris. 

Attention  has  alreadv  been  directed  to  the  reactions  and  reflexes  of 
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the  papih.  In  all  examinations  of  the  pupils  the  obsen'er  must  ex- 
clude the  actions  of  those  dru^s,  like  opium,  cocain,  and  belladonuay 
which  modify  their  size  and  reactions.  Irregularities  in  their  outline 
or  inequalities  in  size  are  to  lx»  carefully  noted,  but  pupillar}'  deformi- 
ties from  antecedent  inHammatorv  processes  or  injuries  followed  by 
synechia  must  not  be  mistaken  for  j>er\'erted  innervation.  Inflamma- 
tion of  the  ]>hnira,^  aj)ical  tuberculosis,  and  pneumonia  may  (rause 
either  narrowing  or  widening  of  the  corresiwniding  pupil  when  tested 
by  ordinarv'  daylight.  Paralysis  of  the  jmpillary  muscles  is  iridopletiia  ; 
paralysis  of  tlu*  ciliary  muscles — oydoplegia — is  marked  by  the  loss  of 
the  function  of  visual  ac(»ommodation.  They  are  usually  found 
t4)gethcr,  and  then  constitute  ophthahnoplez/ia  interna.  Paralysis  of  the 
external  mus(;les  of  the  eye — namely,  the  recti,  obliqui,  patheticus,  and 
the  elevator  of  the  lid — is  denominated  opidhalmoplegia  exfetma. 

The  external  muscles  receiving  their  innervaticm  from  three  sources, 
the  third,  fourth,  and  sixth  cranial  nerves,  are  veiy  frecpiently  involved 
singly  or  in  groups.  This  gives  rise  to  various  deviations  of  the  visual 
axes  of  the  eyes  or  loss  of  power  in  directing  them  conjointly  in  some 
given  direction,  with  resulting  indistinctness  of  vision  or  complete  double 
vision, — diplopia.  Rarely  a  monfjcular  diplopia  is  encountered  as  a 
pure  hysterical  symptom,  but  it  may  be  the  result  of  defective  curva- 
tures in  the  ocular  media,  as  in  corneal  deformities.  The  special 
examination  to  detcnnine  the  nuiscle  or  muscles  at  fault  in  these  sijuint 
conditions  will  be  taken  up  under  the  consideration  of  the  diseasc^s  of 
the  cranial  nerves  distributed  to  the  ocular  apparatus.  Great  and  un- 
warranted stress  has  been  put  by  some  enthusiasts  upon  a  condition  of 
a  hick  of  balance  among  the  extrinsic  nuiscles  of  th(»  eye,  named  hdero- 
plioria.  Of  iiuieh  greater  importance  are  errors  of  refraction  and  ac- 
conunodation  in  myopia,  hyperopia,  and  astigmatism.  They  are  attended 
by  conscious  or  unconscious  efforts  at  clear  vision,  constituting  a  condi- 
tion of  ei/e's(ratn  that  may  furnish  an  active  source  of  nerve  waste. 
Extreme  and  constant  deviations  from  the  normal  ccmtrol  of  the  extrinsic 
eye  muscles  can,  no  doubt,  act  in  the  same  way,  l)ut  slight  variations  in 
conditions  of  ill-h(»alth  are  commonlv  tlie  result  and  not  the  cause  of 
such  states.  As  the  general  state  fluctuates,  they  correspondingly  vary 
for  better  or  worse. 

Vision  can  be  readilv  testnl  bv  the  tvi)es  of  Jatm'r,  and  when  serioiLslv 
defective,  by  having  the  ])atient  count  lingers  held  in  a  good  light  against 
a  dark  background.  Astigmatic  error  is  roughly  and  (juickly  shown  by 
the  use  of  the  numerous  familiar  charts  for  the  ])urpose.  For  further 
details  reference  should  be  ha<l  to  systematic  works  on  the  eve. 

The  opltthahnosrojfr  is  one  of  the  most  important  instruments  in  the 
diagnosti(!  outfit  of  th(»  neurologist.  An  ability  to  readily  examine  the 
(XMilar  fundus  at  the;  Ix'dside  or  elsewhere  is  one  of  his  most  needful 
accomplislunents.  Familiarity  with  t\w.  U(U*mal  ophthalmoscopic  picture, 
su]>plemented  by  ex]>eriencc  in  recognizing  rnscHhtr  di>it^(rhanees,  choked 
disc,  and  (itrophjf  of  tlu*  oj)tic  nerve,  will  often  render  positive  a  host  of 
otherwise  obscure  indications. 

^  Chauffanl,  '^Vifh.  Gen.  de  Mi'd.."  Mar.,  n)()r». 
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The  riewil  fifbl  \^  the  area  over  which  objects  are  visible  while  the 
€_ve  IS  fixed.  In  health  its  limits  are  tolerably  uniform,  being  modified 
above  and  within  by  tlie  brow  and  nose.  In  tliis  field  colors  of  objects 
are  recognized  by  the  normal  eye  at  various  distances  and  in  a  certain 
ortler  from  the  Jixeti  point  npon  which  the  gaze  is  directed.  From 
without  inward  oome  white,  blue,  yellow,  orange,  nid,  green,  and  violet. 

The  form  of  the  test-object  is  perceived  before  its  color  is  apparent, 
as  is  shown  by  the  chart  (Fig.  :34). 


Forni  Add  ynataided. 


The  vi.sual  field  is  peculiarly  nnHlified  by  various  diseases.  In  pro- 
nounced hf/«ferl<f  wo  have  usually  a  concentric  unifumi  reduction  of  the 
field.  The  color-fiekls  may  be  rtnluced  almost  to  the  fixing-jKiint  or 
entirely  obliterated.  Even  more  cliaracteristic  is  a  rearrangement  of 
them  so  that  the  red  field  overla[)s  or  completely  surrounds  the  blue. 
The  relation  of  red  and  blue  is  therefore  to  be  remembered.  In  neurtut- 
iheitia  the  fields  are  frequently  much  reduce<I,  and  fatigue  conditions 
promptly  facrease  their  contraction.  In  well-marked  cases  the  efforts 
put  forth  by  the  patient  in  responding  to  the  tests  may  serve  to  greatly 
increase  the  reduction  of  tlie  fields  within  a  few  moments.  In  tobacco 
ami  alcohol  poiwning  and  other  toxic  conditions  the  fields  are  sometimes 
greatly  contracted  ami  present  blind  areiis,  or  ncolmiiofa.  Destructive 
diseases  f>ccurring  back  of  the  globe  may  cut  off  a  portion  of  the  field, 
producing  hmilopia,  wxilomala,  central  bltudneti',  concentric  UimlnenK,  or 
blindness  in  a  qnadrtinf  of  the  field,  as  the  fibers  or  centers  related  to 
the  given  area  are  involved. 

To  test  the  field  of  vision  a  jjerimeter  is  of  service,  and,  for  accurate 
examinations  and  records,  indis)>ensable.  Koughly  it  can  be  d<inc  by  platt- 
ing the  patient  op]K>site  a  fixed  |X)int  on  a  bare  black  or  dark  wall,  at  the 
distance  of  eight  inches.     With  one  e;vc  covered  he  is  onlcred  to  main- 
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tain  liis  paze  unswervingly  on  the  fixed  point  A  small  white  object 
preferably  al)out  a  centimeter  in  diameter,  is  brought  into  the  field  from 
the  periphery  along  various  lin(^  nidiating  from  the  fixed  point  and  the 
spot  marked  at  which  it  is  first  jwrceivcnl  by  the  ))atient.  By  joining  a 
series  of  such  points  the  outline  of  the  fi(»ld  is  constructed  and  the 
various  color  limitations  are  similarly  defined  by  noting  the  distances  at 
which  the  color  of  the  test-object  is  clearly  recognized.  Large  blind 
s|>ots  may  in  this  way  sometimes  be  detected,  the  test-object  l)eing 
carri(»d  across  the  field  to  the  fixing-point.  The  normal  blind  spot  cor- 
res[M)n(ling  to  the  optic  papilla  must  not  be  mistaken  for  a  symptom  of 
disease.  More  roughly  still  the  field  can  be  rapidly  teste<l  by  facing  the 
Iiatient  at  a  distance  of  about  two  feet  He  is  then  dirc^cted  to  l(K)k  you 
steadily  in  the  eye  ()j)jM)site  the  one  to  be  tested ;  that  is,  if  the  ])atient's 
left  eye  is  under  examination,  he  looks  at  the  examiner's  right  A  small 
object  is  brought  into  the  field  of  view  in  a  plane  midway  between  the 
])atient  and  physician,  and  the  distance  at  which  it  is  recognize<l  is  noted. 
At  the  same  time  the  examiner's  own  perception  furnishes  a  check 
and  measure  to  the  test. 

The  subjcKJts  of  Daitonlsmj  or  cohr-blhidness,  are  congenitally  deflective 
in  color  |KTceptions.  Some  have  complete  (ichronuitopma^  everything  to 
them  lK?ing  probably  of  a  neutral  tint ;  others  do  not  distinguish  some 
elementary  colors,  as  red  from  green  ;  and  others,  again,  fail  to  detect 
marked  shades  of  the  sjime  color.  This  defect  would  modify  tc\sts  of 
color-fiehls  accordingly. 

Hearing. — The  sense  of  hearing  is  most  often  nKxIified  by  hwal 
conditions  in  the  meatus  and  middle  ear.  Our  usual  problem  is  to  de- 
termine whether  the  nerve-apparatus  is  impainKl.  To  this  end  we  note 
at  what  distance  on  either  side  the  patient  «in  lunir  a  watch,  remember- 
ing that  in  advanceil  years  such  high-pi t^^luKl  sounds  are  not  heard  so  read- 
ilv  as  lower  tones,  like  those  of  the  voice.  If  the  watch  is  not  heard 
through  the  air,  the  ear  should  be  close<l  by  pressing  in  the  tragus  with 
the  finger  and  the  watch  brought  into  contact  with  the  nK)t  of  the 
zygoma,  the  mastoid  ])roc*ess,  the  parietiil  l)one,  or  the  teeth.  If  it  is 
now  h(uird,  the  diffiinilty  is  presumably  in  the  conductiim  apparatus,  and 
not  in  the  nerve.  This  can  be  confirmed  by  using  a  tuning-fi)rk  in 
Rinne's  test  Set  it  in  vibmtion  and  ])lace  the  handle  against  the 
mastoid  or  zygoma,  the  meatus  being  closed.  When  no  longer  heard, 
unstop  the  ear  and  hold  the  still  vibrating  fork  close  to  it.  The  nor- 
imil  ejir  will  detect  tones  through  the  air  that  do  not  reach  it  by  l)one- 
conduction,  but  if  there  l)e  obstruction  in  the  external  or  middle  ear,  the 
lK)ne-path  will  be  the  more  acute.  The  formula  is  B.  C.  >  A.  C.  or 
B.  C.=A.  C.  If  there  is  no  recognition  of  high  or  low  tones  by  bone- 
conduction,  the  nerve-apparatus  is  undoubtedly  disejuscHl,  or  if  with  hear- 
ing greatly  rwluced  A.  C  >  B.  V,  is  still  found,  the  probability  is  that 
the  nerve  is  diseased. 

Auditory  hyperedheHui  is  occasionally  encount(»red  in  acute  cerebral 
meningeal  conditions  and  in  hysteria.  Sincere  h(»ada('hes,  meningitis,  and 
many  cer(»bral  affections  are  marked  by  dyHacounia^ — sounds  producing 
discomfort, — which  may  or  may  not  be  attendcnl  by  real  auditory  hyper- 
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e:?thesia.  In  the  relaxation  of  the  tensor  tympani  muscle  attending  fitcial 
palsy  low  notes  are  heard  with  unusual  distinctness,  while  those  of  high 
pitch  may  not  be  so  clearly  perceived  as  in  health. 

Subjective  sounds,  varying  from  an  insignificant  tinnitus  to  pronounced 
and  formulated  auditory  hallucinations  or  loud  explosions  in  the  head, 
are  referred  to  with  great  frequency  by  nervous  invalids.  Their  starting- 
point  is  not  rarely  in  the  external  or  middle  ear.  Irritation  of  the  audi- 
tory centers  and  ner\'e,  however,  is  sometimes  the  cause. 

Involvement  of  the  labyrinth  or  of  its  ner\^es  is  marked  usually  by 
xrriigo^  and  in  extreme  cases  by  forced  movements  in  a  given  direction, 
which,  as  in  Mfei^re's  disease,  may  furnish  attacks  of  great  sudden- 
ness, throwing  the  patient  to  the  ground.  The  spa4X  sense  with  equili- 
bration is  disturbed. 

Finally,  in  no  case  of  obscure  brain  symptoms  should  the  possibility 
of  extension  of  infection  from  suppuration  in  the  middle  ear  and  mas- 
toid be  forgotten, — a  condition  that  specular  examination  and  local 
searching  should  reveal. 

Smell. — The  sense  of  smell  may  be  reduced  or  obliterated  in  one 
or  both  nostrils.  It  is  necessary  to  test  them  separately,  closing  firmly 
the  opposite  anterior  naris.  The  inspiratory  efforts  should  not  be  too 
\Tgorous,  as  thereby  the  test  odor  may  reach  both  nasal  spaces  through 
the  pharynx.  In  selecting  the  test-material,  pungent  odors  or  irritants, 
such  as  ammonia  or  tobacco-snuff,  should  not  be  employed.  In  hysteria 
anesthesia  of  the  mucosa  may  be  associated  with  absence  of  the  sense  of 
smell,  so  that  the  strongest  irritation  gives  rise  to  no  response ;  other- 
wi:?e,  when  the  olfactory  nerve  is  completely  destroyed,  stimulants  and 
irritants  have  their  usual  effect.  It  is  also  well  to  choose  an  odor 
with  which  the  patient  is  familiar,  and  to  recollect  that  people  vary 
greatly  in  keenness  of  scent.  The  sense  of  smell  is  greatly  impaired 
by  nasal  catarrhal  trouble,  and  is  often  practically  lost  during  a  severe 
cold  in  the  head.  D^eneration  of  the  fifth  nerve,  which  supplies 
common  sensation  to  the  nasal  mucous  membrane,  also  lessens  its 
acuteness. 

Occasionally  the  sense  of  smell  is  greatly  intensified.  Hallucinations 
of  smell  are  rare,  and  in  several  cases  have  been  found  to  de|)end  upon 
disease  in  the  temporosphenoidal  lobe. 

Taste. — Pure  taste  sensations  are  the  recognition  of  bitter,  sweet, 
sour,  and  salt.  When  a  taste  is  associated  with  an  odor,  we  speak  of  a 
yforor,  and  it  requires  the  participation  of  the  olfactory  nerve,  usually 
stimulated  by  way  of  the  posterior  nares.  Flavors,  in  consequence,  are 
lost  with  the  loss  of  smell,  and  not  with  the  loss  of  taste.  The  margin 
and  tip  of  the  tongue  are  more  sensitive  to  sours  and  salts,  while  the 
base  and  pharyngeal  pillars  best  recognize  bitter  and  sweet.  The  en- 
tire giistatorj'  area,  which  includes  the  dorsum  of  the  epiglottis  and  even 
a  portion  of  the  rima  glottidis,  as  well  as  much  of  the  phar\'ngeal  wall, 
distinguishes  all  tastes  more  or  less  readily. 

For  the  purpose  of  testing  taste,  solutions  of  sugar,  quinin,  citric  acid, 
and  salt,  or  the  powdered  substances,  answer.  The  tongue  should  be 
protruded  and  the  test-substance  applied  to  a  small  area.    Some  moments 
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are  usually  required  before  the  taste  is  perceived.  The  galvanic  electric 
current  furnishes  a  simple  and  reliable  agent  Two  probe-pointed 
metallic  electrodes  a  few  millimeters  apart  are  placed  on  the  portion  of 
the  tongue  to  be  tested,  and  a  non-painful  current  from  one  or  two  cells, 
of  a  few  millianijieres'  vohime,  is  used.     A  metallic  taste  is  elicited. 

Taste  is  lost  from  the  tip  of  the  tongue  in  lesions  of  the  facial  nerve 
involving  the  chorda  tympani,  and  from  the  rest  of  the  gustatory  area  in 
lesions  of  the  fifth  nerve  involving  its  lower  division  close  to  Gasser's 
ganglion.  Heniiplegic  states  rarely  show  a  one-sided  loss  of  taste,  while 
the  hemianesthesia  of  hysteria,  when  pronounceil,  is  usually  marked  by 
ageusia  on  the  same  side. 

Perversions  of  taste — parageusia — and  increased  sensitiveness — 
hypergeusia — ^are  sometimes  encountereil  in  neurotics  and  hysterics. 
Subjective  taste  sensations  are  also  rare,  but  may  furnish  the  aura  of  an 
epileptic  attack  or  l>e  de[)endent  ujH)n  local  irritation  of  the  trunks  of  the 
nerves  of  taste,  as  in  ear  disease  affecting  the  chorda  and  facial  ner\'e. 


CHAPTER  VIII. 

SPEECH. 

There  are  as  many  kinds  of  speech  as  there  are  avenues  to  con- 
sciousness and  routes  therefrom.  We  have  sj)oken  language,  written 
and  printed  speech,  gestures  and  emotional  attitudes  that  portray  ideas 
and  serve  as  media  for  the  communication  of  ideas.  Consequently, 
speech  may  be  modified  by  disease  in  innumerable  ways  as  the  successive 
levels  of  the  nervous  system  are  invaded,  and  every  variety  of  speech 
may  be  disturbcnl  either  in  its  perceptive  or  emissive  channel. 

The  emission  of  vocal  speech  requires  mechanically  the  coordinate 
ac(io7i  of  the  mouth  parts,  the  larynx,  and  the  chest-muscles  of  respira- 
tion. Malformations  of  the  nose,  throat,  mouth,  and  larynx  are  attended 
with  difficulty  in  shaping  the  resonant  chamber  for  the  precise  modifica- 
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tions  of  vcx»l  sounds  in  the  production  of  spoken  language.  Cleft-palate, 
clo!^  nasal  spaces,  and  ticd-tongue  are  not  uncommon  conditions  of  this 
\-ariety.  They  cause  difficulty  mainly  in  the  pronunciation  of  the  con- 
sonant sounds.  If  we  are  familiar  with  the  physiology  and  mechanism 
of  consonant  production,  we  have  the  key  to  diagnosis. 

For  this  purpose  the  preceding  chart,  slightly  modified  from 
Wyllie,*  is  of  great  importance.  He  divides  consonants  into  voice- 
less ai*d  vocal,  as  their  pronunciation  is  or  is  not  devoid  of  lar}'ngeal 
sound.  By  having  the  patient  pronounce  these  letters,  or  phrases  con- 
taining them,  the  seat  of  the  difficulty  is  at  once  recc^ized.  For  in- 
stance, in  the  palatal  palsy  of  diphtheria  the  posterior  linguopalatals  and 
the  nasal  resonants,  especially  Ng,  which  depend  on  the  separation  of  the 
nasal  spaces  from  the  pharynx  by  the  soft  palate,  are  slurred  or  lost. 

Stammering,  or  stuttering,  is  a  speech  defect  attended  by  difficulty 
in  attacking  properly  the  enunciation  of  words  beginning  with  certain 
consonants.  These  consonants  are  reiterated  with  more  or  less  spasmodic 
respirator}'  effort,  and  finally  the  word  either  drops  out  or  is  explo- 
sively spoken.  There  is  always  more  or  less  incoordination  in  the 
needed  muscular  combinations. 

Speech  in  idiots  and  mfants  often  consists  of  the  iteration  of  a  sylla- 
ble or  single  sound  {lolling)  or  the  repetition  of  the  final  word  or  phrase 
overheard  by  them,  without  reference  to  its  meaning, — echolalia.  In  mul- 
tiple sclerosis  the  speech  becomes  deliberate  and  each  syllable  is  pro- 
nounced with  thexlistinctness  of  scanning.  In  general  paresis  the  words 
are  junibled.  The  patient  catches  in  the  middle  of  words,  repeats  sylla- 
bles, slurs  sounds,  and  omits  terminals  or  ev^en  important  words.  This 
is  called  syllable  stumbling.  In  hereditary  ataxia  the  speech  shows  the 
incoordinate  control  of  the  musculature  of  vocalization  and  is  usually 
slow,  monotonous,  and  unmodulated.  In  cerebral  palsies  with  athetosis 
speech  may  be  characteristically  modified  by  the  spasmodic  actions  of 
the  muscles  of  the  tongue,  throat,  and  chest.  It  is  explosive,  sputtering, 
now  slow,  now  fast,  and  the  tone  qualities  are  uncontrolled.  In  hysteria 
persistent  aphonia  is  a  frequent  symptom,  a  whispering  voice  only  re- 
maining. Complete  mutism  may  also  develop  slowly  or  suddenly  in  this 
malady,  but  voice  sounds,  as  in  coughing  or  sneezing,  usually  remain  to 
show  the  neurotic  character  of  the  disturbance.  In  progressive  bulbar 
palsy  the  paralysis  of  the  tongue  is  early  marked  by  indistinctness  of 
speech  and  a  loss  of  the  lingual  consonant  sounds.  If  the  lips  are 
weakened,  the  labials  can  not  be  produced,  and,  finally,  through  paralysis 
of  the  tongue  and  larynx,  vocal  speech  is  reduced  to  inarticulate  noises. 

In  diseases  marked  by  tremor,  as  in  alcoholism j  Crravetf  disease,  and 
paralysis  agitans,  the  voice  is  also  tremulous.  Depression,  excitement, 
and  the  emotions  generally  are  manifest  in  the  timbre  and  modulation  of 
the  voice.  The  deaf  are  inclined  to  speak  in  a  monotonous,  high,  or 
more  oflen  low,  tone  that  is  quite  peculiar  to  them. 

Aphasia. — ^Organic  disease  of  the  brain,  throwing  out  of  operation 
the  various  cortical  centei"s  related  to  speech  or  breaking  up  their  con- 
necting channels,  produces  peculiarly  interesting  phenomena  that  require 

1  '' Disorders  of  Speech,"  Edinburgh,  1894. 
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very  careful  examination.  Any  of  the  qualities  or  varieties  of  si)eeeh 
may  be  affected,  or  almost  any  combination  of  defects  may  be  present  in 
a  given  case.  Practically  we  have  to  investigate  both  spoken  and  written 
sjKjech  and  to  determine  first  how  they  are  received  and  apprehended, 
and,  second,  how  c^onceivwl  and  expresstnl.  In  other  words,  we  try  to 
determine  whether  the  difficulty  lies  in  the  entrance-channel  or  the 
receptive  center  on  the  one  hand,  or  in  the  formulating  center  and  the 
emissive  mute  on  the  other. 

Take,  first,  the  recej[>tlon  of  y^oken  speech.  Is  the  hearing  good,  tested 
by  watch,  tuning-fork,  voice,  and  various  sounds?  I^  so,  does  the 
patient  understand  the  words  used  ;  or  is  he  icord-dmf- — that  is,  while 
hearing  words  docs  he  fail  to  appreciate  their  meaning  ?  Test  this  by 
directing  him  to  execute  certain  movements — to  shut  his  eyes,  clap  his 
hands,  etc. 

Second,  how  does  he  produce  spoken  speech  f  Is  it  reduced  to  a 
single  expletive  or  phrase,  or  is  he  completely  dumb?  Does  he  forget 
names  of  common  objects  (amnesia  rerWw),  stammer,  slur,  stumble,  or 
reiterate?  Does  he  mist^all  objects  with  which  he  is  familiar  (paraphra-- 
sia)y  and  is  he  aware  of  his  mistakes?  Is  his  sp(.»i»ch  a  jargon  of  mean- 
ingless sounds  or  wonls  strung  together  like  beads  ?  If  dumb,  can  he 
write  his  answers?  and  if  he  (sui  not  write,  can  he  indicate  with  his 
fingers  the  numljer  of  sylhil)les  in  the  names  of  objects  pointed  out  to 
him  ?  Finally,  can  he  repeat  or  echo  what  is  said  to  him,  or  is  he 
inclined  to  echo  his  own  words  or  expressions?  does  he  understand 
his  repeated  words? 

Written  Speech, — If  vision  is  gcxKl,  does  the  patient  understand 
written  or  printed  questions?  This  can  best  l)e  determined  by  writing 
simple  commands,  as,  stand  up !  sit  down  !  giv(»  me  your  hand  !  and 
not  by  questions  that  can  be  answered  by  a  nod.  Proj>er  res{K)nses 
show  comprehension.  If  the  written  (piestions  or  commands  are  only 
pjirtially  understo(Kl,  we  must  attempt,  by  repeated  tests,  to  decipher  the 
limitations  of  his  alexia.  Secondly,  <1(h^s  he  write?  If  agraphia  is  not 
j)resent,  does  he  use  wrong  noups  (paraf/rajthia),  repeat  letters  or  words, 
or  make  serious  omissions?  Can  he  write  from  dictation  and  from 
copy,  and  does  he  then  understand  what  he  thus  writes? 

When  otlier  speech  avenues  of  the  mind  are  blockwl  or  only  partly 
obstnieted,  tlie  recognition  of  f/e-stnres^  their  use  and  rejx*tition,  should 
be  noted.  Some  ])ati(»nts  do  not  recognize  g(»stures  (aminiia)fOr  employ 
wronir  gestures  in  attem])ting  to  explain  themselves  (paramimia). 

To  some  j^atients  objects  liav(^  lost  their  meaning,  so  that  familiar 
things  and  intimate  friends  are  ^►t  recognized, — a  condition  called  mind- 
h/indn&Hfi.  The  sense  <)f  touch  (.v/<rro////o.v/.v)  may  still  furnish  informa- 
tion to  the  mind  that  has  lost  its  recogniticm  of  visual  impressions,  so 
that  a  piece  of  money  or  familiar  object  unr(H:'ognized  l)y  sight  may 
be  correctly  named  when  placed  in  tin*  hand,  though  this  faculty  is 
also  commonly  defective  when  there  is  mind-blindness. 

The  handwriting,  especially  with  the  ]>en,  in  many  cases  furnishes 
diagnostic  evidence  of  great  value,  as  well  as  a  means  of  studying  the 
progress  of  the  disease.      A  hand-magnifier  will  often  bring  out  peculi- 
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arities  that  are  .not  readily  seen  by  unaided  vision,  and  for  the  same 
purpose  photographic  enlargement  may  he  used.  When  abnormalities 
are  slight  or  only  suspected,  a  specimen  from  something  written  several 
months  or  years  previously  will  ser\'e  as  a  proper  basis  for  comparison. 
Appropriate  allowances  for  youthful  growth  or  the  decrepitude  of  age 
must  be  made.  The  education,  habitude  of  writing,  and  physical  con- 
dition at  the  time  are  also  to  be  considered.  As  a  rule,  in  health  the 
down  strokes  are  made  with  more  strength,  precision,  and  rapiditj'  than 
the  other  written  lines.  If  they  show  inequalities,  tremor,  waves,  or 
marked  angularities,  the  significance  is  greater  than  the  appearance  of 
these  anomalies  in  the  upward  lines  or  connecting  curves.  The  signing 
of  the  patient's  name,  for  those  who  write  it  frequently,  becomes  quite 
automatic,  and  often  fails  to  fairlv  show  the  character  of  the  disturb- 
ance.  It  is  well  to  dictate  some  ordinary  sentence,  to  have  the  j>atient 
copy  a  paragraph  from  a  newspajwr,  or  write  a  little  account  of  his  ill- 
ness. Many  times  it  is  only  after  writing  a  few  minutes  that  the  diffi- 
culty manifests  itself.  This  is  particularly  true  in  writers'  cramp.  In 
general  paresis  the  first  of  a  letter  page  may  be  well,  firmly,  and  co- 
herently written,  the  latter  part  showing  tremor,  inequalities,  omitted 
words,  and  incoherence.  Blots,  spatters,  and  wavering  lines  demonstrate 
the  ataxia  of  the  patient.  The  aphasic  shows  his  cerebral  lacunae  by 
using  wrong  words,  by  writing  jargon,  and  by  the  repetition  of  letters, 
syllables,  and  words  or  phrases  when  not  intended. 

Mirror-writing  is  a  variety  in  which  the  letters  are  forme<l  back- 
ward, like  printers'  type,  and  appear  properly  when  viewed  in  a  re- 
flecting surface.  Left-handed  children  often  write  thus  naturally,  and 
it  has  been  noticed  in  hysterics  aiul  degenerates.  Hare  cases  of  mirror- 
Hj>eech  have  been  recorded,  in  which  words  were  inverted  by  syllables  or 
literally. 

Varieties  of  handwriting  are  given  in  the  description  of  the  various 
diseases  which  present  such  })eculiarities. 


Finally,  photography  furnishes  a  most  valuable  adjunct  to  case-taking 
when  any  peculiarity  of  conformation,  attitude,  gait,  or  facial  expression 
is  observed.  Serial  photographs  vividly  present  the  course  of  the  dis- 
ease. The  use  of  a  case-hooky  properly  prej)ared,  is  of  the  utmost  value 
to  systematize  the  examination  and  secure  a  full  but  concise  record. 
The  form  given  on  page  70  may  serve  as  an  outline,  requiring  to  be 
pro|H'rly  spaced  for  actual  use. 
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Form  fob  NsuROixxaicAL  Case-book  Page. 

Name Natiaiialtti/ Date 

Residence Age Civil  Condition Children 

Occupation Heredity 

HeuHh  Hiiftory  


Injuries  

Habits 

Present  Ilhiess 


Alimentary  System 
Circulatory  System 
Respiratory  System 
Tegumentary  System 
Oenito-urinary  System 
Pulse  Temperature 

General  Appearance 
Attitude 
Gait 

Motor  Condition 


PRESENT  CONDITION 

Eyes 


Sphincters 

Sensory  Conditions 

Subjevtim 

Objective 

Muscular 

Delayed 

Thermic 

Diminished 

Intensified 

Pain 


Ekctric  Conditions 


Trophic  Conditions 


Diacfnosis 
Treatnunt 


Weight 


Lids 

Pupils 

Movements 

Vision 

Field 

Fundus 

Ears 

Dff minifies 
Hearing 

Sense  of  SnwU 

Mouth 

Lips 

Tongue 

Palate 

A  rticulation 

Voice 

Aphasia 

Deglutition 

Tattle 

Brain 

Memory 

Logical  Powers 

Emotions 

Cowiciousness 

Vertigo 

Sleep 


Spinal  Cord 

Superior  Reflexes 
Deep  Reflexes 
Co()rdination 
Spinal  Column 
Handwriting 


PAET  II. 

DISEASES  OF  THE  CEREBRAL  MENINGES  AND 

CRANIAL  NERVES. 


CHAPTER  I. 


THE  CEREBRAL  MENINGES-PACHYMENINGmS  AND 

PIAL  HEMORRHAGE. 

Anatomical  Considerations. — ^The  coverings  of  the  brain  are 
admirably  suited  to  protect  it  from  injurj'  and  infection.  Guarded  ex- 
ternally by  the  skull  and  the  scalp-pad,  it  is  intimately  enveloped  by  the 
dense,  fibrous  dura  mater  in  a  practically  sealed  sac.  The  usual  anatom- 
ical descriptions  of  the  cerebral  meninges  are  misleading.  Ordinarily 
threi'  distinct  membranes  are  named  and  described,  when  in  reality  there 
are  but  two.  Lining  the  skull  we  have  the  dura  mater,  ser\'ing  as  an 
internal  [>eriosteum  for  the  cranial  bones  and  furnishing  in  jjart  their 
vascular  supply.  It  is  entirely  free  from  the  brain,  but  gives  off  sheaths 
to  the  cranial  nerves  and  the  large  vessels  at  their  exit  from  the  skull, 
and  supplies  venous  channels  or  sinuses  for  the  return  circulation  of  the 
en(v[>halon.  The  dural  fold  between  the  cerebral  hemispheres  and  the 
tentorium  cerebelli  afford  support  and  protection. 

In  normal  conditions  the  brain  fills  the  cranial  cavity  fully,  and  its 
soft  covering  membrane  is  everywhere  in  contact  with  the  inner  surface 
of  the  dura.  The  interval  which  separates  them  is  called  the  mibdural 
ftpace.  No  actual  space,  however,  exists,  the  two  membranes  being 
sm<x>thly  applied  to  each  other  and  only  separated  by  disease  or  mechan- 
ical means. 

Closely  investing  the  brain  is  the  pia  mater,  made  up  of  two  layers 
or  membranes  ver\'  loosely  attached  by  delicate  meshes  of  fibrous  tissue. 
The  outer  can  be  easily  stripped  from  the  under  layer,  and  constitutes 
what  is  usually  described  as  the  arachnoid.  The  alleged  double  layers 
and  spaces  of  the  so-called  arachnoid  can  not  be  demonstrated  and  do 
not  exist.  This  outer  pial  layer  we  may  call  the  araehnopia.  Between 
it  and  the  under  layer,  or  visceral  pia,  is  a  varj'ing  space,  the  pial  spare, 
filled  with  a  delicate,  open,  reticular  network  of  fibrous  tissue  containing 
cerebrospinal  fluid  or  lymph.  It  is  an  enormous  lymph-space.  At  the 
fcyral  grooves  the  visceral  pia  dips  to  the  bottom  of  the  sulci.  It 
eve rv where    closely   adheres    to    the   brain-cortex,   which    it    follows 
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through  the  transverse  fissure  into  the  ventricular  chambfins, furnishing  the 
velum  interj>ositmn  and  bearing  the  choroid  plexuses.  The  arachnopia 
bridges  over  the  sulci.  This  arrangement  at  the  great  fissures  and  at 
the  base  of  the  bniin  in  the  intervals  between  the  cerebrum,  (;erebellum, 
and  medulla  forms  lymph-reservoirs,  which  are  continuous  with  the  pinl 
s[)aces  of  the  spinal  eord  through  the  foramen  magnum.  Delicate  proc- 
esses of  the  pia  also  accompany  the  cranbl  nerves  and  vessels  from  the 
skull,  and  are  continuous  with  the  extracranial  lymph-channels. 

Between  the  pial  layers  the  cerebral  vessels  ramify.     As  they  pene- 


trate the  cortex   both    arteries  and   veins  are   accompanied   by  deli- 
cate sheaths  nf  the  visceral  pin,  which  form  the  perivascular  lymph- 
liilal  cells  of  the  cortex 


spaces  of  th 
an-  eneai)sukil  li 
and  are  thus  noi 
coi'tical  element: 
which  tlicy  hav 
pushes  up  the  P 
n(".ir  the 
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Some  of  the 


:it  pyntmiila 
diverticula  i'njiii  these  perivusi-idar  lymph-ehaunels, 
isliL-d.  In  a  manner,  theivfnrc,  these  most  important 
may  Ik-  considered  as  ajuwnduges  of  the  pia,  with 
snili  intimate  anatomical  relations.  The  pia  also 
eeiiionian  Imdics  into  the  vascular  area  of  the  dura 
iins  sinuses  al  the  verti-x.  These  lioflies  are  supjMMjed  tO 
(Uillet  for  the  mcnin<:eal  lymph. 
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The  brain  is  constantly  changing  in  bulk  through  variations  in  vascu- 
larity due  to  mental  or  physical  activity.  This  would  be  impossible 
were  it  not  for  the  ready  displacement  of  the  cerebral  fluid.  Losses  of 
brain-substance  by  atrophy  or  otherwise  are  mechanically  compensated 
in  bulk  by  an  increase  in  the  pial  fluid  and  the  hydrostatic  balance  is 
preserN'ctl.  The  wide  ramifications  of  the  pial  structure  through  the 
sul>stance  of  the  brain,  its  lymphatic  prolongations,  and  its  ventricular 
relations  make  plain  many  of  the  symptoms  of  meningitis  and  account 
for  the  serious  sequels  of  the  disease. 


INFLAMMATION  OF  THE  DURA  MATER— PACHYMENINGmS. 

The  dura  mater,  though  a  tough,  resisting,  fibrous  structure,  is  subject 
to  inflammatory  invasion.  As  the  outer  or  inner  surface  is  aflected,  we 
si)eak  of  pachymeningitis  eaienia  and  pachymeningitiH  interna. 

Pachymeningitis  externa  is  not  a  clinical  unit.  When  the  outer 
surface  of  the  dura  l)ecomes  inflamed,  it  is  always  a  secondary  condition, 
the  result  of  the  extension  to  it  of  infection  from  adjoining  structures. 
Fractures  of  the  cninium  attended  by  sepsis,  osteitis,  necrosis,  and  new 
growths  in  the  cranial  lx)nes  may  be  its  starting-point.  Suppuration 
of  the  middle  ear  sometimes  propagates  inflammation  to  the  dural  cov- 
ering of  the  temporal  bone.  A  cranial  gumma  may  incite  it.  Usually 
it  is  limited  in  extent.  Very  rarely  considerable  accumulations  of 
purulent  material  between  the  dura  and  the  skull  may  strip  the  mem- 
brane from  the  l)one  and  occasion  cerebral  disturbance  by  localized 
pressure. 

When  inflamed  the  dura  becomes  thickened  and  strong  adhesions  to 
thr  inner  surface  of  the  cmnial  bones  are  formed.  The  danger  consists 
in  a  rt^ulting  sinus-thrombosis  or  in  septicemia.  The  treatment  is  that 
of  the  surgical  condition  of  which  the  pachymeningitis  is  the  sequel. 

Pachymeningitis  interna,  pachipneningitia  hcrmoi^hagicaj  or  hema- 
toma of  the  dura  mater,  is  a  chronic  inflammation  of  the  inner  surface 
of  the  dura  mater  marked  by  one  or  more  hemorrhagic  membranous 
la  vers. 

Etiology. — The  arterial  changes  resulting  from  alcoholism  are  fre- 
quently the  cause  of  this  condition.  In  undoubted  instances  the 
congestion  following  alcoholic  abuse  has  determined  the  vascuhir 
nipture  that  furnishes  the  laminated  membranes.  In  dements,  and 
especially  in  paretic  dements,  it  is  a  common  post-mortem  finding,  In- 
fei*tious  maladies,  the  exanthemata,  erysipelas,  and  cachectic  states, 
especially  those  marke<l  by  purpuric  conditions,  as  scur\'v,  sometimes 
lead  to  it.  It  is  more  frequent  among  men  than  among  women,  and 
appears,  as  a  nile,  early  or  late  in  life. 

Pathologrical  Anatomy. — Internal  pachymeningitis  is  essentially 
characterized  by  the  thickening  of  the  dura  and  the  deposition  inter- 
nally of  laminated  new  membranes  of  hemorrhagic  origin.  ^  Rasweden- 
kow^  insists  that  the  fii^t  change  is  prolifemtion  of  the  epithelial  layer 

*  Meyer,  "Path.  Report,  111.  Eastern  Ho8p.  for  Iiiaaue,"  Ifim. 

*  ''  Ziegler's  Beitrag.,"  Bd.  xxvii. 
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followed  hy  fibrinous  exudation  and  the  formation  of  thin'WaHed  capil- 
laries and  that  the  i)rimnn-  condition  is  a  toxemia.  Barmtt  '  thinks  that 
intravascular  separation  of  fibrin  is  a  constant  initial  feature  fallowed  by 
the  other  changes  and  finds  such  resulting  membranes  free  from  bacteria. 
These  layers  vtir>'  in  number  from  two  or  three  to  as  many  as  twenty,  and 
in  consistency  fntni  that  of  freshly  extravasatcd  bUw>d  to  tough,  well- 
organized,  leathery  membmiie!^.  They  present,  according  to  their  age, 
the  o<ilt)rs  of  bIo(Hl  under  similar  circimistances  elsewhere.  The  new 
ones  arc  bright  rcti,  the  older  ones  yellow.  They  are  only  slightly  adhe- 
rent to  the  dura  and  tc»  one  another  by  fibrous  connections,  and  are  quite 
vascular  when  of  some  age.  Their  blotid-vcssels  are  delicate,  poorly 
devclo|x-d,  and  rettdily  dt^'iicrate,  thus  furnishing  new  hemorrliag(>s, 
which  st'|>arjite  the  older  layers  or  form  new  ones  ou  the  cerebral  sur- 

face.     Adhesions  to  the  arachno- 

pia  are  practically  wanting.  The 
cercbml  convolutions  are  flat- 
tened if  the  stratified  new  forma- 
tion attains  considerable  pro[)or- 
tions,  and  the  cranial  bones  may 
also  present  pressure  atrophy. 
In  children  the  ossification  of 
sutuRs  :uid  fontanels  is  retarded. 
Tills  form  of  <lural  disease  is 
usually  found  at  the  vertex,  in 
tiie  distribution  of  the  middle 
meningeal  arterie."  over  the  motor 
zone,  but  <K-casionallv  the  basal 
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SymptomB. — The  symirtoms 
of  the  early  stage  liefore  hemor- 
liagcs  have  occurred,  and  when 
the  pnMDCss  is  purely  inflamma- 
*i^'iiilnTi'i«rlI'ri5^u(i'ni«ii'i") ,"''  '"*  "^'"  "''^  "'  t*'0''  ""^  ^'*''7''  vaguc.  In  many 
cases  no  suspicion  of  the  disease 
lias  l>een  raised  during  life.  The  first  recognizable  symptoms  attend 
the  fonu.ition  of  a  hematoma  large  enough  to  produce  cerebral  indica- 
tions. Tliese  consist  of  palii  in  the  heail,  intellectual  troubles,  loss  of 
memory,  awkirardness  in  nuiscular  movements,  insomnia,  vertigo, 
niivly  vomiting,  limited  ()r  Jaeksnnian  convulsions, apoplectiform  attacks, 
rigidities  nml  monoplegias  |»resenting  remissions.  Tlie  temperature  is 
fickle  and  imiiistnielive.  During  the  convulsive  attacks  it  attains  a 
high  degnv,  but  In  the  intervals  niav  be  subnimnal,  normal,  or  sliglitlv 
elevat.-<l. 

Course. — As  the  early  symptoms  esejijw  ivcoguition,  the  duration 
of  the  disease  is  indeterniiiiatc.  It  nsiially  runs  a  protracted  course, 
and  may  in  raiT  instances  terminate  In  recovery,  with  resorption  of  most 
of  the  new  tissue.  As  it  is  practically  an  i'\|ii-ession  of  a  serious  or 
hopeless  underlying  eon<Iitioti,  the  nnlinary  end  is  death.  This  may 
'  "Braiu,"  1902. 
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follow  an  apt)plectifomi  seizure  or  a  comatose  condition,  but  usually  is 
preceded  at  intervals  by  a  number  of  such  attacks,  each  of  which  leaves 
a  certain  trace  behind  it  in  the  form  of  added  mental  or  motor  dis- 
abilit}'. 

Diaernosis. — The  diagnosis  is  difficult.  In  drunkards,  dements, 
and  cachectic  children  the  appearance  of  the  cerebral  symptoms  men- 
tioned should  call  the  disease  to  mind.  A  history  of  preceding  apoplec- 
tiform attacks,  with  practically  complete  remissions,  would  strengthen 
the  suspicion.  The  thickened  membranes  form  anatomically  a  subdural 
tumor,  and  at  times  present  all  the  symptoms  of  a  new  growth  in  that 
locality.  The  nocturnal  cephalalgia  of  syjAilitic  meningeal  involvement 
and  other  luetic  features  will  usually  differentiate  that  disease.  The 
distinction  from  tubercular  meningitis  in  children  rests  upon  the  absence 
of  constipation,  abdominal  retraction,  severe  headache,  rigidity  of  the 
neck,  ami  intense  respiratory  and  circulatory  troubles.  In  adults,  cere- 
bral ajjoplexy  usually  is  of  more  rapid  onset,  but  cerebral  thrombotic 
softening  often  presents  a  parallel  symptom  group. 

Treatment  consists  of  measures  to  relieve  the  basic  condition.  Alco- 
holic addiction,  infectious  diseases,  and  the  cachexise  having  received 
appropriate  attention,  the  various  cerebral  indications  are  met  as  they 
arise.  Quiet,  the  ice-cap,  elevation  of  the  head,  antispasmodics,  cathar- 
tics, sinapisms,  hot  foot-baths,  and  other  means  to  decongest  the  cerebral 
circulation  will  be  of  service  during  the  convulsive  attacks.  Ergot 
should  not  be  advised,  as  the  bleeding  vessels,  devoid  of  muscular 
layers,  would  be  placed  at  a  still  further  disadvantage  by  the  increased 
arterial  tension.  Monro  and  Ballard,  of  Boston,  have  reported  a  number 
of  cases  in  adult  alcoholics  successfully  treateil  by  tre])hining  and  the 
evacuation  of  the  clots.  When  the  diagnosis  can  be  made,  such  pro- 
ci^lure  is  urgently  indicated. 

PIAL  HEMORRHAGE. 

Pial  hemorrhage,  or  meningeal  hemorrhagej  takes  place  either 
outside  of  the  arachnopia,  on  the  inner  surface  of  the  dura,  or  within 
the  meshes  of  the  pia,  or  in  both  locations  at  once.  The  eairapial 
variety  of  meningeal  hemorrhage  may  be  found  at  all  ages,  but  is  most 
common  in  the  neic-bom.  In  about  one-half  of  the  cases  still-bom 
children  present  this  accident,  apparently  due  to  protracted  labor,  some- 
times to  instnmiental  delivery,  and  even  to  precipitate  birth.  In  one- 
third  of  the  cases  of  asphyxiated  new-born,  Cruveilhier  claims  that 
subdural  hemorrhage  is  tne  main  difficulty.  The  clots  are  commonly 
found  over  the  convexity,  and  are,  in  surviving  cases,  a  pregnant  source 
of  idi(x;y  and  cerebral  palsy. 

Later  in  life  pial  hemorrhage  is  usually  produced  only  by  extreme 
violence  to  the  skull,  as  in  concussing  injuries  or  fractures.  The  hem- 
orrhage may  come  from  a  dural  sinus  or  from  the  meningeal  arteries. 
It  practically  requires  a  fracture  with  displacement  or  a  j)eiietrating 
wound  to  cause  sinus  bleeding.  The  location  of  the  middle  meningeal 
arterj'  in  a  bony  channel  at  the  anterior  inferior  angle  of  the  parietal 
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bone,  a  frequent  seat  of  fractures  and  direct  violence,  renders  it  particu- 
larly liable  to  injury.  In  many  cases  the  hemorrhage  from  the  meningeal 
vessels  takers  place  at  the  contre  coup  point.  Certain  debilitating  and 
infectious  conditions  predisjwse  to  and  may  rarely  cause  sulxlural  hem- 
orrhage ;  for  instance,  hemophilia,  purpura,  small-pox,  scarlatina, 
typhus,  typhoid,  and  acute  rheumatism.  It  is  found  in  chronic  alco- 
holism, especially  after  a  debauch.  A  ruptured  meningeal  aneurysm 
may  flood  the  sul)dural  space. 

The  onset  is  acute  and  marked  by  a|X)plectic  seizure  and  rapidly 
developing  unconsciousness.  In  traumatic  cases  the  patient  not  seldom 
rallies  more  or  less  from  the  first  bewilderment  of  the  concussion,  and 
after  a  variable  interval  of  miiuites,  or  even  hours,  sinks  into  uncon- 
sciousness. The  cortical  irritation  is  manifest  in  one-sided  or  more  cir- 
cumscribed and  repeateil  convulsions,  rigidities,  and  tremors.  The 
pupils  dilate  unevenly,  the  coma  becomes  profound,  the  pressure  indi- 
cations intensifieil,  and  the  jwtient  usually  dies  in  from  twenty-four  to 
seventy-two  hours,  unless  relieved  by  o])enition. 

Intrapial  heniorrfuif/e  takes  place  within  the  i>ial  spaces,  or  strips  the 
pia  from  the  cerebral  cortex.  It  is  the  usual  m(»ningeid  hemorrliage  of 
adult  life,  and  its  (*ommon  location  is  toward  or  in  the  basal  region. 

The  extnivasated  blocnl  may  widely  infiltrate  the  pial  spaces  or 
merely  form  diffuse  ecchymotic  disc*x>lorations.  In  large  quantities  it 
may  force  itself  into  the  ventricles  thn>ugh  the  transverse  fissure,  and 
even  travel  down  into  the  pial  spaces  of  the  cord.  Usually  it  forms  a 
thin  covering  over  the  surface  of  the  convolutions,  dipping  into  and  fill- 
ing the  intervening  sulci.  Under  the  hemorrhage  the  surface  of  the 
C()rt(»x  often  *ap|K»ars  softened  and  lacerated.  Ordinarily  the  blcwxl  is  of 
arterial  origin  ;  rarely  it  comes  from  veins  and  very  exceptionally  fmm 
a  ruptured  sinus.  Except  in  traumatic  cases,  disease  of  the  vessels, 
such  as  aneurysm,  miliary  aneurysm,  selen)sis,  atheroma,  fatty  d(»gt»nera- 
ticm,  or  acute  infectious  softening  of  their  walls,  furnishes  the  essential 
element  of  (causation.  It  follows  that  periarteritis  and  endarteritis  are 
the  initial  steps  in  the  process  that  eventuat<*s  in  hemorrhage.  The  de- 
velopment of  these  conditions  is  taken  uj)  more  at  length  under  the 
diseases  of  cerebral  arteries  in  Part  I II,  to  which  the  reader  is  referred. 

The  onset  of  this  form  of  meningeal  luMuorrhage  is  also  acut(»  and 
apoplectic,  with  a  rjipid  down  wan!  tendency  toward  death.  There 
nuiy  be  partial  tem|K)rarv  restoration  to  consciousness,  but  the  patient 
]>resents  indications  of  great  shock  and  f(»ebleness.  A  recurrence  of 
a]>ople(^tic  symptoms  is  usually  quickly  followed  by  d(»ath.  Previous  in- 
dicaticms  of  localized  disease,  such  as  aneurvsm  of  the  basilar  or  other 
large  vessel  of  the  base,  may  havc^  been  present  in  the  form  of  cranial- 
nerve  palsies  with  the  usual  features  of  endocranial  tumors.  The  apo- 
plectic seizure  is  usually  less  sudden  and  violent  than  in  cerebral  hem- 
orrhjige  of  the  ordinary  capsular  variety,  and  often  rather  gnidually 
dev(»lo])S  the  full  apoplectic  statcj  and  ]>rofoun(l  coma.  Hemi])Iegia  and 
c(mjugate  deviation  of  the  head  and  eyes  have  be(»n  noted  in  rare  cases, 
but  their  absence  is  the  rule,  and  aids  in  diiferentiating  this  condition 
from    cerebral    hemorrhage.      Epileptiform    and    tetanic    features    are 
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iKrasionally  present  and  imply  cortical  irritation.  The  pulse  may  be 
slow  and  respiratory  diflBculty  present.  At  first  the  rectal  tempera- 
ture is  reduced,  but  returns  to  the  normal  and  rapidly  mounts  as  death 
approaches.  This  takes  place,  as  a  rule,  in  from  a  few  hours  to  a  few 
days.     Rare  cases  have  endured  a  week,  and  still  rarer  ones  sur\'ived. 

The  diagnosis  of  intrapial  hemorrhage  is  difficult.  It  closely  resem- 
bles cerebral  hemorrhage,  cerebral  thrombosis,  and  the  hemorrliage  arising 
from  pachymeningitis  interna.  The  chief  symptoms  on  which  reliance 
is  to  be  placed  are  the  rapidity  of  onset  and  the  quickly  increasing  symp- 
toms without  paralysis  and  convulsions.  An  internal  pachymeningitis 
usually  presents  a  significant  historj'  of  headaches,  and  occurs  in  a  lim- 
ited class  of  patients  with  gross  degenerations.  The  differential  features 
of  cerebral  hemorrhage  and  softening  are  tabulated  in  Part  III. 

The  outlook  is  extremely  grave  and  death  is  almost  certain  to  ter- 
minate the  case.  In  these  days  of  aseptic  cranial  surgeiy  an  exploratory 
opening  is  allowable,  and  furnishes  practically  the  sole  means  of  con- 
trolling the  hemorrhage  and  saving  the  patient. 


CHAPTER  II. 
INFLAMMATION  OF  THE  PIA  MATER* 

Leptomeningitis,  ojcute  cerebral  meningitis^  cerebrospinal  meningitisy 
purulent  meningitis,  inflammation  of  the  soft  cerebral  coverings,  is  an 
acute,  sometimes  epidemic  disease  of  a  heteroinfectious  character,  con- 
sisting of  inflammation  of  the  pia  mater  and  marked  by  an  irregular 
clinical  course. 

It  is  not  uncommon  in  systematic  works  to  divide  leptomeningitis 
into  numerous  varieties,  such  as  simple,  serous,  purulent,  primary,  sec- 
ondary, idiopathic,  epidemic,  tubercular,  basilar,  etc.  From  an  etiological 
and  anatomical  standpoint  this  is  not  required,  but  epidemic  cerebrospinal 
meningitis  will,  in  the  general  description,  receive  such  special  remark 
as  seems  required.  Tubercular  meningitis,  however,  is  clinically,  etio- 
logically,  and  anatomically  a  distinct  disease,  and  will  be  accorded  a 
separate  section. 

EjtioloGry- — The  pial  structures  can  be  invaded  in  but  two  ways  :  by 
traumatic  or  destructive  lesions  of  the  bony  and  fibrous  enveloj>es  of  the 
brain  on  the  one  hand,  or  through  the  vascular  sup])ly  on  the  other.  To 
the  first  group  l^elong  those  cases  of  meningitis  arising  from  direct  in- 
oculation, as  in  cranial  fracture  and  septic  extension  from  neighboring 
foci  in  the  scalp,  face,  cranial  bones,  the  middle  ear,  the  mastoid  cells, 
the  nasal  fossae,  antra,  and  sinuses,  and  from  the  orbit  and  pharynx. 
To  the  second  group  belong  the  larger  number,  which,  formerly  called 
idiopathic,    are   now  known  to  depend  on   microbic    infection.     The 
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exact  infection  path  is  often  problematical.  Ortman  pointed  out  the 
presence  of  coryza  in  a  large  proportion  of  the  cases,  and  supposed  that 
the  infection  reached  the  pial  space  through  the  lymph-channels  of 
the  nasal  vault,  which  are  continuous  with  those  of  the  brain. 

In  the  epidemic  form  Scherer  ^  again  calls  attention  to  the  severe 
nasal  catarrh  at  the  commencement  of  the  attack.  Weigerts  in  eighteen 
cases  found  purulent  nasal  catarrh,  and  demonstrated  Weichselbaum's 
diplococcus  intracellularis  meningitidis  in  the  secretions.  In  fifty  i)er- 
sons  not  suflTering  from  the  disease  he  found  this  diplococcus  in  two  in- 
stances and  supposes  that  it  is  inhaled,  .taken  up  by  the  leukocytes,  and 
by  them  carried  into  the  lymph-spaces  of  the  brain  through  the  nasal 
vault.  Flexner  and  Barker  2  emphasize  the  probability  of  the  infection 
atrium  being  in  the  intestinal  tract.  The  close  relation  of  pneumonia 
to  meningitis  has  for  a  long  time  pointed  to  the  lungs  as  an  invasion 
route.  As  a  clinical  fact,  any  infection  at  any  near  or  remote  point 
may  induce  meningeal  inflammation  by  way  of  the  vascular  system. 

Bacteriologically,  a  case  of  acute  meningitis  may  present  one  or  many 
organisms.  Those  most  frequently  found  alone  are  Weichselbaura's 
diplococcus,  the  pneumococcus,  the  streptococcus,  the  typhoid  bacillus,^ 
and  the  bacillus  coli.  In  association  with  them,  and  perhaps  often  as  a 
secondary  infection,  are  found  the  stjiphylococcus  aureus  and  albus  and 
various  indeterminate  streptwocci  and  bacilli.  The  most  common  of  all 
and  the  most  significant  are  the  pneumococcus  and  the  diplococcus  intra- 
cellularis. These  microorganisms  are  found  in  the  meningeal  fluid,  but 
may,  as  in  a  geneml  i)neuniococcic  infection,  be  widely  distributed 
throughout  the  body.  Lately  the  diplococcus  of  Weichselbaum  has 
been  demonstrated  in  the  pus  of  arthritis,  occurring  in  a  case  of  menin- 
gitis, and  also  in  the  blood.**  Osier,  in  the  Cavendish  lectures  for  1899, 
made  the  following  practical  classification  : 
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(a)  Following  local  disease  of  cranium 
or  a  local  infection  elsewhere. 

(6)  Terminal    infection    in   various 
chronic  maladies. 

In  typhoid  fever,  intluenza,  diphtheria, 
gonorrhea,  anthrax,  actinomycosis, 
and  other  acute  diseases. 


Diplococcus    intracellu- 
laria. 

Pneumococcus. 

Bacillus  tuberculosis. 

Pneumococcus. 


Various  forms  of  sta- 
phylococci and  strep- 
tococci. 

Typhoid  I>acillu8,  influ- 
enza bacillus,  diph- 
theria bacillus,  gono- 
coccus,  etc. 


It  will  have  been  nf)ticeil  that  leptomeningitis  is  found  in  fre- 
quent association  with  the  other  infectious  diseases.  Curschmann  has 
noted  it  in  small-pox  and  scarlatina,  both  with  and  without  purulent 
otitis.  It  is  not  rare  after  typhoid.  It  is  common  with  pneumonia. 
All  pyemias,  whatever  their  source,  have  their  n^corded  cases.     Acute 

^  "Centnilbl.  f.  Bakt.  11.  ParasitenkiiiKU',"  April,  lH<).j. 
2  ''Am.  Jour.  Med.  Sci.,"  Feb.,  1894. 

^  Daddi,  "  Lo  Speriinentale,"  July,  1H91.  Ohlmacher,  ''Jour.  Am.  Med.  Aasn.,'^ 
Aug.  28,  1H97. 

*Gynn,  "  Phila.   MimI.  Jotir.,"  vol.  ii,  No.  24. 
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articular  rheumatism  is  frequently  attended  by  meningeal  symptoms 
which  are  customarily  attributed  to  rheumatic  inflammation  of  the 
serous  brain-envelope,  but  Ball,^  in  at  least  3  out  of  69  such  cases, 
found  a  purulent  effusion,  and  serous  exudation  was  present  in  35. 
Mumps  are  often  associated  with  meningitis  and  epidemics  of  both  have 
been  concurrently  noted.  The  same  is  true  of  coryza,  which,  like  paro- 
titis, is  sometimes  undoubtedly  due  to  the  lancinate  micrococcus.  A 
most  marked  relationship  exists  between  pneumonia,  influenza,  and  men- 
ingitis. They  may  follow  one  another  in  a  given  patient.  They  are 
apparently  interchangeable  in  a  grippal  epidemic,  and  present  remark- 
able bacterial  analogies.  In  pneumonia  of  the  apex  a  meningitic 
disturbance  sometimes  arises  that  is  not  marked  anatomically  by  any 
evidence  of  inflammatiop.  Cultures  in  such  cases  have  also  been 
negative.  2  The  clinical  picture,  however,  is  that  of  acute  meningitis, 
and  further  investigation  may  yield  positive  findings.  The  so-called 
acute  serous  meningitis  is  generally  secondarj'  to  some  pyemic  con- 
dition, and  in  some  instances  the  clear  meningeal  fluid  has  contained 
streptococci.  ^  Insolation  is  undoubtedly  at  times  attended  by  a  menin- 
geal congestion  that  may  develop  into  active  inflammation  with  a  ten- 
dency to  chronic  changes. 

Pathological  Anatomy. — The  pathological  changes  in  the  iiieninges 
are  more  or  less  circumscribed  when  due  to  infection  by  extension,  and 
are  then  limited  to  the  neighborhood  of  the  primary  lesion.  On  the 
other  hand,  infection  by  way  of  the  circulation  gives  rise  to  a  general- 
ized meningitis  which  is  most  intense  at  the  vertex  of  the  hemispheres 
and  may  completely  spare  the  basal  region.  The  dura  mater,  except  at 
the  site  of  bone  disease  or  similar  infection  center,  is  practically  intact 
and  is  readily  removed.  The  pia  presents  a  roughened,  marbleized  ap- 
pearance. The  vessels  are  engorged  with  blood  and  the  pial  spaces  are 
filled  with  a  serous,  milky,  or  purulent  exudate,  which  follows  the  vas- 
cular courses,  fills  the  sulci,  and,  if  sufficiently  abundant,  unbrokenly 
covers  the  convolutions.  At  other  times  the  exudate  apjwars  in  discrete 
patches,  which  are  for  the  most  part  found  at  the  basilar  outlets  of  the 
cranial  nerves  and  vessels.  Extensions  sometimes  accompany  the 
auditory  ner\'e  into  the  internal  meatus  or  follow  the  optic  nerve  into 
the  orbit.  The  seropurulent  deposit  is  more  or  less  fibrinous,  and  the 
serous  exudate  sometimes  is  filled  with  flaky  masses,  which  escape  with 
it  when  the  skull  is  opened.  Ordinarily  the  inflammation  follows  the 
choroid  plexuses  into  the  ventricles,  which  are  oftentimes  dilated  by  the 
increased  turbid,  flocculent,  pial  fluid. 

The  cerebral  cortexy  in  cases  of  short  duration  and  in  the  so-called 
serous  form,  may  show  little  more  than  the  evidence  of  increased  vascu- 
larity. In  severe  and  protracted  cases  minute  hemorrhages  are  com- 
mon, both  in  the  pial  spaces  and  the  brain-substance.  The  perivascular 
sheaths  are  blocked  with  exudate,  and  the  cortex  is  edematous,  infil- 
trated with  pus,  and  adherent  to  the  pia,  w  hich  can  not  be  separated  from 

»  **Th^«ede  P^ris,"  1869. 

>  Berg^,  Claiase,  "Traits  de  MMeoine,"  vol.  vi,  p.  529,  Paris,  1894. 
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it  without  stripping  off  the  gyral  substance.     Thrombotic  softening  and 
al)scess  formation  may  follow. 

The  cord  is  affected  in  alx)ut  one-third  of  the  cases.  Its  meningeal 
and  deeper  conditions  are  similar  to  those  of  the  cerebrum.  The  pos- 
terior roots  seem  especially  vulnerable,  and  present  marked  inflamma- 
tory and  degenerative  changes  of  their  hyaline  and  axis-cylinder  ele- 
ments. The  exudate  is  usually  thicker  on  the  posterior  surface  of  the 
cord,  probably  from  the  usual  dorsal  position  of  the  patient.  This  may 
also  account  for  the  preponderance  of  changes  in  the  posterior  part  of 
the  cord. 

From  the  gross  appearance  it  is  evident  in  severe  cases  that  men- 
ingitis is  attended  by  a  certain  degree  of  cerebritis.  The  anatomy  of 
the  meninges  explains  this.  The  histological  changes  consist  of  cap- 
illary and  vascular  dilatation  in  the  pia  and  an  active  diapedesis  into 
the  perivascular  sheaths.  These  are  dilated  and  crowded  with  leuko- 
cytes and  purulent  elements.  The  neurogliar  cells  and  network  of  the 
cortex  show  some  proliferation.  The  bacteriology  has  already  been  in- 
dicated. 

The  body  organs  show  the  varying  lesions  of  the  primary  disease, 
such  as  typhoid,  pneumonia,  infectious  endocarditis,  or  local  septic  pro- 
cesses. Splenic  enlargement  may  alone  mark  the  infectiousness  of  the 
disease. 

Symptoms. — The  hicnhation  period  of  meningitis  is  an  indefinite 
one.  In  some  epidemics  it  has  apj)eared  to  be  somewhat  less  than  a 
week.  In  the  fulminant  cases  the  severest  manifestations  of  the  disease 
are  present  almost  in  a  moment,  and  death  may  occur  in  twenty-four  hours. 
Usually  there  is  an  invasion  period  of  several  days  or  weeks,  attended 
by  malaise,  discomfort,  slight  feverishness,  and  headache.  More  pro- 
nounced disturbance  then  ensues,  and  we  have  a  varying  period  of  fj?- 
citemenif  followed  by  one  of  depression,  stupor,  coma,  and  death. 

The  prodromal  headache  becomes  severe,  continuous,  and  of  all  the 
symptoms  is  tlie  most  constant  and  significant.  It  is  particularly  vio- 
lent and  unmanageable.  The  patient  constantly  complains  of  it,  and 
when  stupor  or  coma  has  supervened,  by  holding  the  head  in  the  hands 
and  by  moans  and  facial  expression,  he  still  indicates  its  often  overmas- 
tering presence.  In  children  it  gives  rise  to  the  sharp  cephalic  cry  that 
punctuates  their  stuporous  state  at  frequent  intervals.  Ordinarily  it  is 
referred  to  the  occiput  or  vertex,  but  is  often  diffuse. 

Delirium  is  common  in  children  and  frequent  in  adults.  A  mental 
fog<!:iness  is  often  early  noticeable.  The  patient,  racked  by  the  cephal- 
algia, seems  irresponsive,  unimpressi()naV)le,  and  is  hazy  in  his  replies. 
The  delirium  is  of  a  low  grade  generally,  but  may  be  wild  and  frantic  or 
suggestive  of  the  l)usy  delirium  of  alcoholism  and  typhoid.  Vomiting 
of  a  projectile  character  is  rarely  absent  in  cliildren,  but  is  less  common 
in  adults.  The  stomach  seems  simply  intolerant  and  rejects  without 
nausea  the  unchanged  in^esta.  It  may  be  an  early  symptom.  At  the 
same  time  the  tongue  may  he  quite  clean;  later  it  is  often  thickly  furred 
and  suggestive  of  typhoid.  The  howek  are  usually  constipated  and  the 
ahdoiium  retracted. 
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Convulsions  in  the  early  stages,  particularly  in  children,  often  occur. 
They  are  general  in  character  and  of  protracted  duration.  When  the 
convexity  is  invaded,  they  may  later  present  a  limited  distribution,  one 
side  of  the  body,  the  face,  or  a  single  extremity  being  alone  involved. 

Almost  invariably  there  is  more  or  less  muscular  rigidity.  In  most 
cases  this  is  marked  at  the  neck  by  a  tendency  to  retraction  that  is 


Fig.  27.— Attitude  of  child  with  cerebrospinal  meningitis  (Smith). 


highly  significant.  At  first  the  patient  complains  of  a  feeling  of  nuchal 
stifiiiess  and  soreness,  and  finds  slight  relief  in  resting  the  head  on  a 
chair-back  or  over  a  firm  pillow.  In  the  comatose  condition  the  head 
is  ot^en  strongly  retracted  and  the  occiput  drawn  well  between  the 
shoulders.  When  less  marked,  an  attempt  to  passively  bring  the  head 
forward  will  provoke  distress  and  resistance.  A  similar  rigidity  rarely 
invades  the  muscles  of  the  lower  jaw,  producing  slight  trismus.  It  may 
involve  the  extremities,  and  when  the  meningitis  has  attacked  the  spine 
the  trunk  is  ot\en  held  rigidly  in  a  position  of  dorsal  extension.  Ker- 
nig  and  Bull  ^  have  described  a  peculiar  rigidity  in  the  lower  limbs.  If 
the  patient  is  place<l  in  a  cliair  he  is  unable  to  extend  the  knees  owing 
to  the  contracture,  which  disappears  when  the  thigh  is  straightened  on 
the  trunk.  According  to  Herrick,  Osier,  and  others,  this  sign  is  ]>racti- 
cally  constant  in  this  disease.  It  appears  early  and  is  certainly  valuable. 
Mii^ular  weakness  is  usually  present  and  may  be  more  or  less  localized. 
The  cranial  nerves  in  most  cases  sooner  or  later  show  invasion  and 
furnish  valuable  diagnostic  symptoms.  The  olfactory-  ner\'es  are  seldom 
disturbed,  but  occasionally  the  patient  complains  of  olfactory  sensitive- 
ness. Photophobia  is  a  common  symptom.  The  optic  nene  is  irritated 
bv  ext<*nsion  of  the  inflammation  down  its  sheath.  After  a  few  davs 
haziness  of  the  disc  and  enlarged  vessels  are  often  seen  ophthalmoscoj>- 
ically.  The  disc  may  be  markedly  obscured.  Retinal  hemorrhages, 
papillitis,  and  subsequent  atrophy  and  blindness  are  occasionally  en- 
ciHintered.  Choroiditis,  or  panophthalmitis,  is  sometimes  present  and 
may  cause  great  injury  to  the  eye  or  result  in  complete  blindness.  The 
third  nerve  is  almost  alwavs  affected.  AVhen  marked  strabismus  does 
not  demonstrate  it  at  a  glance,  by  having  the  patient  turn  the  eyes  in 
various  directions  a  lack  of  conjugate  action  becomes  apparent.  Question- 

»  ** Berlin.  kUn.  Wochens.,"  1894-1895. 
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ing  may  develop  the  history  of  visual  uneerhiinties — haziness  or  transient 
diplopia.  The  pupih  also  furnish  imjwrtant  signs.  Early  in  the  at- 
tack there  is  a  tendency  to  miosis,  which  later  is  replaced  by  pupillar}' 
dilatation.  The  reflex  to  light  is  lost  or  greatly  reduced  in  amplitude 
or  activity.  The  pupils  may  be  }>erfectly  immovable.  They  are  often 
unequal.  The  faeial  nerve  is  exceptionally  paretic,  allowing  the  face  to 
deviate  to  the  opposite  side.  At  the  same  time  the  avditory  nerve  is 
implicated  thn)ugh  its  association  with  the  facial  nerve  within  the  bony 
walls  of  the  internal  meatus.  The  loss  of  hearing  that  sometimes  fol- 
lows cerebral  meningitis  is  due  piincipally  to  an  extension  of  the  inflam- 
mation to  the  labyrinth,  and  only  exceptionally  to  destruction  of  the 
auditory  nerve-trunk.  Irritation  of  the  auditor}'  apparatus  is  appar- 
ent in  the  early  stages  of  the  attack.  All  sudden  or  loud  noises  greatly 
distress  the  patient.  Implication  of  the  hypoglossus  in  rare  cases  causes 
deviation  of  the  tongue.  Probably  all  other  cranial  nerves  are  similarly 
affected.  Doubtless  the  common  respiratory  and  cardiac  disturbances 
are,  at  least  sometimes,  attributable  to  injury  of  the  pneumogastric. 

In  addition  to  the  hyperesthesia  of  the  sj^ecial  senses  much  ieixdeniesH 
IS  customarily  found  over  the  spine  and  limbs.  The  back  of  the  neck 
is  especially  sensitive,  and  firm  pressure  of  the  muscular  masses  is  usually 
resented.  The  entire  head  is  more  or  less  sensitive  to  deep  pressure, 
and  pain  is  provoked  by  gentle  |M3rcussion  over  the  skull.  The  paretic 
and  sensory  disturbances  may  be  unilateral  or  monoplegic  in  distribution. 
The  lo<»iition  of  the  disease  causes  these  variations. 

Cerebral  meningitis  presents  no  characti^ristic  i4naperaixire  curve.  It 
may  be  ushered  in  bv  a  chill  and  an  elevation  of  the  bodv-heat  to  104° 
or  higher.  It  may  show  a  very  low,  even  a  subnormal,  temperature  at 
first,  and  terminate  with  a  high  range.  The  evening  rise  may  default. 
Fickleness  is  the  rule  and,  in  a  way,  diagnostic. 

The  puhe  shows  variation  in  two  directions.  During  the  early  stiige 
of  excitement  it  is  likely  to  be  full,  active,  and  greatly  accelerated. 
Not  uncommonly,  liowever,  the  physician  is  surprised  to  find  a  slug- 
gish pulse  of  40  or  60  and  the  tem|KTature  mounting  above  100°. 
This  dissociation  of  pulse  and  temperature  is  usually  manifest  sooner  or 
later  in  meningitis,  and  furnishes  a  sign  of  ca])ital  im])ortance.  Toward 
the  fatal  end  the  temperature  bounds  upward,  attended  by  a  pulse  of 
great,  almost  uncount^ible,  rapidity. 

Vasomotor  signs  are  not  hulking.  Herpes  hhialis  is  as  common  as  in 
pneumonia  and  as  significant.  If  the  finger-nail  he  drawn  across  the 
integument  of  the  aixlomen  or  elsewhere,  it  is  followed  slowly  by  a  con- 
gested red  streak  that  ])(Tsists  for  many  minutes.  Trousseau  laid  much 
stress  on  tlie  ]>henomen()n,  which  he  called  the  tarhe  cerebr(de,  and  it  is  of 
some  significance.  Taken  alone  it  is  of  no  importance,  as  it  is  common 
to  many  conditions.  The  application  of  mild  irritants  or  gentle  heat  is 
likely  to  be  followed  by  vesiculation  and  sloughing.  Urticaria  is  often 
present.  A  red  mueuhtr  erujffiof)  which  gives  to  cerebral  meningitis  its 
sometime  name  of  spotte<l  fever  is  of  infrequent  occurrence.  It  ap|K»ars 
mainly  on  the  abdomen  and  trunk,  and  may  be  mistaken  for  the  pete- 
chial marking  of  typhoid  fever.      It  is  more  like  roseola. 
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Early  in  the  attack  the  respiration  may  be  qiiiekenoti.  Ijiiter,  in  the 
stupor  and  coma,  it  is  often  bIow  and  irregular.  The  Clieync-Stokes 
variety  is  often  observed,  and  is  of  very  serious  though  not  absolutely 
of  fatal  imiwrt.  The  ordinary  relations  of  n'spiratioii  to  the  temiwra- 
ture  and  pulse  may  be,  and  oltcn  are,  disturbeil. 

The  urine  ehuws  the  general  febrile  <iisturbanee,  and  is  scanty,  high- 
colored,  and  heavy.  Sometimes  albumin  and  sugar  are  found  in  quan- 
tities varying  from  a  trace  to  large  amounts.  Tliey  are  significant  of 
irritation  of  the  medullary  centers  in  the  floor  of  the  fourth  ventricle. 

The  tettdotiTeflexes  may  or  may  not  be  much  modified.  Sometimes  they 
are  exa^cemted,  more  often  decreased.  It  is  not  nncommnn  to  find  them 
diminishing  as  the  depressed  stage  comes  on.  Their  obliteration  after 
the  disease  has  lasted  a  week  or  t«n  days  in  protracted  cases  is  often 
noticed.  They  may  be  mon-  <listnrbe<1  on  one  side  than  on  the  other. 
The  toe-sign  is  frequently  encountered. 


Course. — No  tivo  cases  ]ncsont  ]iiirallcl  conditions  as  to  course, 
symptoms,  or  intensity.  A  fulminant  ciise  may  cud  fatally  in  a  <lay, 
l'n>tractc<i  ca.-ics  extend  over  several  wei-ks  anil  some  are  <'learly  sul<- 
a<ute.  An  oi-dinarj'  non-e|iideniic  case  presents  jtcrhaps  a  week  of 
malaise,  a  week  of  excitement,  and  a  week  of  depi-ession,  which  usually 
terminates  in  det'jx^niug  coma  and  deatli  liy  cardiac  iiiihire.  At  any 
time,  even  when  the  patient  scein.i  to  be  in  i-xfronii,  the  symptoms  may 
clear  away  ami  convalescence  follow,  A  remifjsion  of  f!ymi>tomK  may 
give  false  ho]M',  to  l>c  destroyed  by  the  return  of  the  serious  featun's  of 
the  disesise  in  all  their  inten.«ity.  When  the  basilar  i-i'gi<in  is  principally 
affected,  the  course  of  the  disease  is  likely  to  Ik'  cut  short  by  bulbar  in- 
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vasion.  The  convexity  cases  are  of  longer  duration  and  the  patient  thus 
affected  is  sometimes  gradually  worn  out  by  the  pain,  delirium,  and  fever. 

During  the  period  of  excitement  of  functions,  vomiting,  delirium, 
vertigo,  high  tem])orature,  muscular  rigidity,  spasms,  convulsions,  inde- 
terminate headaches,  and  h\^x»resthesia  are  the  prominent  features. 
They  are  gradually  replaced  by  increasing  ai)athy,  stupor,  and  coma,  in 
which  the  patient  lies  inert.  He  may  be  nearly  relaxed  or  lie  with 
retracted  head,  marked  squint,  and  rigid  limbs,  passing  urine  and  feces 
under  him,  and  responding  to  strong  stimulation  slightly  or  not  at  all. 
The  rapid  res])iration  of  the  first  period  is  replaced  by  the  slow  or 
irregular  breathing  that  indicates  increased  intracranial  pressure  or 
pneumogastric  irritation.  Finally,  deglutition  is  impaired,  respiration 
becomes  stertorous,  and  the  patient  slowly  sinks  or  may  expire  in  a 
convulsion. 

Various  epidemics  have  shown  numerous  features  of  similarity 
among  the  cases  that  have  marked  their  progrt*ss.  At  first  the  fulmi- 
nant cases  have  been  common.  At  the  end  those  of  less  and  less  sever- 
ity are  met  with. 

Diagrnosis  in  the  very  early  stage  is  difficult.  When  the  disease  is 
fully  developed,  and  in  epidemic  conditions,  a  mistake  would  be  almost 
impossible.  No  one  symptom  is  constant,  and  it  is  a  disease  of  protean 
aspects.  The  symptoms  vary  as  the  base  or  convexity  is  involved. 
Meningitis  of  the  convexity  is  marked  by  excessive  delirium,  high  tem- 
perature, convulsions,  kxjalized  spasm,  dysesthesia,  and  monoplegias. 
The  cranial  nerves  are  not  involved,  and  ocular  symptoms  are  slight  or 
entirely  wanting. 

When  the  base  is  affected,  the  temperature  often  has  a  low  range  or 
is  subnormal.  Cranial  palsies  are  common,  retraction  of  the  head  is 
nearly  always  present,  and  the  dissociation  of  pulse,  temperature,  and 
respiration  is  marked.  Optic  neuritis  declares  the  basilar  location  or 
extension  of  the  disease.  As  a  rule,  infection  by  the  blood-channels 
results  primarily  in  meningitis  of  the  convexity.  In  rare  instances  the 
meningitis  is  confined  to  the  ventricular  area  and  the  choroid  apj)end- 
ages,  but  no  distinctive  symptoms  indic^itc  this  limitation.  The  diag- 
nostic value  of  the  headache  depends  u])on  its  duration,  intensity,  and 
particularly  upon  its  persistence  after  delirium  has  ap|3eared  or  coma 
has  ensued.  The  tenderness  of  the  head  and  the  pain  on  pressure  are 
of  some  value.  Vomiting  is  only  significant  when  of  the  projectile 
character,  unattendiHl  by  g:istric  disturbance  and  fermentative  changes. 
The  temperature  lends  aid  when  out  of  keeping  with  the  pulse-rate  and 
res]>inition  rhythm.  The  tenderness  in  the  limbs,  the  rigidity  of  the 
neck,  the  contractures  at  the  knee  in  the  sitting  attitude,  are  highly 
suggestive.  A])athy,  drowsiness,  and  mental  obscuration  in  themselves 
should  suggest  the  disease.  The  grouping  of  sevend  of  these  symp- 
toms would  justify  a  tentative  diagnosis,  which  the  appearance  of  squint, 
convulsions,  delirium,  optic  neuritis,  Kernig's  sign,  or  the  vasomotor 
symptoms  would  confirm,  (jowers  suites  that  in  sus|)ected  cases  the  too 
free  vesiculation  of  the  skin  under  heat  or  irritation  would  lend  supjwrt 
to  the  diagnosis  of  meningitis.     Lumbar  puncture  will  also  assist. 
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DiflTerentially,  the  diagnosis  is  often  much  complicated  by  the  associa- 
tion of  meningitis  with  other  affections  which  may  overshadow  it.  As 
it  occurs  in  the  course  of  pneumonia,  typhoid  fever,  cranial  injuries, 
septic  invasion,  and  pyemias,  the  original  disease  process  may  entirely 
abc»>rb  the  practitioner's  attention.  From  typhoid,  Hirt  ^  says,  it  is 
sometimes  indistinguishable,  presenting  a  similar  temperature  curve, 
splenic  enlargement,  rose  spots,  and  the  typhoid  stool.  Widal's  re- 
action is  a  helpful  but  not  absolute  sign  of  tyiJioid.  The  presence  of 
}]e<*udoraeningeal  symptoms  in  pneumonia  of  tlie  apices  lias  been  men- 
tioned, and  in  pneumonia  generally  meningitis  can  only  be  determined 
by  basilar  symptoms.  Uremia  should  be  excluded  by  a  thorough 
urinalysis.  An  attack  of  delirium  tremens  may  be  easily  mistaken  for 
meningitis,  with  which  it  is  not  rarely  complicated.  Single  or  double 
acute  otitis  in  children,  marked  by  constant  pain  and  vomiting,  delirium, 
and  deafness,  is  usually  confoimded  with  meningitis.  If  the  facial 
nerve  escape,  the  deafness  would  jx^int  to  labyrinthian  disease  and  serve 
to  exclude  meningitis.  Hysteria  is  sometimes  mistaken  for  meningitis. 
The  emotional  and  mental  features,  the  nonnal  temperature,  breathing, 
and  pulse,  and  certainly  the  stigmata  of  hysteria  should  differentiate  it. 
In  diildren  the  onset  of  nearly  every  febrile  disturbance  has  been  con- 
founded with  meningitis.  Here  reliance  must  be  placed  on  the  charac- 
teristic temperature  curves,  eruptions,  and  clinical  antecedents.  The 
character  of  the  infection  can  usually  be  determined  by  spinal  puncture 
and  appropriate  bacteriological  tests. 

Progrnosis. — In  expressing  an  opinion  as  to  the  outcome  of  a  given 
case,  the  physician  has  three  positive  statements  to  make.  First,  the 
result  is  absolutely  uncertain  imtil  death  occurs  or  convalescence  is 
firmly  established  ;  second,  the  probability  of  a  fatal  termination  is 
always  pronounced  ;  third,  some  trace  of  the  disease  is  likely  to  remain 
permanently.  The  disease  is  full  of  surprises.  Tiie  writer  has  seen 
a  patient  in  deepest  coma  for  hours,  with  convergent  squint  of  the 
most  marked  variety,  retracted  head  and  abdomen,  convulsed  limbs, 
Cheyne-Stokes  respiration,  large  quantities  of  sugar  in  the  urine,  and  a 
pulse  of  32,  entirely  recover.  Again,  cases  that  seem  trifling  or  on 
the  high  road  to  recovery  suddenly  become  worse  and  die.  Punilent 
cases  are  practically  always  fatal.  If  a  purulent  focus  within  the  skull, 
nose,  ear,  or  throat  is  found,  it  renders  the  outlook  extremely  grave. 
A  menin^tis  following  pneumonia  is  practically  fatal,  but  Stoeltzner  ^ 
reports  a  recover}'  where  spinal  puncture  showed  both  pus  and  the 
pneumococcus.  The  cerebrospinal  form  runs  a  more  favorable  course, 
the  mortality  varjing  from  about  thirty  to  sixty  per  cent,  in  various 
epidemics.  Partial  recoveries,  however,  greatly  outnumber  cures.  The 
extension  of  inflammation  to  the  labyrinth  produces  deafness,  which  in 
young  children  may  lead  to  deaf-mutism.  Optic  neuritis  is  followed  by 
dimness  of  sight  or  complete  blindness.  Local  meningeal  thickenings 
and  cerebritis  portend  monoplegias,  epileptoid  convulsions,  and  mental 
defect.  Though  the  disease  is  not  one  of  proved  contagiousness,  sepa- 
ration of  the  patient  from  the  other  members  of  the  family  may  be 

»  Hirt,  "  Diseases  of  the  Nervous  System,"  New  York,  1893. 
«  **  Berlin,  klin.  Wochens.,"  April  19,  1897. 
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insisted  upon  with  propriety.  The  tubercular  variety  is  almost  iiiva- 
riahlv  fatal. 

Treatment. — The  first  consideration  in  the  management  of  a  case 
is  the  removal,  if  |X)ssible,  of  the  infei^tion  atrium.  Cranial  suppura- 
tion and  injuries  demand  imme<liate  surgi(»iil  attention.  Optic,  nasal, 
pharyngeal,  intestinal,  and  pelvic  cavities  should  be  rendered  aseptic  if 
their  organs  or  contents  fall  under  suspicion.  Intestinal  antisepsis  is 
always  in  order.  To  this  end  free  catharsis  and  the  administration  of 
antifermentatives  are  indicated  as  well  as  by  the  usual  constipation. 
Minute  dosc^  of  calomel,  ^  of  a  grain,  repeated  ever}'  half  hour  or 
hour  until  active  results  are  obtained,  can  be  highly  recommended 
for  this  puq)ose.  In  addition,  the  mercurial  has  a  widely  diffused  mi- 
crobic^idal  value. 

From  the  first  the  patients  should  be  kept  in  a  cool,  quiet,  moder- 
ately darkencnl  room,  and  all  annoyances  to  which  their  hyperesthetic 
senses  make  them  especially  res])onsive  should  be  prevented.  Extreme 
delirium  will  often  require  a  sedative.  In  the  presence  of  the  cephal- 
algia bromids,  chloral,  In<lian  hemp,  and  other  ordinary  means  will 
practically  always  fiiil.  The  coal-tar  derivatives  are  equally  valuek*ss, 
and  nothing  but  morphin  will  give  relief.  Its  hypodermatic  admin- 
istration is  by  all  odds  to  be  preferred  except  in  infants.  If  high  tem- 
perature be  present,  antipyretic  drugs  must  be  employed  with  great 
circumspection.  They  often  have  no  effect,  and  their  depressing  action 
sometimes  constitutes  a  real  danger  in  a  disease  marked  by  symptoms 
of  disturbed  canliac  and  respiratory  innervation.  Tepid  to  cool  baths 
with  cold  affusions  to  the  head,  sponging,  and  the  ])ack  may  be  used  to 
better  iwlvantage.  Hot  i)atiis  are  decidedly  valuable.  They  often  allay 
the  delirium,  reduce  the  temperature,  and  clear  u])  the  clouded  mind. 
The  use  of  an  ice-bag  or  ice-coil  to  the  head  frequently  gives  comfort  to 
the  patient  and  renders  the  head-pain  bearable.  C'ounterirritation  along 
the  spine  is  a  measure  of  doubtful  utility,  and  always  attended  by  the 
danger  of  setting  up  serious  ulceration  or  actual  sloughing. 

In  the  depresscnl  period  sedatives  are  no  longer  required,  and  stimu- 
lants, like  strychnin  and  whisky,  will  often  need  to  be  sharply  pushed 
to  meet  tlie  failing  action  of  the  heart  or  lungs.  When  coma  has 
aj)peareil,  it  may  often  be  broken  and  sometimes  happily  ended  by  the 
application  of  a  fly-blister  to  the  na|)e  of  the  neck.  It  should  be  suffi- 
ci(*ntly  large, — two  l)y  six  inches  for  an  adult, — and  extend  from  one 
mastoid  to  the  other.  If  this  is  not  efficacious  or  the  coma  again  develop, 
a  drastic  cathartic — one  to  ^\e  drops  of  croton  oil  in  emulsion — may 
render  similar  service.  By  recurring  in  turn  to  the  blister,  cathartic, 
and  i)aths,  with  cool  affusions  to  the  head,  no  doubt  the  progress  of  the 
disease  may  be  often  hindered.  Unfortunately,  it  usually  again  takes  up 
its  coui>^e,  but  occasionally  such  measures  sccmu  to  definitely  check  the 
malady  and  recovery  slowlv  follows.  Aufrecht  ^  re<^ommends  full  hot 
batl»s  of  about  100°  F.  for  ten  minut(*s.  Their  apj)arent  effect  some- 
times is  to  reduce  tein[)erature,  diminish  the  headache,  accelerate  the 
pulse,  and  induce  sleep.  As  many  as  eight  a  day  have  been  given  with 
excellent  results  bv  Woroscliilskv.^ 

1  "Thenip.  Monatslief te, "  Aug.,  lHJ)4.  »  Ihid.,  Feb.,  1895. 
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The  use  of  large  doses  of  iodids  with  the  expectation  of  causing  re- 
sorption of  the  effusion  usually  only  results  in  distressing  the  patient's 
stomach,  reducing  his  strength,  and  increasing  the  vomiting.  Shaving 
the  head  is  rarely  called  for,  but  a  heavy  mass  of  hair  may  usually  be 
removed  with  advantage.  Mercurial  inunctions  seem  at  times  to  lend 
help  even  in  the  absence  of  syphilitic  taint.  It  is  immaterial  whether 
they  be  applied  to  the  scalp  or  to  the  limbs,  so  far  as  the  effect  is  con- 
cerned, but  the  non-hairy  parts  are  more  convenient  and  less  irritable, 
('rede's  colloid  of  silver  ointment  and  iodoform  ointment  in  large  doses 
ipplied  to  the  head  have  advocates,  and  may  be  properly  employed.  Good 
rt»>ults  have  been  claimed  for  subcutaneous  injection  of  the  bichlorid 
of  mercury  in  doses  of  ^  of  a  grain  several  times  a  day  in  children. 
Then*  is  some  reason  to  h()j>e  that  an  antitoxin  may  be  developed  to 
combat  the  epidemic  form. 

The  most  important  items  in  the  treatment  of  meningitis  are  the  nurs- 
ing and  nutrition  of  the  patient.  A  careful,  intelligent,  preferably  trained, 
nurse  who  will  exclude  visitors  and  members  of  the  family  and  prevent 
disturbing  sounds,  bright  lights,  and  all  annoyances,  is  the  salvation  of 
.<4>nie  cases.  Thas  only  can  constant  watchfulness  of  pulse,  respiration, 
and  teni|>eniture,  which  may  show  extreme  and  critical  variations  in  an 
hour,  Ik»  provide<l  and  emergencies  met  as  they  arise.  Nourishment  in 
small  quantities  can  usually  be  administered  frequently.  If  the  cerebral 
Vi>miting  persist,  morphin  is  practically  the  only  measure  we  can  rely 
upon  to  check  it.  In  the  stuporous  states  rectal  alimentation  will  be 
serviceable,  or  the  nasal  stomach-tube  in  skilled  hands  may  be  employed. 
If  deglutition  is  difficult,  one  of  these  is  imperatively  demanded.  Large 
quantities  of  soups,  custards,  whey,  junket,  l)eef-juice,  and  eggs  may  be 
given  with  advantage  from  first  to  last.     The  lH)wels  must  be  active. 

The  question  of  trephining  the  cranium  and  draining  the  meninges 
and  ventricles  has  received  favorable  consideration  in  those  cases  where 
deepening  coma  and  failing  circulation  point  to  increasing  intracranial 
pressure.     The  results  thus  obtained,  however,  are  not  encouraging. 

Quincke,  in  1891,  suggested  that  the  intracranial  pressure  could  be 
easily  relieved  by  puncturing  the  dural  sheath  of  the  lumbar  cord  with 
a  hollow  needle.  The  procedure  has  since  been  widely  adopted.  Fur- 
bringer  *  used  the  lumbar  puncture  one  hundred  times  in  eighty-six 
ciises.  In  many  of  his  non- tubercular  cases  sugar  was  found  in  the 
>pinal  fluid,  but  only  exceptionally  in  tul)ercular  meningitis.  The 
presence  of  pus  or  tubercle  bacilli  or  other  organisms  in  many  in- 
stances completed  the  diagnosis.  In  several  cases  in  children  a 
sinking  of  the  fontanel  showed  that  the  intracranial  pressure  was  re- 
duciHl.  A.  Fraenkel  ^  has  noticed  the  optic  papillitis  diminish  and 
improvement  in  other  symptoms  after  the  puncture.  The  writer  has 
obser\ed  a  pulse  of  160  drop  twenty  beats  in  an  adult  upon  the  re- 
moval of  two  ounces  of  fluid.  As  a  means  of  diagnosis  it  has  a  pre- 
cise value  when  positive  findings  are  furnished,  but  therapeutically  has 
not  accomplished  much.  In  principle  it  seems  seductively  correct,  and 
in  a  disease  of  such  fatal  character  may  be  employed  in  suitable  cases 
with  proper  surroundings  when  pressure  symptoms  are  marked.     The 

»  **  Berlin,  klin.  Wochens.'^  April  1,  1895.  '  Ibid. 
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oix?ration  is  a  simple  one.  It  is  best  performed  with  the  patient  in  a 
sitting  position,  the  back  bent  well  forward,  thereby  opening  the  spaees 
between  the  lumbar  spines.  Under  full  asepsis  a  hollow  needle  of  one 
and  one-half  millimeters  is  introduecnl  from  w  ithout  inward,  about  an  inch 
from  the  middle  line  between  the  third  and  fourth  lumbar  spines.  This 
level  is  below  the  cord.  The  fluid  at  first  usually  flows  rapidly,  but 
later  drop  by  drop  and  shows  the  influence  of  respiratory  pressure.  The 
amount  withdrawn  has  varied  from  a  few  drops  to  several  ounces.  The 
puncture  may  be  re|>eated  as  required. 

One  danger  of  lumbar  puncture  is  pointed  out  by  Jacoby,^  who  sug- 
gests that  where  the  meningitic  process  is  confined  to  the  cerebmm 
draining  by  the  lumbar  puncture  may  carr}'  the  infection  down  the  cord, 
and  therebv  extend  the  disease.  He  also  shows  conclusively  that  it  is 
impossible  from  the  lumbar  extremity  to  force  fluids  of  a  therapeutic 
character  into  the  arachnoid  spaces  above  the  cervical  region,  unless 
puncture  is  also  made  into  the  ventricular  space  of  the  brain,  w^hen  the 
fluid  passes  very  readily  from  one  end  to  the  other  of  the  cerebrospinal 
meninges.  He  advocates  such  flushing  of  the  cerebrospinal  axis  by 
means  of  both  the  lumbar  puncture  and  a  small  trephine  oixjning  with 
drainage  from  the  lateral  ventricle. 

In  recovered  cases  treatment  is  directed  toward  building  up  the 
general  health.  Inflammatory  thickening  and  remaining  eftusion  may 
perhaps  be  benefited  by  iodid  of  potassium  and  mild  mercurial  coui*ses. 
Weakened  or  paralyzed  extremities  should  receive  careful  electrical  and 
massage  treatment  as  soon  as  the  active  febrile  stage  subsides.  All 
severe  physical  and  men  till  fatigue  should  be  avoided  for  a  long  pericKl. 
Exposure  to  the  sun  and  the  use  of  stimulants  will  be  found  especially 
detrimental. 

Chronic  Leptomeningitis. — Leptomeningitis,  as  already  men- 
tioned, is  occjisionally  subacute.  This  form  may  become  chronic.  As 
the  result  of  alcoholic  excesses,  syphilis,  and  insolation,  sometimes  a  low 
grade  of  chronic  leptomeningitis  is  developed.  Post-mortem  examina- 
tion frequ(»ntly  reveals  such  a  condition  which  may  have  been  unsus- 
})ected  during  life.  Among  the  chronic  insane  it  is  a  very  common 
finding  after  death.  Clinically,  except  in  the  syphilitic  form,  its  mani- 
festations are  verv  unc(*rtain  and  obscure.  Stiffness  of  the  neck  and 
persistent  slight  headache,  both  marked  by  exacerbations,  with  some 
tenderness  over  the  skull,  may  be  complained  of.  Undue  optic  and 
auditory  sensitiveness  usually  accompany  the  more  severe  periods  of 
headaclie.  All  clauses  of  cerebral  congestion,  such  as  stooping  and 
muscular  or  mental  exertion,  cause  distress  and  intensify  the  headache. 

The  alcoholic  cases  are  the  least  well  marked.  A  low  grade  of  optic 
neuritis  may  be  present,  and  usually  disappears  if  the  alcohol  is  with- 
drawn. Slight  mental  cloudiness  or  delirium,  due  to  the  specific  action 
of  the  poison  on  the  bmin-tissue,  is  frequently  obser\'eil.  Multiple 
neuritis  and  other  indications  of  alcoholism  are  usually  present,  and 
often  quite  overshadow  the  meningeal  symptoms. 

The  syphilitic  inflammation  is  usually  circumscribed,  and  gives  rise 

»  *'New  York  Medical  Journal,"  1895. 
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to  local  symptoms.     It  will  be  fully  considered  under  the  head  of 
Syphilis  of  the  Nervous  System,  Part  VI. 

A  chronic  infantile  meningitis  has  been  described  in  which  the  menin- 
geal involvement  is  confined  to  the  posterior  basal  fossse  of  the  skull.  It 
mav  last  from  a  month  to  several  vears,  and  terminate  in  death  or  re- 
coverv.  Its  onset  is  sometimes  sudden,  and  lias  been  shown  in  certain 
cases  to  depend  on  hemorrhage  about  the  medulla  and  pons.  In  other 
cases  it  is  of  gradual  development  Palsies  are  rare ;  retraction  of  the 
bead  and  strabismus  are  common.  Through  damming  up  of  the  ven- 
tricular outlet,  hydrocephalus  may  be  induced. 


CHAPTER  III. 

TUBERCULAR  MENTNGITIS. 

Tubercular  leptomeningitis,  basilar  meningitisj  acute  hydroceph- 
alusy  is  a  local  manifestation  of  the  action  of  Koch's  bacillus,  usually 
most  intense  at  the  base  of  the  brain,  commonlv  attended  bv  distention 
of  the  ventricles,  almost  invariably  if  not  always  secondary,  and  practi- 
cally always  fetal. 

Etiologry. — The  pathological  process  in  this  form  of  meningitis  is 
clear  and  definite.  The  bacillus  of  tuberculosis  carried  to  the  meninges 
of  the  brain  by  the  vascular  system  finds  in  the  pial  fluid  and  the  perivas- 
cular spaces  a  suitable  pabulum  and  an  excellent  breeding  ground.  In  the 
great  majority  of  cases  a  primary  focus  of  tubercular  infection  is  found  in 
other  organs.  The  absolute  exclusion  of  such  original  disease  is  practi- 
cally impossible  in  the  few  remaining  cases  where  it  is  not  readily  discov- 
ered. It  has  been  suggested  that  infection  might  reach  the  cranial  contents 
by  way  of  the  nasal  vault  and  cribriform  o|)enings.  This  can  not  l)e  denied, 
but  seems  improbable  and  lacks  confirmation.  Though  tubercular  infec- 
tion of  the  soft  brain-coverings  may  occur  at  any  age^  the  years  of  life 
between  two  and  ten  show  an  overwhelming  proportion  thus  affected. 
Before  the  age  of  six  months  and  in  advanced  years  it  is  practically 
unknown.  It  gradually  diminishes  after  the  age  of  ten  and  Ls  infre- 
quent after  thirt^'-five.  The  other  etiological  factors  are  those  that  are 
conmion  to  all  tubercular  processes.  Hereility,  both  tul)ercular  and 
neurotic,  has  a  significance.  Urban  populations,  conditions  of  crowd- 
ing, winter  and  spring  (the  seasons  of  exposure  and  poor  ventilation), 
depressing  influences,  deprivation,  and  tubercular  contamination  are  in- 
cluded in  the  list  of  predisposing  and  exciting  cjuises.  Traumatism 
may  induce  a  tubercular  meningitis  perhaps  by  reilucing  the  resistive 
factor  in  the  tissues  that  stays  the  bacillary  invasion.  At  any  rate,  it 
is  a  common  obser\ation  that  spinal  and  head  injuries  in  themselves 
rather  trifling,  are  followed  by  the  disease  in  numerous  instances. 

Pathologrical  Anatomy. — Ui>on  opening  the  skull  and  reflecting 
the  dura,  hardlv  anv  inflammatorv  action  is,  as  a  rule,  to  be  seen. 
The  arachnopia  is  sometimes  a  little  lacking  in  luster  along  the  course 
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of  the  main  cerebral  arteries.  At  the  base,  however,  the  morbid  picture 
is  comparatively  uniform  and  striking.  At  the  arterial  circle  of  Willis, 
extending  along  the  bjtsilar  furn)ws,  between  the  peduncles  and  the 
pons,  covering  the  inteq)efluncular  space,  and  especially  marked  in  the 
Sylvian  fissures,  is  a  thick,  almost  gummy  exudate,  dotted  with  small 
masses  of  a  dirty  whitish  color.  These  are  tubercles  in  various  stages  of 
development  or  degeneration.  They  frequently  dot  the  pia  on  the  lateral 
asj)ects  of  the  brain  and  sometimes  reach  to  the  vertex.  They  are 
always  grouped  near  the  bkxxl-channels  and  vascidar  spaces,  through 
which  evidently  the  infecting  organism  reaches  the  meninges. 

The  exxulaiey  often  of  a  clear,  jelly-like  consistence,  is  frequently 
turbid,  grayish-yellow,  and  not  rarely  purulent  or  even  greenish.  It  is 
found  in  greatest  quantities  at  the  base,  but  ascends  with  the  cerebral 
vessels  along  the  pial  spaces,  filling  the  sulci  and  interlobular  grooves. 
It  travels  down  the  perivascular  sheaths  into  the  cortical  substance,  and 
invades  the  ventricles  through  the  transverse  fissure.  The  inflammation 
is  here  proj>agated  to  the  ventricular  ependymal  lining,  resulting  in  a 
great  increase  of  fluid,  with  dilatation  of  the  ventricles  and  a  condition 
which  early  gave  to  this  disease  the  distinctive  name  of  dcxUe  hydro- 
cephalics. This  feature  is  seldom  wanting  and  may,  by  pressure,  cause 
marked  flattening  of  the  convolutions. 

The  granular  hiherdesy  usually  visible  at  a  glance,  sometimes  require 
a  little  search.  If  the  pia  be  strippetl  off  and  floated  in  a  little  clear 
water,  the  tuberck^s  can  l>e  much  more  readily  distinguished.  They  are 
groupecl  about  the  arterioles  or  disseminated  along  the  larger  vessels  in 
})atches  and  small  masses,  which  may  rarely  unite  to  form  a  continuous 
covering  for  wide  areas  of  the  brain-surfaw*.  They  present  the  variations 
which  mark  tubercles  elsewhere,  dejwnding  uj>on  their  age  and  develojv 
ment  or  disintegration.  Microscopically,  they  are  often  found  to  occlude 
the  perivascnilar  spaces,  giving  rise  at  times  to  small  softenings  and 
hemorrhages,  which  occasionally  attain  sufficient  proportions  to  explain 
the  focal  symptoms  that  may  have  been  clini(«lly  manifest.  These 
infarcts  are  usually  found  in  the  basal  ganglia  and  the  cerebral  jieduncles. 
The  perivascular  extension  of  the  inflammation  determines  more  or  less 
cerebrilift,  and  when  the  pia  is  removed  it  often  decorticates  the  brain  in 
consecjuence  of  the  soft  adhesions  that  have  formed.  Infrequently  there 
are  slight  adhesions  between  the  ])ia  and  dura. 

In  a  large  pr()|K)rtion  of  crises  of  tubercular  meningitis  the  spinal  cord 
is  also  invaded.  The  meninges,  meningtnil  vessels,  and  the  cord  itself 
present  features  analogous  to  those  found  within  the  cranium.  The  exu- 
date is  most  markcnl  in  the  anterior  and  posterior  grooves  of  the  cord, 
and  the  meningeal  changes  are  always  greater  on  the  dorsal  surface. 

Tubercular  meningitis  presents  varieties  in  which  the  pathological  find- 
ings are  most  marked  at  the  vertex.  This  is  so  rare  that  the  disease 
was  formerly  known  and  described  simply  as  basilar  meningitis.  Occa- 
sionally a  circumscribed  tubercle  or  a  tubercular  mass  gives  rise  to 
symptoms  of,  and  constitutes,  an  intracmnial  tumor.  Again,  the  men- 
ingeal involvement  is  only  a  part  of  disseminateil  miliary  tuberculosis, 
appearing  at  once  in  the  head,  lungs,  intestines,  peritoneum,  and  abdo- 
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niinal  parenchymatous  organs.  In  these  cases,  while  all  the  pial  struc- 
tures are  the  seat  of  granular  tulx?rcles,  they  are  most  profuse  along  the 
vascular  routes.  Ordinarilv,  thev  are  not  attendee!  with  much  exuda- 
tion  and  brain  symptoms  may  be  quite  lacking  during  life. 

Bacteriologically  the  tubercle  bacillus  of  Koch  is  always  found,  and 
usually  is  present  alone.  Secondary'  mixe<l  infections  are  extremely 
rare  and  purely  adventitious.  A  csise  ha<  been  met  in  which  the 
pneuraococcus  was  also  present.  Primary  tul^ercular  pHx-esses  in  other 
organs,  as  in  the  serous  sacs,  the  lungs,  the  intestines,  the  mesentery,  the 
mediastinum,  or  the  gen ito-uri nary  tract,  are  commonly  found.  A  single 
caseous  mediastinal  gland  .has  served  as  the  starting-point  for  the  me- 
ningeal infection. 

Symptoms. — The  onsd  of  tubercular  meningitis  is  insidious  and  its 
course  protracted.     Cases,  however,  manifest  wide  variations.     The  typi- 
cal cases  occur  in  childhood.     Those  occurring  later  in  life  are  usually 
preceded  by  well-marked  tubercular  disease  to  which  the  meningeal  com- 
plication is  added  in  a  natural  order.     Children,  on  the  other  hand,  fre- 
quently present  an  antecedent  appearance  of  good  health,  the  primary 
focus  of  disease  having  been  so  insignificant  as  to  produce  no  notable 
symptoms.     They  become  |)eevish,  fretful,  and  out  of  sorts.     Appetite 
and  sleep  are  disturbed.     After  a  week  or  two  of  prodromal  malaise 
with  perhaps  a  little  headache,  an  occasional  vomiting  spell,  and  slight 
febrile  disturbance,  they  are  noticed   to  be  apathetic,  then  distinctly 
drowsy,  and    later   stu})orous.     If  disturbed,  they  complain  of  head- 
ache or  manifest  discomfort  and  may  vomit.     The  triad  of  symptoms — 
hmdachey  romitvig^  and  cofisiijxition — following  a  more  or  less  protracted 
period  of  malaise,  which  may  rarely  extend  over  months,  marked  by 
general  physical  deterioration  and  often  by  great  loss  of  flesh,  has  serious 
significance.     The  stuporous  repose  is  often  pierced,  but  not  broken,  by 
a  sharj)  cr\'  of  pain,  the  hydrocephaUc  crifj  which  in  some  cases  is  fre- 
quent and  distressing.     It  is  apparently  due  to  the  head-pain.     There  is 
retraction  of  the  head  with  more  or  less  rigidity  of  the  neck,  and  the 
entire  spine  may  be  fixed.     Slight  opisthotonos  is  common.     The  thighs 
are  flexed  on  the  trunk,  the  l^p?  on  the  thighs,  the  abdomen  becomes  more 
and  more  retracted,  and  finally  presents  the  scaphoid  or  boat-shaped  hol- 
lowing that  is  classical.     The  masticatory-  muscles  sometimes  are  simi- 
larly stiffened,  and  the  Kemig  symptom  of  rigidity  of  the  knee  when  the 
hijHJoints  are  flexed  is  usually  present. 

The  (ettdon-re/lexefty  sometimes  indistinct,  are  often  increased  at  first 
and  gradually  diminish  as  the  depression  and  stupor  develop.  The  ram- 
iting  continues  at  intervals  and  is  of  the  cerebral  type,  unanended  by 
evidence  of  gastric  disturbance.  Tlie  temperature^  though  fickle,  usually 
shows  an  evening  elevation.  It  l*?  rarely  extremely  high  until  the  fatal 
termination  of  the  disease,  when  it  attains  103°  to  105°  F.,  or  even 
more,  but  from  101°  to  102.5°  is  fiiequently  seen.  Oocaaonally  it 
drops  below  the  normal  and  may  show  considerable  variation  in  the 
course  of  an  hour. 

The  reffpiration  is  not  notably  disturbed  until  stuporous  or  oomatrise 
conditions   obtain,  when  it  is  irr^ular,   sighing,  slowed,  and  of  the 
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Chevne-Stokes  variety  :  but  Simon  ^  asserts  that  from  the  first  there  is 
a  lack  of  harmony  in  the  respiratory  movements  of  chest  and  diaphragm. 
The  piike  then  becomes  much  altered.  It  is  slowed,  often  irr^ular,  and 
just  before  deatli  becomes  uncountably  frequent.  It  is  in  tubercular 
meningitis  especially  that  the  dissociation  of  pulse,  temperature,  and 
respiration  is  found.  Its  diagnostic  value  is  great  Thus,  when  the 
temperature  exceeds  100°,  the  pulse  may  show  a  subnormal  rate,  and 
the  respiration  be  slow  or  rapid. 

As  the  lesion  is  usually  basilar,  involvement  of  cranial  nerves  is  tlie 
rule.  Sigid  is  often  diiunicd,  and  the  ophthalmoscope  demonstrates 
changes  in  the  funchis-picture  in  a  majority  of  cases.  Simple  hy|)er- 
emia,  markeil  congestion,  and  i)2ipillitis  may  be  expecttnl.  Of  ]>athogno- 
monic  importancrc  is  the  not  infrequent  prt*sence  of  tubercles  in  the 
retinal  or  choroid  tunics.  Very  early  there  is  disturbance  of  the  third 
nerve  in  the  form  of  pupillary  inactivity  and  a  tendency  to  miosis,  which 
later  gives  way  to  wide  dilatation.  Scpiires  ^  descrilws  a  rhythmical  di- 
latation and  contraction  of  the  pupils  caused  by  extending  and  flexing 
the  head.  As  the  head  is  bent  backward  the  pupils  slowly  dilate  and 
again  contract  when  the  head  is  brought  forward,  the  pupillary  variation 
being  pro[)ortionate  to  the  amount  of  flexion  and  extension.  Strabismic 
deviations  of  the  eyes,  or  fixity  of  the  glol)es,  should  l>e  carefully  sought 
for.  In  older  ]>atients  diplopia  is  fre(|uently  noted.  A  strong  convergent 
upward  scjuint,  drawing  the  pupils  almost  to  the  inner  canthus  and  turn- 
ing the  globes  well  up  is  usual  in  deep  coma.  ^hQ  facial  nen'c  is  rather 
frequently  affected  with  a  corresponding  paretic  condition  of  the  face. 
Deviation  of  the  tongue,  pharyngeal  and  laryngeal  distress,  mark  the  im- 
plication of  the  posterior  members  of  the  cranial  group.  The  menial  state ^ 
aside  from  the  stuj>or,  is  one  of  confusion,  often  marked  by  moderate  de- 
lirium. When  tlie  j>atient  is  rouscnl  or  is  able  to  respond  he  resents  all  in- 
terferenc(\  Rapid  nndciation  attends  the  progress  of  the  disease.  Sphinc- 
ter u*  control  is  not  often  disturbeil,  except  that  in  the  comatose  state  the 
bladder  and  bowels  act  automatically,  and  their  contents  are  uncon- 
sciously voided  under  the  patient.  Retention  of  urine,  however,  is 
sometimes  noted  and  persistent ;  obstinate  constipation  is  the  rule  unless 
intestinal  tuberculosis  causes  diarrheal  discharges. 

Vasomotor  disturbances  are  manifest  in  flushes  and  pallor,  which 
fre([uently  succeed  each  other  rapidly  or  appear  side  by  side  on  face 
and  trunk  in  p(»culiar  distribution.  The  taelie  c<?/'c4ra/e  is  present.  The 
p(»rsistence  and  intensity  of  the  streaks  on  the  skin  and  the  ease  with 
which  they  are  pnKiuced  give  some  significance  to  a  j)henomenon  ob- 
served in  many  unallied  conditions. 

(oiirulsions  sometimes  open  the  sequence  of  acute  manifestations,  but 
more  often  aj)pear  later ;  ver}'  rarely  are  they  entirely  absent.  Due  in  large 
part  to  the  irritation  of  the  bulbar  region,  they  are  usually  generalized 
and  proti*ii(!te<l.  (Convulsive  tuntcJdtufx,  esi)eeially  in  the  face  and  hands, 
indicate  the  extension  of  the  irritation  onto  the  lateral  aspects  of  the 
brain.      By  localized  disturbances  in  the  motor  cortex,  spasm  of  a  Jack- 

'   "  I^i  FiaiKi-  M('cl.,''  Miircli  21».  lf^95. 
2  "  N.  Y.  Med.  Kec,"  Mar.  20,  11K)4. 
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sDiiiaii  variety  may  l>e  induced.  Sirailarly  jMiresis  is  often  found,  which 
may  be  localized.  In  cases  of  protracted  onset,  some  wavering  in  the 
gait,  or  even  marked  staggering  and  clumsiness,  are  of  the  same  signifi- 
cance. 

After  a  variable,  active  period  of  a  few  days,  a  week,  or  even  longer, 
a  raarkeil  reniMslon  of  the  stupor,  convulsions,  vomiting,  and  other  signs 
of  active  disease  is  usually  noted.  It  is  frequently  followed  by  a  peri(Ki 
of  vacillating  improvement  that  only  too  often  gives  false  hope  and  ill- 
fi»unded  securitv.  After  a  number  of  oscillations,  in  some  of  which 
the  patient  may  seem  to  touch  the  border-land  of  complete  relief,  the 
disease  again  takes  up  its  course  to  a  fatal  termination.  Such  remis- 
sions may  hist  from  one  month  to  a  year,^  and  terminate  without  cause, 
or  apjiareutly  as  the  result  of  a  fall,  shock  or  intercurrent  slight  illness. 
All  the  symptoms  of  depression  reappear,  the  coma  intensifies,  the 
pressure  indications  increase,  tlie  tempeniture  runs  up,  stertor  comes  on, 
the  pulse  is  inordinately  accelerateil,  and  death  from  respiratory  or  car- 
diac tailure  closes  the  scene,  often  attended  by  convulsions,  due,  per- 
haps, to  the  asphyxiated  blood  state.  0(x.'asionally  a  stuporous  or  even 
ci>niatose  condition,  lasting  days  and  weeks,  may  precede  the  fatal  ter- 
mination. Spuui/  si/inptoim  are  common.  The  rigidity  of  the  back 
and  lower  extremities,  and  great  tenderness  along-  the  spine  and  over 
the  skin,  indicate  spinal  involv^ement ;  but  the  overwhelming  cerebral 
side  of  the  disease  usually  obscures  the  less  strongly  marked  features  of 
conlal  exteasion. 

Course. — A  disease  marked  by  such  pronounced  variations  of 
intensity,  and  even  of  localization,  necessarily  presents  a  lack  of  uni- 
fonuity  in  its  course  and  duration.  Most  frequently  it  is  subacute. 
I'Lire  aises  reach  a  fatal  termination  in  a  week  or  ten  davs  after  the 
onset  of  marktHl  symptoms.  On  the  other  hand,  the  prodromal  stage 
may  extend  over  weeks  and  months,  with  remissions  of  all  symptoms  at 
intervals.  Ag:iin,  the  mid-j)eriod,  marked  by  fluctuation,  may  protract 
the  discnise  for  days  and  weeks.  Onlinarily,  tlie  malady  presents  four 
fairly  markeil  clinical  stages  :  (1)  The  prcnlromal  period,  of  indefinite 
length ;  (2)  the  jx'riod  of  irritation  and  excitement,  varying  from  a  few 
days  to  a  week  ;  (3)  the  period  of  oscillation,  lasting  about  as  long,  and, 
finally,  (4)  the  period  of  marked  depression,  attended  by  paralytic 
f-atures,  dee])ening  a)ma,  and  death.  This  refers  principally  to  the 
dise:ise  as  it  occurs  in  childhood.  In  adults  it  is  likelv  to  run  a  more 
varied  and  protracted  course,  and  in  the  rare  senile  cases  it  often  pro- 
vokes but  insignificant  disturbances. 

The  dia^rnosis  is  avowedly  diflBcult.  In  the  prodromal  ]x^riod  it  is 
never  positive.  When  drowsiness,  headache,  vomiting,  and  constipa- 
tion are  found  following  a  week  or  more  of  malaise  and  petulance,  the' 
nieningt^jil  character  of  the  trouble  would  be  pertinently  suggested. 
The  detection  of  a  primary  tubercular  process,  or  of  tubercles  in  the 
retina,  is  a  pmctical  confirmation  of  the  diagnosis.  Strong  hereditary 
tendency  to  tul>erculosis,  and  more  emphatically  a  family  history  of 

^  L'Hote,  ''  Th&je  de  Lille,"  1904. 
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several  ca.ses  of  tubercular  uieuiugitis,  would  raise  a  stroujr  presump- 
tiou,  when  attended  by  the  eerebral  triad,  headache,  vomiting,  and  con- 
stipation, that  tubercular  meningeal  infection  had  taken  place.  Con- 
tinued ex|>osurc  to  tul)ercular  infection  has  some  significance.  The 
differential  diagnosis  from  acute  meningitis  depends  principally  on  the 
subacute  onset  and  lower  grade  of  intensity  of  all  the  symptoms  in  the 
tubercular  variety.  This  is  manifestly  ind(»finite,  and  clinically  the  two 
forms  of  meningitis  can  not  always  be  distinguished.  Quincke's  punc- 
ture furnishes  a  practical  test.  The  bacillus  tuberculosis  is  found  in 
the  spinal  fluid  in  about  four-fifths  of  the  tubercular  cases.  In  other 
cases  the  presence  of  the  pneumococcus  or  of  jms  has  made  a  differen- 
tial diagnosis  jwssible. 

Prognosis. — Pnictically  the  only  hojH^ful  \nnut  in  prognosis  is  the 
possibility  of  a  mistaken  diagnosis.  A  few  undoubted  cases  of  tuber- 
cular meningitis  have  recovered,  and  the  ]>ost-tubercular  lesion  has  l)een 
found  after  death  from  subsequent  an<l  unrelated  causes.  Dr.  G.  Fut- 
terer,^  formerly  assistant  to  Rindfleisch,  relates  a  case  in  which  tubercu- 
lar meningitis  had  been  diagnosed  by  Prof.  Leube.  Five  years  later 
calcareous  tubercles  were  found  in  the  spinal  meninges.  Henoch, 
Pollitzer,  Freyhan,  and  Avanzino^  also  report  cases  that  have  a  simi- 
lar bearing.  Their  extreme  rarity  hardly  invalidates  the  rule  of  fatality. 
Owing,  in  some  cases,  to  tlu*  <lifficulty  of  a  differential  diagnosis,  the 
physician  should  always  maintain  a  margin  of  reserve.  This  is  par- 
ticularly important  in  the  oscillators  p(^ri<Ml  of  the  disease,  when  appar- 
ent recovery  may  b(»  m(\st  (lecej)tive. 

Treatment. — The  same  general  management  and  care  should  be 
employed  as  in  acute  meningitis.  Actuated  by  the  beneficial  results  of 
iodoform  injections  in  tubercular  joint-<lisease,  in  Germany  inunctions 
of  the  shaven  sciilp  with  the  same  nuHlicument  have  been  warmly  advo- 
cated. Thev  may  be  tried.  All  are  united  on  the  use  of  calomel  in 
small  re])eated  dos(»s.  The  mercurial  not  only  is  the  best  agent  against 
the  constipation,  but  may  have  some  effect  upon  the  inflammatory  process 
within  the  skull.  The  extreme  tendency  to  rapid  emaciation  suggests 
the  most  careful  and  persistent  efforts  to  maintain  the  nutrition  by  every 
[K)ssible  means.  When  the  stomach  is  intolerant,  rectal  alimentation 
may  be  employed  and  cod-liver  oil  inunctions  are  useful.  Digestion  (sin 
sometimes  be  assisted  by  peptonizing  and  prc^ligesting  the  fotxl.  Stim- 
ulation by  whisky  or  a  good  wine  is  im])ortant  in  the  later  stages. 
During  the  period  of  excitement  sedatives  are  re(|uired.  In  children 
the  bromid  of  potassium  is  a  useful  remedy.  It  frequently  controls 
the  headache  and  reduces  the  convulsive  tendency.  The  action 
of  the  potassium  salt  in  producing  arterial  contraction  is  increasc^l 
*by  the  addition  of  chloral,  which  may  be  profitably  combined  with 
it.  Applications  of  lev,  or  the  cold  coil  to  the  head  seem  at  times  to 
give  some  comfort  and  relief  from  pain.  Antipyretics,  iiside  from  fre- 
(|Uent  gentle  sponging,   are   rarely   indicated  and  usually  do  no  gfMKl. 

^  ''(Miica^ro  Medical  Keconler,''  June,  1H95. 
2  "  Rif.  Me<l.''  Aug.  *i(),  VMY.i. 
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The  hot  bath  often  effectually  controls  the  convulsions.  Of  late  the  value 
of  drainage  or  mere  exploration  of  the  peritoneum  in  tubercular  infec- 
tion of  that  cavity  has  turned  attention  to  the  possible  value  of  a  similar 
pnx*edure  in  tul)orcular  meningitis.  Some  of  these  cases  have  been 
drained  and  the  ventricles  tapped  with  alleged  temporary  improvement. ' 
Quincke's  lumbar  puncture,  which  certainly  reduces  intracmnial  pressure 
and  removes  the  fluid,  has,  in  the  cases  reported  by  Strahan,  been  fol- 
lowed by  recovery  once.  As  a  fatal  ending  is  the  only  reasonable  expec- 
tation, when  the  diagnosis  has  been  confirmed  by  the  lumbar  puncture, 
the  injection  of  iodoform  emulsions  or  other  solutions  within  the  spinal 
an<l  cranial  dura  may  be  attempted  with  propriety. 


CHAPTER  IV. 

DISEASES  OF  THE  FIRST  AND  SECX)ND  CRANIAL 

NERVES. 

Dlseases  of  cranial  nerves  are  broadly  divided  into  those  which  aiVect 
the  cortical  cetitersy  those  which  involve  the  nucleiy  and  those  which 
involve  trunks  and  peripheral  portions.  The  peripheral  nerves  extend 
from  the  nuclei  to  the  ultimate  distribution  of  their  fibers.  A  part  of 
their  course  lies  within  the  mass  of  the  brain  itself.  While  the  peripheral 
portion  of  a  cranial  nerve  may  suffer  independently  of  its  nucleus,  injury 
to  the  nuclear  center  is  always  followed  by  degeneration  in  the  periph- 
eral part.  It  is  not  unusual  for  a  peripheral  nerve  to  be  singly  injured 
by  traumatism,  or  even  by  disease,  but,  owing  to  the  close  anatomical  and 
physiological  relations  of  the  cranial  nuclei,  the  medullary  centers  are 
rarely  individually  diseased.  Very  often  nuclear  disease  of  the  cranial 
ner\'es  is  but  a  portion  of  a  more  general  ner\^ous  malady.  The  suc- 
cessive nuclear  centers  in  the  medulla,  along  the  floor  of  the  fourth 
ventricle,  under  the  aqueduct  of  Sylvius,  and  on  the  posterior  wall  of  the 
third  ventricle,  constitute  the  upward  prolongation  of  the  spinal  gray 
matter.  They  may  be  involved  with  the  spinal  centers  at  the  same 
period  or  at  varying  stages  of  a  given  general  malady.  The  periphenil 
parts  of  the  cranial  nerves  also  participate  in  the  general  diseases  which 
affect  the  spinal  nerves  and  react  similarly  to  infections  and  |)oisons. 
The  analogy  of  the  last  ten  cranial  pairs  to  the  spinal  nerves  should  he 
clearly  apprehended.  The  olfactory  and  optic  nerves  react  more,  as 
does  the  brain  proper.  They  are,  in  fact,  jK^rtions  or  lobes  of  the  brain. 
To  a  less  deeree  the  same  is  true  of  the  auditory  nerve. 
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Diseases  of  the  Olfactory  Nerve. — The  exact  cortical  origin  of 
the  olfactory  nerve  is  not  known.  Its  pathway  in  the  brain  is  not 
clearly  traced.  Its  (listiirlmnco,  usually  considered  of  slight  imjwrtance, 
is  often  overlooked.  Onlinarily,  the  olfactory  cortical  center  is  assigned 
to  the  uncinate  gyrus,  or  near  by,  in  the  comu  ammonis  in  the  floor  of 
the  lateral  ventricle.^  Certain  cases  of  epilepsy  in  which  an  aura 
ref(»rable  to  the  sense  of  smell  was  noted  have  presented  post-mortem 
evidences  of  disease  of  the  temporosphenoidal  IoIk?  near  to  or  involving 
the  uncinate  convolution.  The  same  is  true  of  some  cases  of  mental 
disease  marked  by  hallucination  of  smell.  It  seems  probable  that  the 
olfactory  nerve  is  represented  on  both  sides  of  the  brain. 

A  loss  of  smell  on  the  side  opjwsite  to  a  lesion  in  the  posterior  por- 
tion of  the  internal  capsule  has  been  noted  by  F6r6  ^  and  confirmtKl  by 
others.  Usually,  however,  the  lesion  is  on  the  same  side  of  the  bniin, 
and  involves  the  olfactory  tract,  the  bulb,  or  the  nervous  filamenta, 
which  are  distributed  to  the  nasal  vault  through  the  cribriform  plate  of 
the  ethmoid.  Disease  of  the  middle  cerebral  artery  near  its  origin  from 
the  circle  of  Willis  may  cause  loss  of  smell  in  the  corres|Kmding  nos- 
tril. This  is  probably  through  injury  to  the  bnichia  of  the  olfactory 
tract.  Basilar  fracture  often  destroys  the  nerve  at  the  cribriform  plate. 
In  such  ciises  the  loss  of  smell  is  an  imjM)rtant  localizing  fact.  Local- 
ized meningitis,  caries  of  bone,  tumors,  or  abscesses  may  have  the  same 
effect.  Hydrocephalus  may  stTiously  compress  these  nerves.  It  lias 
been  claimed  that  tumors  situated  in  distant  parts  of  the  brain  provoke 
neuritis  in  the  oHiK^tory  tnict  similar  to  the  optic  neuritis  usually  asso- 
ciated with  encephalic  neo|)lasms.  In  old  age  the  olfactory  bulb  atrophies 
and  the  sense  of  smell  diminishes.  In  hysteria  smell  may  be  entirely  alx)l- 
ished.  This  may  be  a  bilateral  condition  and  exist  practic4illy  alone, 
but  is  usually  unilateral  and  confined  to  the  hemianesthetic  side  of  the 
bmly.  Gowers  mentions  some  cases  in  which  the  recognition  of  certain 
odors  alone  was  lost.  Overstimulation  of  the  sense  of  smell  will  para- 
lyze it,  and  the  loss  may  l)e  permanent.  Onlinarily,  a  stnmg  stimulation 
for  three  or  four  minutes  so  bhuits  the  sense  that  it  no  longer  n^cognizes 
the  particular  odor,  but  re(»ov(»rs  itself  in  alxmt  a  minute.  Continued 
ex|H)sure  to  strong  (k1oi*s  usually  result  in  permanently  diminishing  this 
s|M'cial  sense.  Oversensitiveness  is  occasionally  noted  in  neun)tics,  and 
can  be  cultivated.  The  blind  and  those  who  taste  tea  or  ins|K»ct  certain 
articles  of  commerce  gain  great  sensitiveness  in  this  way.  Finally,  the 
olfactory  bulb  may  l>e  congenitally  wanting. 

The  progrnosis  in  loss  of  smell  from  disease  of  the  ol factor)'  nerve  is 
usually  bad.  It  de])ends  on  the  cause  in  a  given  case.  Catarrhal  nasal 
conditions,  fifth-ner\'e  disturbance,  and  hysteria  nuist  be  ruled  out.  The 
use  of  faradism  is  said  to  have  done  good  in  a  few  cases.  It  is  applied 
to  the  mucous  expanse  over  the  turbinates,  and  is  v(»ry  painful.  Snuifs 
containing  strychnin  ortpiinin  maybe  triwl.  Oversensitiveness  is  con- 
trolled by  morphin  or  cocain,  but  their  use  is  attended  by  the  danger 
of  setting  up  an  incorrigible  habit. 

*  Zuekerkandl,  *'  Uelier  das  liiecliscentrum. "         »  *' Arch,  de  Neurologie,"  If^Ho. 
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Diseases  of  the  Optic  Nerve. — The  Visual  Tract. — Only  the 
infinitely  short  fibers  between  the  layer  of  rods  and  cones  and  the  retinal 
ner\'e-cells  can  properly  be  called  peripheral  optic  nerves.  The  retro- 
(M*ular  bundles  that  are  named  optic  nerves  by  anatomists  react  to 
injur>',  as  do  other  cerebral  connecting  tracts.  I^ike  them,  if  divided 
they  never  unite,  while  peripheral  nerves  unite  readily  under  proj)er 
conditions. 

The  term  optic  nerve,  with  this  understanding,  will,  however,  be 
ii^ed  as  ordinarily  accepted.  The  retina  is  made  up  of  two  lateral 
lialves  supplied  from  corresponding  sides  of  the  bmin, — that  is  to  say, 
the  right  lialf  of  each  retina  is  in  anatomical  connection  with  the 
right  cerebral  hemisphere  and  tlie  left  half  of  each  retina  with  the  left 
hemisphere.  At  the  macula  lutea,  or  {)oint  of  greatest  visual  activity, 
thes*e  halves  overlap.  This  central  {mrt  of  the  retina  is  thereby  abun- 
dantly supplied  from  both  hemispheres.  As  the  bridge  of  the  nose  cuts 
<^  much  light  that  would  enter  the  pupil  from  tliat  direction,  the  tem|)oral 
or  outer  halves  of  the  retinse  are  rendered  in  part  functionally  inactive 
and  their  afferent  fibers  are  less  in  number.  The  optic  nerve  in  conse- 
quence contains  many  more  fibers  for  the  inner  than  for  the  outer  halves 
of  the  eye-gn)unds. 

At  the  chiasm  in  man  a  partial  decussation  takes  place.  The  larger 
number  of  fibers,  those  in  relation  with  the  inner  or  nasal  halves  of  the 
retina?,  cross  to  tlie  opposite  side.  Those  from  the  temporal  halves  of 
the  retinae  pass  backward  on  the  same  side.  At  this  point  a  number  of 
fibers 'enter  the  gray  matter  in  the  floor  of  the  third  ventricle.  Back 
of  the  chiasm  the  temporal  fibers  of  the  right  eye  are  accomj>anied  by 
the  nasal  fil>ers  of  the  left  eye,  and  they  together  make  uj)  the  right  optic 
tract.  In  other  words,  the  right  optic  tract  contains  all  the  fibers  going 
to  the  right  halves  of  both  eyeballs.  It  is,  then,  clear  that  while  division 
of  an  optic  nerve  causes  absolute  blindness  of  one  eye,  division  of  one 
optic  tract  would  prwluce  half-blindness  of  the  corresjKuiding  sides  of 
both  retinae.  This  would  manifest  itself  in  blindness  in  the  op})osite 
halves  of  the  visual  fields,  heinianojPfia,  owing  to  the  fact  that  obliqu(» 
rays  of  light  entering  the  pupil  impinge  on  the  opjK)se(l  |)ortion  of  the 
retina.  A  glance  at  figure  29  will  make  this  clear.  Owing  to  the 
fact  that  the  macula  lias  a  double  supply  the  hemianopsic  field  always 
shows  an  indenture  at  the  fixing  jK)int.  In  such  cases  direct  vision 
may  ni»t  Ix*  impairetl  in  acuity,  so  thoroughly  is  each  macula  supplied 
by  Vxith  hemispheres.  The  dividing  line  between  the  half-fields  in  a 
hemianoj>sic  eye  is  practically  vertical,  but  may  incline  one  way  or  the 
other  to  a  slight  extent  in  various  individuals. 

Injur}' dividing  the  chiasm  longitudinally  would  cut  off  all  the  fibers 
to  both  nasid  halves  of  tlu'  ivtiuje  and  ])nMluce  double  hemianoj)sia, 
marked  by  blindness  for  all  obje<»ts  to  the  right  for  the  right  eye  and 
all  objwts  to  the  left  for  the  left  eye.  Enlargement  of  the  ]>ituitary 
gland  or  pressure  through  the  fl(M>r  of  the  thinl  ventricle  may  cause 
this  result. 

In  extremelv  rare  instances  a  bilateral  blindness  in  the  nasal  fields 
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if  (■»iis<-<)  liv  symmctrimi  lot<iiiiis  in  the  optic  iivrvpN.     This  comlitioti 
htai  Ihh-ii  iiMiully  iittnl)iite<l  to  hiluterul  ktiion  of  the  uutur  )N)rtioiis  of 


the  HiiaHtii,  hilt  at  iht»  |H>uit  ihi  t  ni-Mtl  iiiid  direct  fib<>rs  are  iiitor- 
tiiin{;)e<l  (nee  1  if:  J'l  A)  luid  Shoe  itiiikt  r  '  iiiH-t-  th  it  tlie  pnHtcw  is  due 
to   neuritis  iiuadnij;  ihi    nptn    iur\(-  "MiiiiHtnciilly  by   way  of  the 
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hy  Will.nmd  and  ^mv.vv. 
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TIk-  (iptiv  tnu-t  {)as!^ing  backward  encircles  the  cms  cerebri  and 
eiilers  tin-  geniculate  bodies,  tlie  aiiteriur  ecirpus  qiiadrigeminum,  and 


'  of  uromegAJIfl  due 


the  optic  tlialntuus  of  the  same  side.  From  the^  ganglionic  bodies 
fibers  then  pass  outward  and  backward  uruund  the  pueterior  horn  of 
the  hiteml  ventricle,  to  end  in  the  cortex  of  the  euneus,  the  postero- 
internal portion  of  the  occipital  lobe.  This  portion  of  the  occipital  lobe 
iv]»resen!s,  therefore,  half-vision  for  each  eye  and  is  in  relation  with  the 


Ulenl  llcIJi  bIhi  coutrucliil. 


lateral  lialves  of  the  n'tinse  on  the  same  side  of  each  eyeball.  Any 
le-i<in  that  intcrnipts  the  visual  pathway  biiek  of  the  chiasm,  or  destroys 
tlie  vir^iiol   centers  in  the  cuneus,  produces  fula-al   hoinonymoua    keini- 
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The  cortical  lialf-vision  centers  of  the  ciineus  arc  in  turn  brtmglit  by 
connecting  fibisnt  into  nilation  with  higher  confers  for  visual  menioriee, 
probably  Mitiiiited  in  and  about  tin-  angular  gyri  of  t\w  parietal  lobes. 
In  tbesc  higher  visual  centers  both  eyes  are  repreaentctl  in  each  henii- 
gplivre.  The  jiarietal  centers  proliably  i'reely  communicate  through  the 
uillosal  crossway.  Injury  to  the  left  ]>urictul  region  in  right-han<le<l 
j>ersons  produces  Joim  of  viniial  word-nicnioricx,  or  worrl-t/lindnfati,  but 
du(s  not  cause  hrmiaiiopsia. 

The  filwrs  which  supply  the  nmcnla  lutoa  of  the  n-tina  oceui>y  at  the 
apex  of  the  orbit  the  central  [H>rt)i>n  of  the  optic  n('r\'e  in  close  proxim- 
ity to  the  central  artery  and  vein.  Thoy  then  I)eoome  su[>crficial  on  the 
outer  side  of  the  nerve  and  pnx-eed  in  this  position  t4)  the  bai>k  of  the 
eye.  Ancuiysni  of  the  central  artery  or  axillary  inflammation  of  the 
nerve  al»out  the  artery  may  so  involve  tliem  that  blindness  of  the  center 
of  the  flcid  develops.     This  condition  of  central  blindness,  or  eentrnt 


bf  lite  dul 


»e.Qtoma,  \n  also  cuninion  in  tobacco  and  alcoholic  amblyo])ia.  The  {toiiwn 
seems  to  have  tlie  greateiit  eflect  on  tlie  nioKt  ushI  and  consequently  most 
sensitive  fibers  or  tlieir  ndatinl  part». 

The  h)s«  <)f'  vision  is  sometimes  limited  to  u  i/tiatij-mit  of  the  field. 
The  qniidnnit  in  tlie  field  is  lMinnd<-d  ]»nn'ti(«lly  by  lines  horizontal  and 
verticid  to  tlie  ftxing  |Kiint,  which  itself  is  Mjiared.  A  case  originally 
presenting  hemiann]).sla  may  eventually  reeover  in  gmrt  and  aquadrantic 
loss  alone  n'main.  It  is  probable  tliat  these  (]uadrdnts  are  K[>ecially 
reprcsi'utcd  in  the  iH-eipital  cortex.  In  organic  hen)ianii[>sia  usually  the 
seeing  half  of  the  field  is  also  more  or  less  peripliendly  re<lucc<l.  The 
blind  jKirtion  of  the  fiehl  may  nut  lie  uiiitorinly  affecled,  some  fnicthmal 
visitm  remaining  at  various  |KiiiitK.  Rarely  cases  have  been  note<l  in 
which  then-  was  lieniiauopsia  fur  n'rtain  <Mli)rs  aliinc.  In  tobiuTco  blind- 
ness the  centnd  scotoma,  as  a  nde,  varies  for  ditlertnit  (wliirs. 

In  locating  the  lesion  that  causes  henn:ino|Miia,  the  Aemiano^iVr/fU/^i/Zurj/ 
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rraetion  of  Wernicke  is  of  value.  If  the  pupil  rej^poiids  when  a  narrow 
bi'aiii  of  light  falls  on  tbeblim!  retina,  the  lesion  is  back  of  the  genicu- 
late Ixxlieg.  The  presence  of  thirt  reaction  indicates  that  the  pupillary 
iier\-es  are  not  involved.  They  accompany  the  optic  tract  as  iar  an  the 
geniculate  bodies.  The  test  must  be  made  with  great  care.  The  reac- 
tion has  a  punitive  significance,  when  present,  that  its  absence  lacks. 
A  double  temporal  blindness  by  itself  is  positive  evidence  of  disease  of 
tlie  i-fiiagvi.  When  an  o}tfk  trad  is  involved,  the  crus  is  almost  invari- 
ably affected  at  the  same  time  by  the  same  lesion,  so  that  [laralytic  bo<ly- 
nrnptoms  on  the  same  side  as  the  Itlind  field  or  opposite  to  the  blind 
retinal  half  are  present.  Other  cranial-ner\'e  lesions  an-  likely  also  to 
be  present.  Liesions  of  the  gwifidntf  bofUex,  the  corpora  quadrigrmina, 
and  the  opllc  thataml  almost  invariably  involve  the  internal  capsule  and 
pHxluoe  paralysis  in  the  body  on  the  opposite  side,  A  pure  double 
hemianopsia  may  l)e  produee<l  by  injury  to  the  ctineiie. 


A  transient  hemianopsia  occasionally  is  a  symptom  of  migraine  and 
lithemia.  It  is  not  impossible  that  bvsteria  may  pnxliK'c  it,  but  concen- 
tric cimtr.iolion  of  the  field  and  diangcs  in  tlic  ciilur  formula  are  nsual 
ami  cbanicteristic  in  hysteria.  In  organic  beniiiinopsia  the  reductions  of 
the  field  embrace  form  and  colors  equally. 

The  optle  nerre.  is  ofVen  injured  by  intni-orbital  dis<'asc,  such  as  tumor 
or  aneurysm.  It  may  lie  cut  oft'  at  the  fonunen  opticum  by  a  Iwisilar 
fractnre,  or  involved  bv  inflammation  fmm  csiries  of  the  sphenoid.  An 
exteiL^ion  of  inflammation  down  the  sheath  in  meningitis  is  not  nire. 

The  fkiamn  in  injun-d  most  fre(jueiitly  l»y  pituitary  tumors,  by  syph- 
ilitic growths,  and  by  pressure  from  the  thin!  ventricle  in  bydroccpbalus, 
(niuty  changes  and  interstitial  hemorrhage  have  also  U-cn  ol)scrved. 
I>ise5is4Hi  carotids  may  press  wyxm  it. 

The  optic  trad  may  Iw  involved  in  iKisilar  tumors  or  those  on  the  in- 
ternal aspect  of  the  temporosphenoidal  lol)es.  A  [mtcli  of  thickening 
in    multiple   sclerosis   may  affect   it.      The   intrw^rfhral  path  of  the 
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visual  tract  is  often  affected  l)y  tumors,  hemorrhage,   softening,  and 
traumatism. 

The  Papilla  and  Retina. — Associated  witli  or  consequent  u{)on 
many  organic  pnx^&sses  in  the  l)min  and  spinal  conl,  the  optic-nerve  head 
and  the  retina  are  diseased.  In  two-thirds  or  more  of  the  cases  of  en- 
cephalic tumors  pitinUiiisy  usually  double,  is  present  at  some  i>eriod.  It 
presents  ophthalmoscopically  the  choked  disc.  The  onset,  often  sudden, 
may  be  insidious,  and  in  some  measure  the  rate  of  development  is  relat(»d 
to  the  activity  of  the  new  growth.  While  a  long-standing  growth  in  the 
brain  may  give  rise  to  a  sudden  papillitis,  a  chronic  process  in  the  nerve- 
head  is  never  associated  with  acute  brain  disease.  Of  much  importance 
is  the  fact  that  a  well-marked  choked  disc  may  not  be  attended  by  much 
loss  of  vision  and  no  symptoms  may  call  the  patient's  attention  to  its 
presence.  In  some  cases  tem|K)rary  loss  of  vision,  lasting  from  a  few 
minutes  to  several  hours,  has  been  noted.  Intense  optic  neuritis  finally 
affects  vision  in  all  its  mmles.  Acuity  is  diminished,  the  field  is  reduced 
for  form  and  color,  scotomata  for  both  are  frequent,  and  blindness  may  be 
induceil.  The  papilla  is  swollen  and  infiltrated  with  a  plastic  material 
that  obscures  th(»  outline  and  enlarges  and  elevates  the  disc.  The  organ- 
ization of  the  infiltrate,  and  consequent  shrinking,  causes  the  final  dam- 
age to  the  entering  nerve-filx?rs.  Papillitis  may  terminate  in  recovery, 
but  its  legitimate  end  is  more  or  h»ss  atrophy  of  the  optic  nerve  with 
impairment  of  vision  or  complete  blindness.  In  several  cases  of  brain- 
tumor  with  optic  neuritis,  the  papillitis  subsidcnl  on  the  removal  of  the 
tumor.  Even  op(>ning  the  skull  widely  may  cause  a  reduction  of  the 
|>apillitis  in  in()|>erable  brain  tumors  and  prevent  blindness.  In  other 
instances  improvenuMit  in  the  bniin-lesion  is  attended  by  decreasing 
papillitis.  The  intensity  of  the  papillitis,  therefore,  has  some  diagnostic 
and  prognostic  value. 

PapiUiiiH  rarely  results  from  brain-abscess,  but  in  basilar  meningitis  a 
papiilo- or  nexivoretinitlH  is  extremely  frequent.  In  this  form  the  choking 
of  the  disc  is  less  marked.  Orbital  disease  is  the  usual  enuse  of  unilateral 
papillitis,  but  in  rare  cases  a  one-sided  optic  neuritis  has  b<H»n  caused  by 
tumor,  generally  on  the  same  side  of  the  brain.  WildcT^  notes  tliat  in 
t(»n  cases  where  optic  neuritis  was  distinctly  greater  in  one  eye  than  in  the 
other,  the  tumor  was  on  the  side  of  the  brain  corresponding  to  the  more 
intense  inflammation.  Marcus  Gunn^  found  that  the  tumor  and  unilat- 
eral papillitis  were  located  on  the  same  side  of  the  head  in  eighteen  of 
twenty- four  cases,  and  with  grejit<T  uniformity  in  the  tumors  that  wen; 
situateil  anteriorly.  The  locjilizing  value  of  bilateral  papillitis  is  prac- 
tically negative,  as  it  is  common  to  tumors  in  all  parts  of  the  brain,  but 
is  particularly  frequent  with  cerebellar  growths  and  thosi*  situated  in  the 
brain-axis. 

Optic  neuritis  also  occurs  in  toxemic  conditions.  It  is  sometimes 
found  in  anemia,  often  in  albimiinuria  and  in  lead  ]K)isoning,  and  after  in- 
fectious fevers.  In  the  albuminuric^  form  the  retinal  expanse  is  commonly 
invaded,  but  sometimes  the  changes  arc  practically  eonfinc*d  t4)  the  disc. 

Regarding  the  causjition  of  papillitis,  many  theories  have  bwn  addu(^«d 
and  rejecti^d.      In  sonu?  (»ases  it  is  clearly  due  to  irritation  descending 

»  "Chicago  Mwiical  Keionlcr,"  Juiu«,  1H!)4.  *  "London  Lancet,"  July,  1K97. 
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tfaeslieath  of  tbe  optic  nerve  from  intracranial  inflauiniation.  The  idea  that 
it  i?  due  to  intracranial  pressure  or  pn^jsure  within  the  optic-nerve  aheatli 
in  all  cases  lia^  been  abandoned.  In  toxic  ca^s  it  may  repre^ut  tlie  local 
attion  of  the  poison.  Deutsohmann  *  iuDists  that  it  is  due  to  pathugeniu 
or^ani:>ni9  which  enter  from  without.     The  question  is  not  settled. 

AtToph7  of  the  optic  nerve  may  (1)  follow  papillitis  and  reti- 
nitis or  choroiditis ;  (2)  it  may  result  from  injury  or  inflammation 
t<>  the  nerve-trunk ;  (3)  it  may  be  associated  with  sclerotic  disease  in 
the  brain  and  spinal  cord ;  (4)  it  may  be  due  to  diabetes,  malaria, 
or  syphilis  ;  and  (5)  it  may  be  of  unknown  causation. 

The  atrophy  consecutive  to  papillitis  is  easily  understood,  and  of  the 
same  nature  is  the  retinitic  and  choroiditic  forms.  Injury'  to  the  optic 
ner\'e  naturally  results  in  atrophic  dc^ueration  of  the  ner\'e-head.  That 
form  of  optic  atrophy  found  in  about  a  tenth  of  the  cases  of  locomotor 
ataxia,  often  present  in  paretic  dementia,  and  not  infrequent  in  multiple 


Fig.  a^— Atniphir  ur  ihe  ujaic  c 


iir  dl<seminat4^^1  sclerosis,  has  an  importance  quite  its  own.     Atniphy  is 
fiiumi  in  nmuurolic  idiocy  and  in  the  cerel>eUar  fonu  of  family  ataxia. 

The  symptoms  and  ophthalmosco))ic  pictures  are  tolerably  uniform 
for  the  various  forms.  In  the  variety  associated  with  tabes  the  dis^-  is 
often  grayish,  translucent,  and  shows  the  stipling  of  the  lamina  cribmsa. 
In  the  pustpapillitic  form  the  trauslucency  and  stipling  are  less  marked. 
In  amaurotic  idiocy  there  is  a  peculiar  bluish  spot  at  the  site  of  the 
macula  about  twice  the  size  of  the  di.sc,  presenting  in  its  center  a 
brownish-red  spot  strongly  contrasting  with  it^  surroimding  patch  and 
reseniblinga  central  embolism  or  hemorrhage.  At  thcf-nme  time  the  disi- 
U  atrophic-  In  all  forms  of  atrophy  the  disc  i.s  shaqib 
the  surrounding  retina  by  its  pallor  and  the  vessels  are  din 

FunctionaJ  and  Tozio  Blindness. — The  pei-uliariti 
blindness  will  be  detailed  in  the  deseripti<«i  <)f  that  disea-ie. 
'  "  I'eher  NenrilLt  Optica."  1**T. 
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the  loss  of  vision  may  «>nie  on  slowly  or  puddenly.  It  is  usually  uni- 
latoral  and  most  markinl  on  the  paralytic  or  anesthetic  side  of  the  IxKly, 
but  the  op|M)site  eye  is  nwirly  always  s<»mewhat  affected.  The  charac- 
teristie«s  are  contracted  fields  and  inversion  of  the  color  formula.  When 
a}»j)arently  absolute,  by  using  prisms  or  other  suitable  means,  it  can  l>e 
demonstrated  that  the  eye  o|H'rates  pn»jH»rly,  but  that  ocular  impressions 
are  onlinarily  negl(»cted  by  the  higher  visual  centers,  where  the  disturb- 
ance must  l>e  l(K»ated. 

Diswise  in  bran(*hes  of  the  fifth  nenH*  is  sometimes  attende<l  by 
jiartial  blindness.  This  is  marked  by  considerable  conc4»ntric  (contrac- 
tion of  the  field  and  some  loss  of  acuity  of  vision.  It  is  princijNilly 
assiwiated  with  disturbance  in  the  dental  branches,  particularly  those  to 
the  molar  teeth. 

Ac^ute  (tneniia J  the  result  of  exccKsive  hemorrhage',  sometimes  induces 
blimlness  that  may  Ih'  complete  and  jKTnument. 

A  numlxT  of  genend  toxic  HtaleH^  such  as  urt^mia  and  syphilis,  and 
those  duo  to  (piinin  and  lead,  may  cause  amblyopia.  Uremic  blindness 
IS  often  of  sudden  onsc»t,  but  may  be  preceded  by  dimness  or  haziness  of 
vision.  The  fundus  in  such  cases  usually  presents  albuminuric  retinitis 
and  Hright's  dis<'ase  is  pr(»sent.  Tem|K>nirv  or  recurrent  blindness  in 
syphilitic  involvement  of  the  brain  is  sometimes  a  valuable  early  diag- 
n(»stic  symptom  of  that  condition  and  also  of  brain-tumor.  Early  cor- 
rection of  the  toxic  state  in  the  various  poisonings  usually  pnmiptly 
rt»sults  in  a  return  of  vision,  but  the  jK'rsistence  of  toxemia  may  induce 
j)ermanent  blindness. 

Excepting  in  the  albumiiuiric  cases,  the  fundus  at  first  ortlinarily 
presents  nothing  abnormal.  Smietimes  pupillary  symptoms  are  absent ; 
sometimes  there  is  dilatation  and  immobilitv.  The  difference  seems  to 
be  due  to  the  essential  involvement  of  the  cortical  cells  in  the  first  case, 
and  of  the  retinal  cells,  or  of  both,  in  the  second. 

No  attempt  is  made  in  the  fbn'going  to  exhaustively  tn»at  of  the  dis- 
cjises  (»f  the  visual  tnict  and  retina.  The  involvement  of  the  second 
cranial  nerve  is  commonly  only  a  part  of  a  neurological  case,  but  has  a 
symptomatic  value  of  great  im|K)riance.  Fn)m  this  stand|K»int  the  various 
features  that  relate  to  diseases  of  the  nervous  system  have  been  grouped. 


CHAPTER  V. 

DISEASES  OF  THE  CXULAR  NERVES-THE  THIRD, 
FOURTH,  AND  SIXTH  CRANIAL  PAIRS- 

Anatomical  Considerations. — The  mus<'les  of  the  eye  are  suppliKl 

by  the  third,  fourth,  and  sixth  cmnial  pail's  and  the  sympathetic.  The 
third,  foiu'th,  ami  sixth  nerves  arise  from  c(»lleetions  of  cells  nuiged  from 
iK'fore  ba<*kward,  under  the  |)osterior  |)orti<ui  of  the  middle  ventricle,  the 
a<|uedu('t  of  Sylvius,  and  the  anterior  angle  of  the  fourth  ventricle. 

Tliry  have  in  common  the  fmicti(»n  of  contn>lling  the  movements  of 
the  ey<balls.      In  addition,  the  third  nerve;  governs  contraction  of  the 
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iris  and  the  ciliary  muscle,  and  elevation  of  the  upper  eyelid.  The  sym- 
pathetic, through  tlie  uptic  ganifliun,  dilates  the  pupil.  Starting  from 
before  buokward  in  the  nbclei  of  the  third  nerve,  we  find  represented  (1) 
riiiarg  and  then  (2)  pupiUary  contractions.  The  centers  for  the  extrinsic 
ocular  mu!4cles  follow  presumably  in  the  followinfi;  order :  The  internal 
reotuii,  the  sujierior  rectus,  the  elevator  of  the  eyelid,  the  inferior  rectus, 
and  the  inferior  oblique.  The  fouHh  nerve  is  distributed  solely  to  the 
superior  oblique,  and  its  center  is  placed  close  Ivehind  those  for  the  third 
ner\e.  At  a  little  distance  caudad  under  the  floor  of  the  fourth  ventricle 
is  the  ct-utcr  for  the  nixlh  nervf,  which  controls  the  external  rectus.  All 
tbe^^e  centers  are  in  close  functional  and  anatomical  relationship,  and  can 
n«L<(>nubly  be  considered  as  a  single  mechanism,  made  up  of  thi'ee  por- 
ti>ni,i.  The  first  is  the  irid<x;iliar\',  the  second  embraces  the  (-enters  for 
the  muselejiof  convei^nce,  and 
the  third  comprises  tlie  nucleus 
for  the  sixth  nerve,  which  con- 
iiTtis  the  externa!  rectus,  the 
only  divergent  ocular  muscle. 
Ocular  movements  are  also  rep- 
resented in  the  fmntal  motor- 
cortex.  The  nuclear  centers  are 
conneetedwith  the  higher  levels 
thnmgli  the  nuitor  radiations 
and  the  internal  tapsule.  The 
muscU-s  govemw!  by  the  third 
nerve  an"  also  bnnipht  into  re- 
lation wiiit  the  orbicular  mus- 
cles of  the  lids  by  nuclear  con- 
nection with  the  facial  nerve. 
The  accommodation  and  light 
reflex  are  thereby  correlated  to 
the  act  of  winking  and  the  posi- 
tion of  the  paljH'bral  curtains. 

Based  ujwui  the  studies  of 
Schaefer,  Ihiverricht,  Danillo,     "i*'t'h,"™'ra;"u^i«''(V"lr"toll=^I.j'!^  """''''"' "'""'" 
Munk,  and   his   own   expcri- 

liients,  Koux '  asserts  that  the  oculomotor  apparatus  has  a  double  o<)rti<-al 
n-pn-sentation  ;  first  an  anterior  one  at  the  foot  of  the  second  fmntal 
convolution,  and,  second,  a  posterior  center  in  the  occipital  n'gion.  Von 
Bechterew^  also  contendn  that  irritation  of  the  anterior  margin  of  the 
occipital  lobe  in  the  d<^  produces  narrowing  of  the  pupil  and  increase 
of  acconunodative  effort. 

The  variiKis  ocular  muscles  serve  to  move  the  globe  in  the  orbit  in 
the  dinx-tions  indicated  by  their  names ;  but  the  su|K'rior  ami  inferior 
n-cti.  owing  to  the  oblique  direction  from  tire  ayicx  of  the  orbit  to  their 
insertion,  also  draw  the  eyeball  toward  the  nose  and  rotate  it  inward. 
This  is"  counteraeteil  by  the  oblique  muscles  and  the  external  rectus,  but 
the  oblique  muscles  also  act  in  convergence.     Convcrgcm-e  of  the  eyes, 
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necessary  fur  all  oKmc  vMion,  in  tlius  much  bettor  provided  for  than  the 
opjMmite  action.     Voluntiiry  divi-i^rent  stjnint  is  ini{>iM<8il)lc. 

The  m<)ti»r  ncrvt-s  of  the  vyv  may  he  iliHeuiMK]  (1)  at  their  nuclear 
origin,  (2)  in  their  intracerebral  course,  (3)  in  their  intnicraDial  course 
from  apparent  origin  to  their  cranial  outletit,  and  (4)  within  the  orbit. 
Four  gron[»  iif  symptonnt  are  produced  :  (1)  Pupillarj-  variations,  (2) 
ili»turhan<-e  of  iiLi-oniniodatioii,  (;{)  tnusoulur  incompotcncfi  and  equint, 
(4)  double  visiini.  It  is  by  the  study  of  thoM>  fiymptonis,  their  mutual 
cum bi nation H,  and  the  association  nr  absence  of  other  cerobral  indica- 
tions that  a  distinctive  and  Wjilizin^  diagnosis  is  possible.  We  will 
first  consider  the  individual  nerves. 

Ocular  Palsies. — ('omphU-  division  <)f  the  Uiird  iierve  paralyzes  all 
the  extrinsic  muscles  but  the  external  r<H:tus  and  the  superior  oblique. 
The  eye,  in  consetiueni.t',  can  Ix-  turned  strongly  to  the  outer  canthus, 
and  eventuolly  iH-comcs  ftxcd  in  that  position.  The  eyelid  droops  in 
complete  ptosis,  which  tlie  patient  tries  to  n'mwiy  by  the  action  of  the 
frontidis.  Tiie  pupil  Li  widely  diluted  by  the  uno{>]K>scd  action  of  the 
gym{)uthctic,  and  d(H's  not  react  for  light  or  accommodation.  The  eye, 
unless  strongly  myopic,  is  itu-ajNible  of  near  vision  tlmiugli  the  loss  of 
BtH-omniodallon  due  to  jinrtilysis  of  tlu'  ciliary'  nmsele.  There  is  ilouble 
vision  ex<'epting  when  the  sound  eye  is  made  to  corresjHind  with  the 
direction  of  the  one  pandyzttd. 

Division  of  the/oiic^/i  lu-rn-  allows  the  eyelwll  at  the  top  bi  slightly 
rotate  outward  on  the  !interoi>ost('ri<ir  axis,  which  w»rn'S|»onds  practi- 
cally to  the  line  of  din-ct  forward  vision.  When  lixc<l  in  this  position 
by  the  action  of  the  inferior  olilique  and  the  inferior  rcK-tns,  which  ac't 
together,  the  rotation  ran  sometimes  he  oiiserveii  if  cjirefnlly  hH)k(.>d  for, 
but  the  index  to  this  ^mnilysis  is  in  the  diplojiiit,  to  be  stndie^l  later.      lu 


Fig.  ST.— Pinlj. 


attempts  at  downward  convei^nl  vision  the  inwar<l  n>tation  of  the  eyc- 
luitl  fails  to  take  phuv. 

When  the  "Ixth  inri-f  is  divide<l,  the  eye  tan  not  be  turned  otitwanl 
from  a  line  marking  din-ct  fnrwartl  vision,  and  later  the  eye  iRitHnnes 
tix<><l  iu  a  strung  inward  .squint  that  may  nirry  the  pupil  to  the  internal 
eauthus.     The  di|»h>pia  is  marke<l. 
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Destructive  injury  to  the  sympathetic  produces  great  narrowing  of  the 
pupily  as  the  pupillary  sphincter,  innervated  by  the  third  nerve,  escapes. 
At  the  same  time  the  eyeball  becomes  prominent  or  slightly  exophthal- 
mic by  reason  of  the  paralysis  of  Miiller^s  nmscles  and  the  retro-ocular 
turgescence.     The  pupil  does  not  react  for  light  or  for  pain. 

Diagnosis  of  Ocular  Palsies. — When  the  lesion  is  complete  and 
has  existed  some  time,  difficulty  in  deciding  which  extrinsic  muscle  is 
at  fault  is  not  very  great  In  partial  lesions  and  when  the  condition 
is  vacillating  or  slight  in  degree,  a  careful  examination  is  required.  We 
have  two  important  indications — namely,  the  habitual  position  of  the  head 
and  the  iliplopia.  When  an  ocular  muscle  is  weakened,  the  patient  un- 
cons<MOUsly  and  constantly  so  carries  the  head  that  the  least  possible 
work  is  required  of  the  paretic  muscle.  For  instance,  if  the  right  ex- 
ternal rectus  is  involved,  the  patient  will  turn  the  head  to  the  right, 
thereby  relaxing  the  injured  muscle.  The  rule  as  laid  down  by  Land- 
holt  *  is  tliat  the  direction  of  the  head  corresponds  in  every  way  to  the  physi- 
fjlogicfd  action  of  the  paralyzed  muscle. 

If  the  extended  lines  of  the  visual  axes  for  l)oth  eves  do  not  attain  the 
same  fixed  ]x>int,  diplopia  results.  The  sound  eye  sees  the  fixed  object 
clearly  and  the  mind  refers  the  image  to  the  pro|)er  position  in  space. 
The  divergent  or  convei^ent  eye  sees  the  fixed  object  indistinctly,  as  the 
image  does  not  fall  on  the  sensitive  spot  of  the  retina  and  the  mind  pro- 
jects it  to  a  wrong  [)osition  in  space, — namely,  to  tlie  [K)sition  by  experi- 
ence associated  with  the  {larticular  part  of  the  retina  in  operation.  In 
diplopia  of  long  standing  the  mind  learns  to  neglect  the  weaker,  false 
image,  and  the  patient  may  be  unaware  of  his  double  vision.  The  eye  also 
usually  becomes  more  and  more  divercreiit,  presenting  the  comparatively 
insensitive  retinal  periphery  to  the  fixed  olycct,  and  this  assists  in  the  men- 
tal nejrlect  of  its  image.  When  the  muscle  weakness  is  very  slight,  diplo- 
pia only  iK^curs  on  quick  movemcfits  of  the  eyes  or  in  extreme  range  of 
the  eve  in  the  direction  of  the  alFected  miLscle's  action,  and  then  it  mav 
l)ebut  numienUirv,  the  musc»le  under  the  stimulus  of  attention  gradually 
drawing  the  eye  into  line.  This  is  often  accomplished  in  a  jerky  man- 
ner. The  eyeball  presents  a  numl>er  of  oscillations  which  may  termi- 
nate in  the  pn>j)er  i)osition,  or  the  globe  may  swing  back  to  the  abnormal 
position,  the  mascle  being  cjiiite  exhausted.  The  double  vision  and  the 
faulty  pn»jection  at  first  invariably  give  ris<»  to  piX)nounctHl  ocular  vertigo. 

In  examining  a  case  of  diplopia  the  first  qu(»stion  is  whether  it  is 
mon<x*ular.  Closing  one  eye  prevents  double  vision  unless  it  is  confined 
to  the  o[>en  eye,  in  which  case,  if  not  due  to  defective  media  or  faulty 
curvatures,  it  is  almost  surely  hysterical.  Place  the  patient  in  a  good 
light,  have  him  hold  the  head  motionless,  and  let  him  follow  with  both 
eyes  the  point  of  your  finger  through  a  circular  range  about  a  foot  from 
his  face.  At  some  angle  the  two  eyes  will  fail  to  maintain  i>arallelism, 
or  jerky  movements  of  one  eye  may  be  noticed.  The  jK)int  is  to  determine 
which  is  the  aifwted  eye.  Cut  off  the  patient's  line  of  sight  from  one  eye 
with  a  cjinl  hehl  at  such  a  distance  from  it  that  its  motion  can  still  be  ob- 
s<*r\'e<l,  and  have  the  [mtient  fix  both  eyes  ujx»n  your  finger  in  the  direc- 
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tion  towanl  which  conjiipite  movements  fiiil(Hl.  If  tlie  sound  eye  be 
(Havered,  it  will  ovcmct  and  be  turne<l  farther  to  the  side  than  is  re- 
quired. This  ovenictioii,  or  Hceoudary  deviatlony  is  due  to  tlie  fact  that 
th(»  stimulation  necessary  to  draw  the  affected  eye  in  the  direction  of  the 
weak  muscle  is  more  than  sufficient  for  the  corresjwnding  sound  muscle. 
If  vou  have  coverwl  the  weak  ey(»  in  the  same  wav  it  will  not  move 
outward  far  enough  wh(»n  the  finger  is  fixed  by  the  sound  eye,  and  for 
a  similar  reason.  The  direction  of  failure  in  the  afflicted  eye,  therefon*, 
j)oint»5  t4)  the  weakened  muscle.  In  marked  s<|uint  of  this  character 
the  affected  eye  often  presents  a  much  wider  range  of  motion  when  the 
sound  eye  is  w)ven»d  than  when  binocular  visicm  is  attempted.  Apixir- 
ently  the  volitional  attempt  is  strongi»r  when  the  muscle  is  not  disturl)ed 


I 
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FiK.  :^.  -  Convergent  squint.  Tlir  trt  of  light,  a  c,  fulls  to  the  right  of  the  seiihilWe  8|K>t,  in,  of 
the  inturiK'il  l«>ft  oyi*.  L.  Such  ^4tinluluH  has  always  lietMi  r(>oognis(*(I  hy  fh«*  mind  a^  emanatinff  from 
ohjcc'ts  to  the  loft,  and  not  realixing  I  Ik*  diHurdwred  poMif  ion  of  the  <H>ular  gl(»k)e  a  faKt*  image,  c,  is  pro- 
icirted  an  additional  di^<tanoe  to  the  loft,  measuring  from  c  as  the  o|)erating  sensitive  spot,  in  the 
fine  d  e. 

Fig.  39.— hlTiTgent  Mjuint.  Tho  ray  of  light,  a  c,  fallf  to  tho  left  of  the  macula,  m,  of  the  outwardly 
turned  left  <*ye,  L.  such  ^(timuluH  han  always  Imh^u  axM<K>inf(><I  with  ohjects  to  the  right,  and  the  falf*« 
image,  e,  in  proJecte<l  to  the  right,  c.  acting  on  the  xenNilive  s|h)|  at  the  limo. 


by  tw<»  images.     Overaction  of  the  simnd  eye,  however,  occurs,  as  in 
the  card-test. 

The  f///>//>y>/V/  Uni  is  made  as  follows :  Place  the  jKitient  facing  a 
«indle  or  l)right  object,  such  as  a  narrow  strip  of  white  |)aper  the  size  of 
a  lead-jMjiicil,  placeil  on  a  dark  background  at  a  distance  of,  say,  twenty 
feet.  Cover  one  eye  with  a  red  glass.  If  there  is  dtmble  vision,  the 
red  image  corresjKuids  to  the  covered  (ye.  If  the  nnl  image  and  the 
c^jvchkI  eye  are  on  the  .same  side,  the  diplopia  is  Himp/c;  if  on  opposite 
sides,  tlu^  dipl<»pia  is  rrossul.  When  the  eyes  converge,  the  diph»pia  is 
simple  ;  when  the  eyes  tliverge,  the  diph»pia  is  crosseil.  (iowers*  rule  is  : 
**  WhcH  the  ri'tmf/  lincx^  the  prol(nufi'(l  rifttitti  f/.rfx,  crojs^c,  ihe  diplopia  ii<  not 
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ct-OftseiU^  If,  now,  the  fixing  object  remaining  stationary,  the  head  l)e 
tiimeil  one  way  and  anotlier, — in  some  given  direction  tlie  images  will 
^»[xiRite  and  in  the  opposite  direction  approach  and  perliaps  fuse. 
Jjimdholt  ^  lays  down  this  rule  :  *^  The  affedetl  eye  w  that  in  tlie  dirediof} 
of  irhoi^  iinar/e  the  diplopia  increases.^^  For  instance,  in  simple  diplopia, 
the  right  image  corresi>on<Ls  to  the  riglit  eye.  If  tlie  diplopia  increases  on 
l<R>kiug  to  the  right,  the  right  eye  is  affei^te<l.  In  cmssed  diplopia  the 
\v(i  image  corresponds  to  the  right  eye.  If  the  images  ^n^'parate  on  look- 
ing to  the  left,  the  right  eye  is  at  fault  because  its  image  corresponds  to 
the  dinvtion  of  the  increaseil  diplopia.  The  same  thing  is  true  in 
vertical  diplopia. 

He  also  lays  down  this  rule  :  "  TTie  jyaralyzed  mmcJe  w  (he  one  whidi 
voidd  (/ire  to  the  eye  the  direction  of  the  false  inuif/e,^^  The  false  image, 
of  ciMirse,  belongs  to  the  affected  eye.  For  instance,  in  simple  diplopia 
with  the  right  eye  affected,  it  is  the  external  rectus  that  is  at  fault,  as  it 
i^  this  muscle  which  would,  if  competent,  direct  the  eye  t*)  the  posi- 
tion of  the  false  image  at  the  right  of  the  true  image.  Involvement 
of  the  oblique  is  similarly  shown.  If  the  patient  indicates  that  the 
imago  of  the  right  eye,  in  simple  diplopia,  is  to  the  right  and  its  upj)er 
end  leans  to  the  left,  we  know,  by  the  application  of  this  rule,  that  the 
right  sujierior  obli(|ue  is  deficient.  An  opposite  condition  would  point 
to  the  inferior  oblique  and  inferior  rectus,  which  o|)erate  together. 

The  location  of  the  lemon  determines  the  distribution  of  symptoms 
and  through  tiiem  is  clinically  deciphereil.  A  lesion  involving  the 
nndei  under  the  aqueduct  of  Sylvius  is  almost  invariably  attended  by 
bilateral  svmmetricnl  eve  conditions.  This  is  due  to  the  anatomical 
proximity  of  the  centers  on  each  side  of  the  middU*  line  and  to  their 
physiolr^ical  relations.  A  lesion  which  destroys  accommodation  and 
pupillar}*  contnictions  affects  the  mont  forward  group  of  nuclei.  If  the 
middle  r/roup  is  involved,  all  the  extrinsic  muscles  of  the  eyes  are  dis- 
ahle<l,  even  the  external  recti,  as  this  group  has  a  controlling  influence 
over  the  nucleus  of  the  sixth  nerve.  If  the  lesion  fall  u)K)1i  the  sixtli 
nudenji  alone,  double  convergent  s(juint  is  produced.  In  the  same  way, 
if  some  one  or  several  of  the  conjugate  movements  of  the  eyes  be  lost, 
or  a  double  ptosis  is  present,  the  lesion  is  nuclear  unless  movements  of 
the  head  and  trunk  are  lost  at  the  same  time.  In  such  case  the  lesion 
is  prolxibly  above  the  nucleus  in  the  internal  capsule  or  in  the  cortex. 

The  three  ocular  nerves  leave  their  grou|)ed  centers  by  widely 
diverging  routes,  and  may  he  cut  oft*  st^parately  and  unilaterally  by  eii- 
cej>haiic  conditions,  such  as  hemorrhage,  inflammation,  or  new  growths. 
Such  lesions  invariably  implicate  other  structures,  and  give  rise  to 
numerous  symptoms  other  than  those  referable  to  the  (KUilar  iu*rve. 
For  iiL-^tiince,  a  lesion  in  the  peduncle  in  the  region  of  the  re<l  nucleus 
would  disturb  the  motor  tracts  in  the  cms  and  produce  [)aralysis  on  the 
opj)osite  side  of  the  body,  with  paralysis  of  the  third  nerve,  ptosis,  etc., 
on  the  same  side  as  the  lesion.  This,  by  Charcot,  is  denomiiiat<^K.l  the 
symptom  group  of  Wel)er  (fig.  30). 

*  Iak'.  cit. 
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In  basilar  inflanimatious  and  injuries,  and  |>articularly  in  syphilitic 
meningitis,  the  ocular  nerves  are  likely  to  be  injured.  The  sixth,  from 
its  long  and  ex|)osed  course,  is  especially  prone  to  injury-  and  is  the  most 
frecjuently  diseased  nerve  of  this  group.  Lesions  in  this  position  are 
usually  unilateral,  and  if  bilateral  differ,  as  a  rule,  in  degree  on  the  two 
sides.  Here  injury  to  the  third  nerve  necessarily  involves  all  its 
branches  and  functions.  A  lesion  which  could  select  from  the  nerve- 
trunk  the  pupillary  fibers,  for  instance,  is  inconceivable.  Diffuse  cere- 
bral symptoms,  such  as  headache,  vertigo,  nausea,  stupor,  convulsions, 
and  optic  neuritis,  are  also  conmionly  present.  At  the  apex  of  the  orbit 
all  the  ocular  nerves,  with  the  ophthalmic  division  of  the  fifth  and  the 
optic  nerve,  are  closely  approximated.  Injury  or  disease  at  this  yKnnt 
would,  therefore,  determine  complete  internal  and  external  ophthal- 
moplegia, impair  vision,  and  give  rise  to  sensory  disturbances  in  the 
distribution  of  the  supra-orbital  ner\"e.  Pressure  at  the  same  time  on 
the  return  orbital  circulation  congests  the  retinal  veins  and  produces 
some  exophthalmos.  After  the  n<»rves  have  separated  in  the  orbit,  any 
one  or  more  of  them  may  be  injured  by  traumatism  or  local  disease. 
Their  branches  may  be  singly  selected.  The  diagnosis  depends  ujx)n 
the  muscles  involvcnl,  and  the  anatomical  relations  of  the  nerves  and 
their  branches  within  the  orbit. 

Causes  of  Ocular  Palsies. — The  conditions  which  give  rise  to 
palsies  of  the  ocular  muscles  are  very  numerous.  In  the  orbit  trauma- 
tism and  new  growths  are  fretjuently  causjil  of  the  loss  of  ocular  move- 
ments. A  blow  over  the  eye  is  sometimes  followed  by  paralysis  of  the 
levator  palpebne  suix^rioris.  Ex[K)sures  to  cold  and  the  rheumatic  states 
are  sometimes  followed  by  an  ophthalmoplegia,  which  is  })robably  due  to 
a  peripheral  neuritis.  This  form  may  be  present  in  multiple  neuritis 
from  alcohol,  and  probably  from  other  poisons,  and  may  invoK'e  few  or 
many  of  the  muscles.  Orbital  growths  usually  are  marked  by  exoph- 
thalmos. Cervical,  maxillarv,  and  cmnial  tumors  mav  invade  the  orbit 
and  there  produce  these  local  symptoms. 

Tn  their  basilar  cxmrse  the  motor  nerves  of  the  eye  are  frequently 
injured  by  meningitis,  and  especially  by  syphilitic  disease.  Basilar 
fra(»ture,  carotid  aneurysm,  -or  the  pn^ssure  of  neighboring  intracranial 
growths  may  also  implicate  them  in  this  locality. 

At  the  nudei  multiple  sclerosis,  bulbar  palsy,  polioencephalitis  sui>e- 
rior,  and  locomotor  ataxia  frequently  cause  ocular  palsies.  A  temjK>- 
rary  ptosis  or  diplo|)ia  is  often  an  early  symptom  of  talx»s,  and  should 
always  arouse  suspi(;ion  of  it  or  of  syphilis.  The  exact  mechanism  and 
loaition  of  the  tabetic  disturbance  which  produces  the  Argyll-Robertson 
phenomenon  is  not  understo<xl,  l)ut  presumably  the  anterior  cell-group, 
controlling  pupillary  and  ciliary  contractions,  is  involved. 

A  \Kic\\\\{\v  period ivally  rvcurrituj  or  relupsint/  palsy  of  the  third  nerve 
is  sometimes  encountered.  It  is  more  frequent  in  females,  involves  only 
one  eye,  lasts  from  one  to  six  months,  and  returns  at  regular  intervals,  often 
during  the  entire  life  of  the  jwtient.  Its  ]»atholog\'  is  not  known,  but 
the  nc?rve-trunk  has  several  times  been  found  to  be  discjused.  Traces  of 
this  [)alsy,  in  some  eases,  rAU  be  detected  during  the  intervals  of  practical 
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fretxloni  fn>ni  the  trouble.  It  lias  been  attributed  to  hvsteria  in  certain 
instances,  and  is  frequently  a.sr?ocinted  with  migraine,  the  so-called 
ophthalmoplegic  migrauw. 

Ijesians  of  the  cortex  or  of  the  internal  capsule  producing  hemiplegia 
are  often  attended  by  conjugate  deviation  of  the  head  and  eyes  toward 
the  sound  side  of  the  body,  but  if  the  paralyzed  side  present  convul- 
sioifc^  due  to  cerebral  irritation,  the  eyes  arc  then  spasmodically  drawn  to 
that  side.  A  lesion  lower  down  in  the  pontine  region  would  be  marked 
by  a  crossed  deviation,  the  eyes  looking  to  the  paralyzed  side  of  the 
Ixxly,  and  in  convulsions  turning  to  the  sound  side  of  the  IkkIv. 

Ocular  Muscle  Spasms. — The  ocular  muscles  are  usually  associated 
with  the  other  muscles  in  generalized  convulsions,  the  eyes  turning  to  the 
side  most  vigorously  affected.  Individual  muscles  alone  are  affected  in 
very  rare  instances.  The  levator  or  a  rectus  may  thus  be  spasmodically 
involved  for  years.  Sometimes  the  ocular  muscles  participate  in  facial 
tics  and  spasmodic  torticollis.  In  hysteria  the  eyes  are  frequently  rolled 
upward  and  outward,  or  strongly  converged  during  convulsive  manifes- 
tations of  the  disease,  and  these  ocular  positions  may  remain  for  long 
perio<ls  of  time  after  the  convulsion  has  subsided.  A  more  common  eye 
condition  in  hysteria  is  one  of  spurious  double  ptosis.  It  is  really  a  spasm 
of  the  orbiculares.  The  patient  apparently  tries  to  overcome  it  by  raising 
the  brows  with  the  frontalis.  An  attempt  to  raise  the  lids  with  the  finger 
at  once  develops  resistance,  which  in  paralytic  ptosis  is  never  present. 

Nystafirmus  consists  in  rapid  rhythmical  involuntary'  oscillations  of 
both  eyeballs,  due  to  spasmodic  action  of  the  ocular  muscles.  When 
both  eyes  are  affected,  the  movements  are  similar  and  synchronous.  The 
spasmodic  movements  are  commonly  horizontal,  less  frequently  rotary, 
and  only  rarely  vertical.  When  the  eye  vibrates  in  one  plane,  it  ordinarily 
moves  outwanl  quickly  and  more  slowly  returns.  The  oscillations  vary 
in  number  from  fifty  to  two  hundred  or  more  a  minute,  and  in  extent 
from  one  to  ten  millimeters.  In  uremic  coma  the  eyes  will  sometimes 
be  noticed  in  a  rhythmical  movement  which  carries  them  through  their 
widest  lateral  range  about  ten  times  a  minute.  Nystagmus  may  be 
constant  or  only  provoked  by  calling  forth  a  particular  movement  of 
the  eyes,  as  by  directing  them  upward  or  outwanl.  This  latter  must 
not  be  confused  with  the  jerky,  unrhythmical,  and  momentary  move- 
ments of  weakened  muscles. 

The  causes  and  significance  of  nystagmus  arc  often  obscure.  It  may 
be  ac<]uired  as  the  sequel  of  any  condition  which  greatly  impairs  vision. 
Corneal  and  lenticular  opacities,  choroiditis,  and  retinitis  may  precede  it, 
espei'ially  if  occurring  in  childh<x)d.  Albinos  frequently  present  nys- 
tagmus. Miners  who  work  in  cramj)ed  positions  with  }KK)r  illumination 
acquire  it,  prol>ably  as  a  fatigue  neurosis  through  the  overstrain  of  cer- 
tain eye-muscles  in  attempting  to  keep  the  work  in  view.  In  them  it 
is  often  only  present  when  the  particular  attitude  which  their  work 
requires  is  assumed. 

Nystagmus  is  present  incidentiilly  or  regularly  in  a  long  list  of  ner- 
vous diseases  which  have  neither  l(K*ation  nor  pathological  anatomy  in 
common.      It  is  almost  a  ciinlinal  symptom  in  insular  sclerosis  and  in 
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hereditury  ataxia  of  the;  FriiKlrt»ieli  type.  It  is  common  in  ccrelK'llar 
tumor  and  tuni(»r.s  involvingtho  (M»r|)oni<|uadri^*mina  and  opti(*thalanii. 
()co2tsi(»nally  it  attends  sinus  tlin>nilM»sis,  meningitis,  meningeal  lienior- 
rliJige,  and  variously  s<»at(Hl  (H»r<?l)nil  lu;morrhag(\s,  softenings,  and  tumors. 
Hysteria  has  also  furnishcnl  nire  (!as(»s  of  jKjrsistent  nystagmie  (K'ular 
spasm. 

The  treatment  of  ocular  palsies  de]K'nds  u|M)n  the  i^suisid  con- 
dition and  is  often  most  unsatisfactory.  Xevvgn)wths  ami  tnuunata  are 
surgical  conditions  for  the  most  part.  Syphilitic  jMilsi<»s  may  rc»iulily 
yi(»ld  to  treatment,  whether  due  to  l)asilar  or  (HMitnd  involvem(»nt,  hut 
only  too  often  recur,  yield  agiiin,  and  finally  l)eiM>me  |H'nnanent.  The 
neuritic  form  is  tn»ated  as  a  jmrt  of  the  general  intoxi(»ation  usually  at 
the  bottom  of  th(»  disease*.  A  jKTsisting  (Kudar  deviation  is  often  l)one- 
fitcHl  by  a  tenotomy.  Muscle  cutting  should  always  he  prweded  by 
exenrise  of  tlie  nuiscU*s  witli  j)risms,  which  sometimes  is  helpful,  and  by 
genend  treatm<»nt.  Nystagmus,  excerpting  in  the  unusual  aises  where  it 
is  due  to  meningeal  and  sinus  diseases,  or  other  cundde  lesion,  is  prac- 
tically unyielding  to  all  measures.  Miners'  nystiigmus  usually  ceases 
when  the  occupatiem  is  changed. 
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CHAPTER  Vr. 

DISEASES  OF  THE  TRIFACIAL  NERVE. 

Anatomical  Considerations. — Tin-  fifth  nerves  reproNont  the  Aen- 
■ion-  [KiFtiimsof  !ill  tlie  motor  prania!  iwnes.  Tlieir«enson'  ili.striliiitioii 
embraces  most  nf  the  skin  of  the  liead  and  face,  all  their  niiKtms  meni- 
bruiK-Iined  cavities,  aii<l  the  cerebral  lueiiin^s  in  part.  The  exavt 
limits  of  tliis  seiis<»n.'  field  have  been  worked  out  bv  Ciipthing  in  a 
nnmlter  of  eases  ^ubjeetetl  to  extirgmtion  of  the  ganglion  of  Oasser,  and 
aie  >howit  in  Fijr.  :t!l  A.  In  addition,  through  at  least  the  chorthi 
tTnijiani,  the  Hfth  suhser\'es   the  s[)ecial   sense  of  ta.-<te.      Its  small 


motor  root  inner\-ates  the  mandibular  muscles  of  ninstication.  The 
niicimr  origin  i>f  tiie  fifth  nerve  in  the  n]e<hilla  is  correspondingly 
extensive.  The  smaller  motor  mieleiis  is  situated  under  the  floor  of  the 
f'Hirth  ventricle  nc;ir  its  lateral  angle,  with  an  upward  extension  its  high 
aj  the  corpora  quadrigemina.  Outside  of  this  is  the  lai^r  senM)ry 
iin<'li-us,  which  is  eonnect4>d  coiitiiuiously  with  [iiieleur  gray  >mitt<T  as 
low  :is  the  fourth  cervical  spiiiiil  segment.  These  centra  are  Uniught 
into  n-lation  with  the  cerelH-lluni  ami  with  the  eert'brjl  c<)rtex  by 
tipwunl  radiations.  For  the  motor  |K)rtiou  the  cortical  centers  an-  at  the 
li»>i  of  the  anterior  central  convolution.     The  sensoir  cortical  repre- 
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Hfulutiun  w  not  clearly  known.  The  Heiijjory  and  motor  trunks  leave 
the  wirfacc  of  the  pons  w-panitely,  thcru(!;h  side  by  side,  and  only  after 
the  senwirv  portion  has  jKifsed  thmngli  the  Gasiwrinn  ganglion  does  the 
motor  trunk  join  the  third  trigeminal  diviuioii. 

Aeconling  to  Gowers  anil  others,  the  strictly  gcurtatory  [Nirtion  fol- 
low;^ a  most  extraordinary  course  before,  as  tlie  cliorda  tyni)iani,  it 
reaches  tlie  lingual  nerve  and  is  distributed  to  the  anterior  jjortioii  of 
the  tongue.  At  first  contained  in  the  sensory  trunk,  it  apparently 
passes  from  the  Uasserian  enlargement  with  the  middle  orsuj>erior  max- 
illary braneh.  Thetice  it  dro{>s  into  tlie  sphenopalatine  or  Meckel's 
ganglion,  nnd  turns  Itackward  in  the  form  of  the  Vidian  ner\'e,  to  peuo- 
trate  the  petrous  [lortion  of  the  teni|M>ral  l>one  and  join  the  facial  nerve 
in  the  Fallojilan  :upie<luct.     It  follows  the  facial  nearly  to  its  exit  at 


tiiu  stylomastoid  foramen,  where  it  turns  sharply  upward,  reaching  the 
tynt)mni<'  esivity,  which  it  leaves  by  the  Gasseriun  tisKure.  It  then  de- 
se<'uds  betwi«n  the  |>teni'goid  niiisoles  and  joins  the  lingual  braneh  of 
tile  inferior  inaxillan>'  or  third  trifacial  division,  to  lie  distributed  to  the 
anterior  ixulion  of  the  tongue.  The  Imsc  of  the  tongue  and  faueial 
inllar^  also  rwiignizi'  la.-ite  inipivrisioiis.  It  is  su|i]K>Ked  that  these  sensa- 
tiou>  rciich  tlie  trunk  of  the  Hflh  by  way  of  the  plossop laryngeal  ner\-e 
tlirou^li  ci>ntieetions  with  Meckel's  g-.inglion.  \Ve  knuW  certainly  that 
divisirin  nf  ihe  sensury  tnink  i)f  the  fifth  ulndisbes  all  taste  sensation  on 
the  itu'iX'-^iMinding  side  of  the  tongue  at  least  teni(K>nirily,  but  Cusliing,' 
after  an  elalmmte  study  of  twenty-si.Y  cas*!s  of  extirpation  of  Gasser's 
ganglion.  U'lievcs  thai  the  sense  of  taste  ultimately  n-tunis  to  the 
tongue,  and  that  ihe  <:astjU<)ry  {kuIi  is  not  by  way  of  the  fifth  nen'e. 
'  -.IlIuis  Hopkins  ll.wii.  Jiull.,"  .Iiily-Auf.,  1!MM. 
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Cortical  Diseases  of  the  Fifth  Nerve. — I.«si(>ns  of  the  portion 
lit'  i)ie  iiuilor  cortex  a.-4s<M-iated  with  tlic  fifth  iiervo  produce  spasni  or 
[uRilysis  actiinJinp  n"  the  liviou  is  irritative  or  (lestructivp.  Tlie 
involved  iiiascles  are  tlie  ptfrj'goids,  the  temporal,  and  the  niasseter. 
la  f^-ncmlizml  otnvulsionw  tiiev  are  onlinarily  involve*!.  Very  rarely 
ihey  ure  the  sole  seat  of  niotur  disturbance  presenting  a  moMicaiory 
ffKixm  Or-  fxiniitfxiM.  The  iijiasni  may  Ih'  tonic,  as  in  trismus,  or  repeated 
at  vanMng  inter\'aU,  The  teeth  are  tightly  clenched,  and  the  niasee- 
Icrs  ami  tem|M>ral!j  stand  out  Hrm  ami  hard.  In  the  clonic  variety, 
as  in  the  r]iatteriii<i;  of  a  chill,  the  lower  jaw  is  sliarply  moved  laterally 
or  vertically.  Vijforoiis  g^rindiug  of  the  teeth  may  be  present.  This 
U  siinietinies  seen  in  the  late  stages  of  paretic  dementia  and  in  other 
wid(-s]>i«i^l  orgaiiie  brain  disease.  Single  or  reiH-atccI  spasms  may  have 
tl»eir  origin  in  lix'al  disease  of  the  jaws,  such  as  periosteitis  or  tooth- 
aclie,  and  arv  then  reflexly  produce<l. 

Masticatory  paralyaia  of  cortical  origin  is  extn-moly  rare.  The 
oortit^l  lesions  have  almost  invariably  been  found  to  \>e  bilateral,  but 


Hin  '  has  reported  a  case  of  complete  mnmlibniar  i«dsy  due  to  a  left- 
sidctl  lesion  at  li)e  fiHil  of  the  ascending  frontal  convolution. 

Kaclear  disease  of  the  fifth  nerve  is  usually  a  part  of  a  gniup  of 
iMilbar  symptoms.  Alaslicnton*  paralysis  ansinjr  fnnn  this  source  is  ex- 
tremely rare,  Pnigressive  bulbar  palsy  ami  ]H>ntinc  tumors  may  cause 
it.  biit  other  cranial  nerves  are  almost  invuriablv  atli-cted  at  the  ^me 
lime.  Multiple  sclerosis  and  ta(>es  may  ami  often  <lo  atlW-t  the  fifth 
nneliiis  noising  bilatend  sensory  ami  motor  symptom-  in  the  area  of 
its  distribution. 

Peripheral  intracranial  affections  of  the  trigeminus  may  involve 
dif  -teui,  the  (ritsserian  giuiglion,  or  llie  thro-  brjou-lu-s  itf  the  nervi-  at 
llnirexits  from  the  skull.  The  difleri-ntial  diagnosis  a-  to  l.^iitiou  may 
'  ■Berlin,  klio-  Wotlieiw. , " '  l-*^. 


116  DISEASES  OF  THE  CRANIAL  NERVES. 

1)0  im|X)88il)Io  if  ndjoinin^  nerves  or  stniotures  arc  uninjured  or  present 
no  indications.  A  description  of  the  symptoms  arising  fn>m  injury  to 
the  trunk  will  therefore  apply  to  disease*  of  the  Gasserian  ganglion  or 
of  the  three  branches  at  their  cranial  exits,  (imwthsand  inflammatory 
pro(»esses  are  the  usual  causes  of  this  form  of  trifacial  disease. 

The  motor  symptoms  an*  those  of  jwuvsis  or  paralysis  of  the  mandiln 
ular  nniscles.  Tlu*  jaws  can  not  Ik*  closed  or  cjui  not  lx»  firmly  held 
together  when  close<l.  The  comhined  strength  of  the  jaw-muscles  is 
immense*,  and  <M)nsiderahIe  impairment  may  go  unnotio(*d.  Incomplete 
l)ilat(»ral  jmndysis  the  jaw  dnK)ps,  but  can  at  fii'st  Ixj  raisc*d  by  the  acti(m 
of  the  facial  nuiscles,  es|K*cially  the  buccinators  and  orbicularis  oris. 
If  the  palsy  is  one-sidcKl,  the  jaw  may  still  Ik?  raiscKl  l)y  the  unilateral 
action  of  the  uninjurcMl  side,  but  tin*  bite  is  feeble.  Attempts  to  bring 
the  paralyzcnl  pterygoids  into  play  fail  to  pnuhn-e  grinding  movements, 
so  that  the  jaw  can  not  Ik*  forcibly  advanced  fnun  the  impaired  side  or 
thrust  in  the  op|H>site  direction.  In  long-standing  cases  contracture  in 
the  muscles  which  de|)ress  the  jaw  may  |M'rmanently  hold  the  mouth 
open. 

Interference*  with  sensation  may  l)e  jMirtial  or  complete.  In  the  lat- 
ter cju<(?  all  parts  of  the*  face,  h(*a<l,  nasal  fossa?,  cemjunctiva,  mouth,  anel 
tongue*  supplie*el  by  the*  fifth  ne*rve  are*  inse*nsitivc,  and  taste  is  abe)lishe'il 
on  that  side  of  the*  tongue  anel  e»nd  e'4ivity.  The  snee*zing  reflex  is 
abolished  on  the  ane'sthe*tic  siele,  as  well  as  the  gagging  reflex  caus(*el 
by  irritating  the*  soft  palate*.  Instrume*nts  may  be  passenl  inte)  and 
through  the  nasal  (•haml)ers  without  eliciting  sensjition,  and  amniet- 
nia  fumes,  e-tc,  ne»  longer  e'ause  irritatie)n.  PreMlre)mal  prie»king,  ting- 
ling, anel  burning  usually  pre»ce*ele*  the  ane*sthesia.  Fre»que*ntly,  when  the 
h)ss  of  se»nsatie)n  is  pn)noune*(*el,  so  that  the*  patie*nt  ne)  le>nger  fe*els  a  pin- 
prie*k,  complaints  are  made*  e)f  pain  anel  burning  in  the*  anesthe*tic  an»ji, — 
aiuesthe*sia  elole)re)s'».  In  e>ne  cast*  e)bse»rve*el  by  the  write*r,  while  ge*neral 
se*iisation  was  abi)li<h(»(l  in  all  its  m()ele»s  anel  tenses,  muse*ular  sense*  n^ 
maine*el.  A  te)Ue*h  e)r  prie*k  was  ne>t  pe*rcciveHl,  but  the*  slightest  motiem 
communie'4ite*el  to  any  facial  muscle  was  instiintly  rece>gnizeMl,  apparently 
through  the*  uninjureHl  seventh  ne'rve.  Trnphtc  (liMurhance^  are  the  nile, 
but,  orelinarily,  the*y  are  slight  in  ele»gree*.  The  insensitive  eM)njune*tiva 
anel  eH)rnea  are  e*asily  irritateel  anel  pre)ne  to  ulceratie)n  that  nuiy  reaeih  a 
elestrue^tive  graele*.  The  nsisid  anel  lae*rimal  se*eTe*tie)ns  are  elefenitive 
anel  the  mueM)us  membrane  elrv.  In  the  ne)se  this  elryne*ss  impairs  the 
sense  e)f  smell.  The  pandyzeel  siele  of  the  te)ngue  is  thickly  furre*el, 
elue  partly,  but  ne)t  whe>lly,  te)  the  fact  that  foenl  is  e)nly  e^he*wtHl  e)n  the 
se)unel  siele.  The*  sjdivary  see-re'tieai  may  Ik*  gre*atly  eliminisheel.  Ilerpe'tic 
eruptie)ns  in  the*  eMitaneMtus  elistribution  are*  fre'ejuent,  anel  whe*n  the  gan- 
gliem  or  bmne'he*s  are  elise*ase*el  anel  the  conjune^tiva  is  inve)lve*el,  constitute 
a  serie)us  fe*ature*,  as  eiphthalmia  anel  e'omplete*  le)s.s  e)f  the  e*ye  may  ensue. 

Facial  hemiatrophy  may  fe»llow  injury  and  elisease  e)f  the  fifth  ne'rve. 
In  this  rare*eleformity  the*  wasting  is  always  limite*el  te>  the  elistril>utie>n  e>f 
the*  trifae'ial,  anel  is  usually  me>.st  intense  in  the  fie*lele>f  the  mielelleanel  in- 
ferie>r  elivisions.  The'  alK'ge'el  e'ause*s  in  mune'reais  instance»s,  such  as  ble)ws 
on  the*  he*ael  and  i'ae*e',  infe*e*tious  feveiv,  e'xpejsure*  te>  ce)kl,  facial  erysipelas, 
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■isbiitis  of  the  jawii,  cfc,  are  oa)ial>Io  of  sericnisly  inflnt- ncing  the  ner\'o.  In 
^veral  caises  liistolf^ciil  cliantje?'  in  the  trunk,  ^iifrliun,  or  branches  have 
bwn  tlemonstrated,  aii<l  atrophy  hap  followed  <IivUiun  <)f  the  root  of  the 
trigeminus  in  man  and  animals.  It  may  l>egin  in  a  widening  sclerodermic 
tatch  on  the  side  of  the  {bux,  but  more  commonly  the  entire  half  nf  the  fare 
gradnully  dimini^ilies.    The  1ue^s  atfeets  Uith  dermal  and  tn^^ieous  ^tnietnres 


Fig.  «--T. 


mill  less  marke<llv  the  niiisdes,  which  niav  e-t-ape  entirelv.  The  opp<>site 
side  <.f  the  fiKv  luay  Hnally  JK-'-oiiie  involv.-.!.  though  tlu>  is  rort-.  The  dis- 
ease- di'veh)p#  usually  ItefJire  adult  life,  Imt  may  ap|M'Jtrat  any  a^-e.  It 
priNbu-cs  a  most  notable  diHereiice  of  a[>]H-iiranrc  on  tin-  twn  siiles.  Tlie 
atniphie  half  lacks  the  pmportitms  of  the  nitind  Aiif  in  fver\*  particular. 
Thec.mlition  is  usually  most  markc.!  in  the  lower  i«.ni..nof  th<-  fae<-, 
frKMlually  h-sseningnpwanl-olliatllie  Im.w  mav  >liowalm<->t  iMnliH-rc|i- 
ani-yon  the  two  sides.  The  skin  is  thiiinHl  notably,  sometimes  to  a  lialf 
or  ((uartcr  of  it- pnijMT  thickness;  the  nin-i«-li--  nre  sometimes  nihicfl  in 
si7<'anilstnn','th;lheIowerjawmay  l>ea  ibinl -mailer  on  the  afTt^^tiil  side. 
Tlie  ttith  are  <iften  lost.  .\s  the  skin  is  closely  applies!  to  the  muscles  atiil 
tlic  Iwiny  conformation,  a  cadaverous  ap|H-anin<-c  i-  pre^-iilo)  tliat  may  In- 
sirikinglv  at  varianc<'  with  tlie  plump,  henllliv  -idi-,  and  i-  sonietimc 
sliarpiv  n'larkHl  bv  a  furrow  at  the  middle  line  of  the  bmwand  chin.  TIu- 
m^,  chin,  and  mmith  deviate  to  llie  afrm.-.i  si.lc.  While  the  orbital  and 
}itil|>ebral  stnictnres  are  frequently  wastiil,  the  eyelall  i-  affV-<1f<I  imly  in 
nrc  cjisi-s,  but  Iras  lieen  o1>s<t\'«J  waste<l  and  even  de-tn>y«l.  The  dis- 
ease is  pn^'ressivc  for  yeais.  but  may  come  to  »  -tand-till  at  auy  tim*-. 
aiHl  again  advami'.  It  >cem>  to  U-  nnmiHlilic^l  by  tn-jiintent.  but  lli<- 
oiininuous  UfC  of  tliyniids  may  In-  trie<l  with  sonit-  pro-jHci  -f  ntanlin;; 
the  pn^rcss  of  the  wa-ting,  i-j-iieciaUy  in  iIuk«-  t-.i-i-.  -bowing'  -<'iin>- 
dcruia.  Paraffin  has  lieen  injeele*!  iu  a  number  of  in-taiui-  to  restore 
ilif  contours  of  the  fa<v  purely  for  ci>-nit-ii<-  cffcit. 

Disease  of  the  trifacial  brandies  i-  cxtn-nnly  ''.mm.*!.     Tlicii- 
lYuirse  through  Wny  ciiannels,  serving  lo  ]iro(t<-t  ihcm  admirably  nijd<-r 
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ortliiiuiy  wttKlitioiirt,  vxjMKtoH  tliem  to  iirtwiin;  frimi  iiilluiiiiiiatorj'  staler, 
to  injury  by  ccmciiwinfr  blows,  ami  to  liux'nitioii  from  fractHnii  iiivolviii}; 
till'  cranial  and  fiicial  iMmon.  Tlu-ir  jiroxiinity  to  tlic  na.-4)l,  bucHiil,  and 
pliiiryn^'al  twvitiw,  always  cimtaiiiiDfr  tin-  [>of:'ntiiil  liictors  of  inftt-tion, 
is  a  IcKiil  diiiadvmita^.  Finally,  tlicy  iirc  distrilmtt-d  to  llic  most  ex- 
IKtsct)  iK)rli<ni  of  the  triitancous  vxjmnM-,  when-,  thinly  covfrod,  tlicy  rest 
u{>on  nnyi<'l(lin)r  ■^trm-tiirc!'. 

Tlioy  aix'  vcnofti-n  the  seat  of  jw7(c«///»(-  yx/tif,  wliicli  will  be  ni<)n>[iar'- 
ticiilarly  <iiriHib-n-«l  in  tlio  section  ua  .Synip- 

toniiitic  DisonU'rs  of  tbo   Nervous  Systi'ni, 

Part  VIII,  It  is  pnilHible, however,  that  a 
hen-c,  the  s<iit  of  lonp-eontiiUKil  iii'nniljric 
]iiiiii,syni|it(>tiiati(-,jM'Hia|M,t>f  a  ^'ncralbliMMl 
stale, — as  inalariii,  for  instants, — may  I'von- 
tiially  be<n>mi'  hist(il()trieally  chan^l  niul  or- 
ganically diseased.  A  vrtiritii'  may  Ih.'  tlius 
estJil)lislie<l  wliirli  is  tisiially  niarke<l  by 
sbarplvMleJiiied  nniitoniieal  areas  of  hyiK-r- 
sctisiliVeiiess  or  uiiesllK-sia.  r)vstn>)i)iie 
chunk's  in  tlie  dermii)  stnietnres,  siieli  as  s<ul- 
Idcss,  herpes,  and  tidltn;;  or  iliseolo ration  of 
the  hair  of  the  eyehi-ow  and  Iveard,  an-  fre- 
([nc'ntlyeneoiintercd.  Tbe^rlandssojiplitHl  by 
tbeniven  nerve  over- nr  nndemct  as  the  *-ou- 
ditioii  In  the  nerve  is  irritative  or  destnielive. 
Neuritis  may  also  Ik'  set  np  liy  extension  from 
,  a  tieitrh  I  Miring;  intlammiition  in  tlie  orbit,  an- 
trnin,  or  jaws.  The  <lental  l)nnielies  are  ]>ar- 
tienhirly  liable  to  iiifeetlon,  iiijnry,  and  irrita- 
lolar  teetli  is  not  infrequently  iIk-  cans*'  of 
'v  inunwliately 


tiori,  wliioh  in  the 


)iaiii  n'ferre<)  to  other  bninelies  of  the  Iriliieial  tlia 
eoiieenuHl,       • 

Injury  Ut  the  linfinal  bnineh  of  the  thini  division  of  thetifili  nerve, 
il'  it  oi-eni-s  below  tlu'  jiinetion  of  the  chorda  tymjiiini,  )m>(hnfs  loss  of 
taste  on  the  anterior  |Kirtioti  of  tin-  tongue  on  the  same  side,  in  addition 
t<)  the  loss  of  general  sensation  and  tmitliie  distiir!)!iiiee  in  its  unatoniieid 
area  of  distribntion. 

The  w(^m-  filiem  of  the  trifacial.  In'ing  entirely  confiiied  to  tlie  third 
division,  suffer  with  it.  Paresis  or  jKiralysis  of  the  imiseles  of  inastieatiun 
on  llie  simie  side  follows.  The  jironiinenee  and  hardness  of  tlie  niasseter 
and  ten){H>nil  do  not  take  |tla<-e  when  the  (Hitieiit  iitteinpts  to  eleiieh  the 
teeth,  and  deviali(ni  of  the  eliin  to  the  opjNMte  side  ean  be  but  f.-ebly  pn^ 
diu'edor  is  lucking.  DestriKrtion  of  theiaofw  mot,  eitheralwve  or  Iwdow 
the  gitnglion  or  at  the  bnlliar  niielens,  gives  rise  to  lunstnilar  atrophy  in 
the  uniscles  of  nnistieation,  anil  to  the  reaction  of  degi'iieration  uium  theit 
cieelrical  stininlation.     A  cortieid  lesion  uinscH  no  .-mcli  degi-»cration. 
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CHAITEK  VII. 
DISEASES  OF  THE  FACIAL  NERVE. 

Aoatomical  CoasidcratiOOS. — The  scventli  cnintal  nerve  ha^  its 
ciiitk'al  origin  «r  reprettentation  in  the  i«wer  Rolandic  r^ion.  The 
nuclear  center  is  situated  under  the  floor  of  tlie  iourtli  ventricle,  Ui 
\\w  inner  side  of  tlie  ascending  root  of  the  lifth  nervo.  The  path- 
•■av^  between  nuclei  and  cortex  deeussate  in  tlic  median  raphe  (Ed- 
inger).  From  tlie  nuclear  cells  the  nerve  passes  clt»ie  to  the  nucleus 
of  the  sixth  ner\'c,  and,  descending  thence  through  the  jions,  emerges 
in  the  furrow  Ijetween  the  jwns  and 
nudulla  outride  the  sixth  m'rvc,  closely 
ao-ompunied  by  the  eighth  or  audi- 
ton.'  uerv)-,  with  which  it  proceeds  di- 
n-ctly  to  tlie  internal  auditory  meatus. 
It''  relation  to  the  sixth  nucleus  and 
it^  pruxiniity  to  the  sixth  ner\'c  on 
emergence  explain  the  frt^juent  asso- 
ciation of  these  nerves  in  disease.  The 
parallel  course  of  the  auditory  and 
facial  from  medulla  to  meatus  explains 
why  meningeal  and  basilar  conditions 
of  necessity  affect  them  both  at  the 
same  time. 

Tlie  nucleus  of  the  seventh  re- 
ceives fil>ers  from  the  oculomotor  nu- 
clei above,  which  are  destine<l  to  the 
orbicular  muscle  of  the  eyelids.  By 
this  mechanism  the  ftmctious  of  wink- 
ing, accommodation,  and  ocular  movi-- 
rnents    are    a.ssociat«l.       Fillers    fn>m 

the  hypoglossal  nucleus  l>elo\v  also  pa.ss  to  thi-  nuclear  centers  of  the 
seventh,  and  are  eventually  distribut^-d  to  the  orbicular  miisch-  of  the 
mouth,  correlating  the  labial  und  lingiuil  uiovenieiits  ni-cessar}'  in 
piKination,  mastication,  and  other  buccal  jiroi-esses. 

The  decussation  of  the  seventh  explains  the  phenomena  of  crosmnl  or 
alternate  paralysis  of  the  face  and  limbs.  A  lesion  in  the  ]M)us  aixive 
the  (]ecus.sation  involves  at  once  the  seventh  uci'\'e  ntui  the  ])yramidul 
tract  for  the  opposite  side  of  the  body,  but  below  the  facial  crossing  and 
above  the  jiyramidal  decussation  a  lesion  involves  the  face  on  the  sunn- 
side  and  the  limbs  on  the  opposite  side.  Such  a  lesion  must  involve 
the  lower  thinl  of  the  j)ons,  approximately  the  jN>rtion  below  the  stijicr- 
ficial  origin  of  the  fifth  pair. 

.After  entering  the  internal  auditory  meatus  the  seventh  nerve  liends 
somewhat  sharply,  and  presents  a  gangliform  swelling,  which  rc<'cives  rhe 
large  sn|M'rficial  petrosal  fnmi  the  Vidian  nerve  contniningtlictuste-fihers 
from  the  sei^^ind  branch  of  the  fifth  nerve  hy  way  o\'  the  spheuojialatine 
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pingliun.  The  taste-filx^rs  leave  the  facial  nerve  in  tlie  form  of  tlie  chorda 
tympani  after  it  has  almost  completely  traversed  the  Fallopian  canal,  and, 
passing  up  through  the  tympanum,  finally  reach  the  anterior  portion  of  the 
tongue  with  the  lingual  branch  of  the  fifth.  Within  the  Fallopian  canal 
the  facial  gives  off  fn)m  within  outwanl,  first,  near  the  ganglion  of  the 
knee,  above  mentioned,  a  motor  bninch  to  the  tympanic  plexus;  second, 
a  motor  branch  to  the  stai>edius  muscle ;  and,  third,  the  chorda  accom- 
panied by  a  s(K»n»tory  bninch 
to  the  salivary  glands.  The 
facial  nerve,  therefon*,  within 
the  a(pieduct  cx>ntains  (I )  motor 
filaments  for  the  fiu'ial  musc*le8, 
(2)  filaments  of  the  8iH»cial 
sense  of  taste  for  the  anterior 
two-thinls  of  the  tongue,  {*\) 
motor  filaments  for  the  internal 
ear,  and  (4)  s<'cretorv  filwrs  for 
the  salivary  glands.  In  addi- 
tion there  are  a  few  filaments 
sul)serving  common  sensjiti<m 
for  the  <»xtenml  ear,  derivcKl 
from  th(»  fifth  nerv<»,  which 
pass  with  the  facial  to  its 
exit. 

After  leaving  the  stylomas- 
toid foramen  the  facial  gives 
off  (1)  the  sensory  bnin<'hes 
abov(»  referrcHl  to,  (2)  bnux^hes 
to  th(»  external  auricular  mus- 
cles, and  (}\)  bninches  to  the 
jM)st('rior  |M)rtion  of  the  (M»ci- 
pi  to  frontal  is.  The  trunk  in 
the  substaure  of  the  parotid 
then  divi(h»s  into  (4)  widely 
sprcacl  bninches  supplying 
motion  to  all  the  nuisides  of 
tlu'  face,  to  tlu'  platysma,  the  stylohyoid,  and  the  i)ost(»rior  Ik'IIv  of  the 
digsistri<'. 

Fra(^ti<*ally,  the  seventh  nerve  may  be  <'onsidere<l  one  of  pure  motion. 
It  furnishes  the  trophic  supply  to  the  nnis<'les  of  the  face.  The  sensorj' 
au<l  seeretc>rv  iihunents  nierelv  join  it  durintr  its  course  an<l  leave  it 
before  it  reaches  its  periphery.  When  it  is  disf^asinl  the  major  syni])- 
tonis  are  motor  an<l  <*onsist  of  inen»ased  or  <le(Tease<l  activity,  giving  risi* 
to  facial  spasm  or  fa<'ial  palsy  as  the  condition  is  one  of  irritation  or 
deficit.  TIk*  muscles  also  waste.  The  addition  of  sensorv  and  s<K'n»torv 
disturbances  enables  us  to  locate  the  lesion  with  more  or  less  exactness. 
Spasmodic  Affections  of  the  Facial  Nerve. — Facial  Spasm. — 

Irritative   lesions   in   the   Rolandic   face-centers   may  set  up  grimacing 
spasms  on  the  opp<»^it<'  si<le,  usually  of  an  unrhythmical,  clonic  sort, 


Kijj.  4,1.— DiunraiM  of  furial  lUTvr  pavsiii);  through 
th*'  pc'tnm.  V,  Karial ;  A,  autlltoi y  :  St.  K,  hljrl«»- 
niuhtoid  roraiitfii :  ("h,  rlionia  ;  S,  S, 'salivary  IiIht*; 
O.  (J,  ^iiMatory  lilM'r««:  St,  hraiirli  to  slaiHiliiis  iiius> 
v\i'.\  T,  tyiiti>aiii<-  tiraiich. 
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which  are  not  suggestive  of  any  intention.  Such  a  spasm  may  be 
the  initial  feature  of  a  Jacksonian  fit.  Grimacing  is  the  feature  of 
all  severe  epileptic  attacks  that  most  impresses  onlookers.  In  limited 
cortical  lesions  in  the  face-centers  the  spasm  may  be  confined  to  a  por- 
tion of  the  face,  as  to  the  angle  of  the  mouth  or  to  the  eyelids  and  brow. 
Tht»se  cortical  spasms  are  usually  attended  by  mental  symptoms,  such  as 
an  aura,  confusion,  or  unconsciousness,  and  arc  practically  independent  of 
circumstances  and  surroundings.  Feelings  of  apprehension  and  a  dis- 
tressed appearance  commonly  attend  them.  Their  frequency  is  variable. 
Often  they  occur  singly,  at  long  and  irregular  intervals.  An  explosion, 
a  !J4>rt  of  status,  may  take  place  so  that  the  face  is  convulsed  for  many 
miinites  or  even  hours,  and  then  returns  to  a  normal  cjuietude,  perhaps 
marked  by  a  slight  paresis  or  even  by  a  distinct  weakness,  which  is  im- 
p(»rtant  and  should  always  be  sought. 

The  irritsitive  lesion  may  be  subcortical  and  prcKluce  the  same  con- 
ditions. At  the  nuclear  level  it  would  almost  certainlv  involve  other 
cranial  nerx'es.  Pontine  and  basilar  growtks  have  in  rare  instances 
be<*n  the  cause  of  such  facial  spasms,  and  inflammatory  invasion  of  the 
ner\-<^tnink  is  usually  marke<l  by  twitchings  in  the  muscles  which  sub- 
sii|uently  present  palsy.  These  twitchings  often  rc»apiK*ar  with  regenera- 
tit»n.      All  the  above  conditions  pnxluce  a  pure  spasm. 

The  muscles  supplied  by  the  facial  nerve,  either  alone  or  more 
ci»mnionly  in  conjunction  with  other  groups,  may  be  affected  by  spas- 
uhmHc  ticj^^  including  blepharospasm,  mimic  sj)asm»  grimacing,  etc.  These 
are  onlinarily  the  external  manifestation  of  a  fixed  idea,  an<l  will  be 
des4'ril>ed  under  the  psychoneu roses  in  Part  VII. 

Paralysis  of  the  Seventh  Nerve. — Facial  jwdsy  follows  lesion  of 

the  seventh  nerve  at  any  point  from  the  cortex  to  the  stylomastoid  fora- 
men. In  the  face  individual  branches  mav  be  iniureil,  with  corre- 
s[>onding  locjil  motor  loss.  The  most  C(»mplete  facial  ])aralysis  depends 
u|>on  injurj'  to  the  nerve-trunk.  ^Vhen  it  follows  exposure  to  cold  or 
<H^*urs  in  rheumatic  conditions  it  is  often  call(*d  RcIFh  pa/si/.  The  j>er- 
ipheral  form,  due  to  a  lesion  of  the  nerve-trunk  after  its  entrance  into 
the  |K*tn>n  through  the  internal  meatus,  will  first  be  considered,  and  then 
the  nuclesir  ami  central  varieties. 

Peripheral  Facial  Palsy. — Etiolofiry. — The  facial  nerve  in  the 
[H^rous  canal  is  (X»casionally  invaded  by  inflammation  extending  from 
the  tympjinic  csivity.  The  separating  plate  of  l)one  is  often  of  extreme 
thinness,  ainl  may  even  be  lacking,  es|x*cially  in  children.  Mastoid 
(lisciise  and  pharyngeal  inflammations  have  led  to  the  same  result. 
Fractures  of  the  cranial  base  very  frequently  involve  the  jx'tron,  and 
niav  csiuse  a  facial  mlsv  at  once ;  or  this  mav  come  on  from  inflani- 
matork'  reaction  after  a  few  days,  or  later  from  the  de]K>sition  of 
callus.  In  extremelv  rare  instancc»s  hemorrhaire  within  the  canal  ]>ro- 
duct^  |>anilysis  almost  instantly.  -  In  some  infantile  cases  a  cerelK'llar 
hemorrhage  invades  the  canal  with  the  same  result.  Injuries  to  the 
nerve  at  its  foramen  of  exit,  as  by  blows  with  sharp  or  hlunt  instru- 
ments and  by  the  obstetrical  forc^eps,  may  cause  the  j>alsy.  In  addition 
to  the  liK-al  disjulvantage  prescMited  by  the  iacial  nerve  being  surrounded 
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by  a  long  bony  passage,  Neumann  attributes  much  to  tlie  large  number 
of  lymphatics  and  lymphatic  glands  encircling  it  at  its  exit  from  the 
stylomastoid  foramen.  Stagntition  of  lym|>h  here  favors  changi»s  in  the 
neighlM)ring  nervt^trunk.  Upwanl  extension  of  inflammation  in  the 
j)arotid  or  side  of  the  neck  into  the  camil  is  an  oc»casional  <?aus<\  By  all 
odds  the  most  eonnnon  and  usual  cause  is  a  neuritis  due  to  cold,  as  by 
a  draft  of  air  on  the  side  of  the  face  during  the  night,  or  from  an 
open  \vin<low,  or  after  prolonged  outdcH)r  exiK)sure.  The  nervt*-s\velling 
to  which  this  gives  rise  nips  the  nerve  in  its  unyielding  chaimel  and 
pamlysis  sujXM'venes. 

lluebschmann/  from  a  s(»ries  of  135  i^ses,  found  seventy-live  |)er 
cent,  to  be  of  theso-c^illcd  rheumatic  form,  nine  |)er  («nt.due  to  ear  disease*, 
and  .^ix  per  cent,  to  injury.  Most  of  the  rheumatic  cases  occurred  Ixv 
tween  the  ages  of  ten  and  forty  years,  and  nudes  predoniinati*d  about  five 
to  four.  liiMk  -  Iwlieves  that  the  so-called  rheumatic  varietv  of  facial 
palsy  is  very  connnonly  <le|H'ndent  u|)<m  catarrhal  or  other  inilanimation 
of  the  middle  i»r,  and  urgi\s  an  examination  for  otitis  m(*dia  in  every  case. 

Any  g(?uenil  depression  of  the  j)hysical  state  may  act  as  a  predis- 
posing element.  In  this  relation  rheumatism  (K*eupi(»s  a  chief  place. 
Anemia,  syphilis,  tuberculosis,  and  alcoholism  are  also  ven'  favoring 
conditions,  as  is  the  puer]K;rium.  Syphilis  may  of  itsc»lf  cause  a  local 
lesion,  but  nuist  at  this  hn^ation  act  very  exceptionally.  Gouty  and 
leuk<H\vthemie  n(»uritis  nuiy  also  involve  the  facial  trunk  dir(»ctly. 
Sarin)  ^  agrees  with  Xeumann  that  there  is  (^onunonly  a  p<»rs(mal  pre- 
dis|)osition  to  facial  jmralysis,  and  Arkwright**  rejK)rts  six  cases  in  two 
families  which  indicate  the  same  thing. 

S3niiptoins. — }[otoi\ — In  a  well-marked  case,  unless  due  to  direct 
violence,  within  about  twenty-four  hours  after  the  actiim  of  the  inciting 
cause  a  little  twitching  in  the  affiH^tinl  side  of  the  face  is  fr(M|uently  noti(H^»il. 
Perhaj)s  frien<ls  then  first  call  attention  to  the  distortion  of  the  face,  which 
in  all  expr<»ssional  movements  isdniwntothc  o])|)osite  side.  ThejMitient 
may  first  find  that  he  is  unable  to  (»xp(»ctonite  with  certainty,  to  whistle, 
or  to  puff  out  his  cluH'ks  and  lips,  owing  to  the  loss  of  c»ontn)l  over  the 
labial  positions.  In  two  or  thnn'  <lays  the  d(»f(>rmity  is  noti<*eable  to 
all.  The  entire  side  of  the  fa<»e  is  affcK'tcd,  with  the  occipitofnmtalis. 
Even  the  small  muscles  of  the  external  ear  on  the  siinie  side  art*  (Nira- 
lyzed.  The  unopposed  nnisclcs  of  the  s<Mmd  side  dmw  the  mouth  in 
their  direction,  jind  tlu'  zygomatici  elevate  its  angh'.  When  the  mouth 
is  opeiKKl  widely  it  pres<*nts  an  unsymmelriral  outline.  It  is  higher  on 
the  sound  side  an<l  displaced  to  this  side  of  the  mid<Ile  line.  This  may 
mechanically  cause  the  projected  tongue  to  deviate  to  the  sound  side, 
but  if  the  mi»uth  be  passively  held  in  a  median  |K)sition,  the  lingual 
<»urve  <lisappears  and  full  mobility  of  the  tongue  <*an  Ik?  easily  shown. 
The  dorsum  of  the  tongue  is  slightly  depressed  on  the  aff(»<*.t<Hl  side, 
ac<'ording  to  Sehullze,*^  from  weakness  of  the  stylohyoid  and  digaster. 
Saliva  au<l   focnl  aceuuuilatc   in   the  flabbv  cheek  and  have  to  Ix;  dis- 

'    •Ni'uiol.  (Vntmlhlatt.*  Nov.  ir>  and  Dec.  1,  lHi)l. 

2  ".loliiis  Ilopkina  M«>sp.  Hull.,"  April,  1JK>>. 

»    -Dout.  /('it.  f.  Xrrvcnhl.,"  Mar.,  lJ)()i.  *  **  Lancet,"  ,Taii.  2:J,  1901. 

*  "Miiiicli.  iiuhI.  W(x^llMlH.,"  .Iiiiio,  1H97. 
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placed  with  tlip  tinnier.  Mastication,  therefore,  Ih  mainly  dune  on  thenoiind 
Bide  and,  due  lai^ly  to  this  fact,  lateral  furring  of  the  tnn^ne  on  the  par- 
alytic side  may  n])])ear.  Often  there  is  some  diminution  of  salivary  flow 
on  the  [(aralyzed  side,  owing  to  the  involvement  of  the  secretory  fibers 
which  traverse  the  facial  trunk.     The  nanolahial  fokl  disappears  on  the 

m£  tKt   9t 
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injnretl  side  and  is  a('centuate<l  on  the  iwund  side.  The  chin  and  nose  may 
deviate  to  the  sound  side.  The  eye  on  the  paralyzed  side  can  not  Ih' closed 
Dor  the  eyebrow  lifted.  In  attempbt  to  close  the  eyes  the  eyeball  on 
the  afleotetl  side  turns  upward  and  can  not  l>e  controlled.  Winkinfr  is 
aWnl,  and  in  the  i^ed  the  lower  lid  ofteu  droops  away  from  the  ball. 
Tlie  CTttss-wrinkles  on  the  forehead  stop  abruptly  at  the  middle  line. 


Fix.  47— Furisi  pml|>r  of  len  !>id«.    4.  Ton 


During  moments  of  quiet  little  asymmetry  may  \m-  np|)!irent.  hut  the 
sltehtcst  emotional  or  voluntary-  movement  ]»roduces  and  accentuates  sill 
the  motor  svmptoms.  In  young  patients,  where  the  expressional  liiu-sand 
wrinkles  are  alwent  or  only  slightly  devel(>]>ed.  the  difference  l>etw<'en  the 
two  sides  is  much  less  marked  than  in  those  of  more  mature  years.  The 
gfcaier  n-silienoe  of  the  skin  and  tlie  lai^r  adipose  layer  contribute  to 
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thw  I'ffivt.  Tlic  riiii-liiiii  <>/  deiieiurniion  U  pn-wiit  in  tlic  nuisolos  cither 
in  i-i)inj)li>U>  <ir  iinKlititHl  <lejfrf'<'.  Tlic  miiH-lc  reflexes  iirt'  iiNilmlKH)  and 
Mc< 'iirttiy'H  su|»rii-<)rliitiil  reflex  is  lost.  After  n  few  wfckh  t\u>  miiiwirn 
inifli:  The  atnipltio  \tn^  is  luit  roiidily  seen  ('Xc'e|»l  in  thin  jM-ople. 
As  the  ey«  win  n<it  Ih-  <-li>se<I,  the  ex]Htw<l  ciinjnnetivn  is  often 
irriluted  iinil  painful.  At  nijrlit  it  may  liceome  (jiiite  tlry,  and  ron- 
jiiiuiiritin  iif  a  s^-vcre  frrn<ie  may  develop.  Fmm  the  n'laxation  of  the 
lids  tlie  natural  fimc  of  tnirn  to  tlie  lacrimal  dnet  is  intprniplcd  and  they 
iiverflowiin  totlieeiieek.  In  rare  severe  nises  there  is  a  heqtetieenijition, 
hut  this  is  prulialily  due  to  ti  sinnittaiientis  afiu-tion  of  tin-  fifth  n<Tvc. 

DisturlmiKi'  of  lumiiioii  xfiimtloii  is  sliplit  orwantinf;.  If  in  the  Hrst 
week  lh<j  iniiselesof  theclieek  bet'nii'jH'd,  some  tenderness  can  )m>  elieitiHl, 
wliich  is  prolmlily  dae  U<  the  irritation  of  the  sensor}'  twi^is  distrilnitetl  to 
the  depeneiiitinfi  faeial  hnuiehes.  Tlie  wviw  of  Uii4f  on  the  same  nde  of 
the  tonfjiie  in  its  anterior  two-thirds,  tlie  jmrt  sii|i]»lied  hy  the  chonia  tym- 
|Niiii,  is  often  distiirlHtl  or 
alH>liMlK-d.  Many  ]xitients 
dnring  the  first  fow  <lays  ae- 
kno\vle<tp-  snhjeetive  taste 
sensations  of  ii  jK<c-idiiir  sort ; 
hilt  iinlinarily  a  earcfiil 
jean-li  miistlK'niade  in  nnier 
toelieit  tUeaettial  difiicnlty. 
iiriiuj  is  sometimes  ni<Kli- 
fieil  ill  stieli  a  way  thiit  low 
notesaremore  niKlily  lieiinl 
tJitm  III!  tlie  Minnd  si<le, while 
of  hi^rli  pitch,  as  the 
iT  <if  ii  waleli,  are  not 

dinary  aeiiKness.  Mi<ldi<- 
i-ar  inllaiiiniiitioii.  if  present,  would  Ix-  alteuded  liy  some  };eneral  lo^s  of 
lieiii-iii^  and  snnietimes  liv  tinnitus. 

1 1. 1-iire  iiisiiinees  a  >l'<<ih/,- />,ri„/ pa/";!  is  .'ik niercl.      Tliis  iiMiully  is 

hi}rii  if  leant  of  inlrueniiiial  dis<-ase,  as  |>(intin<'  lesions,  inflaniniiitinii  |es{H>- 
eiidly  i>f  a  sypliilitie  sun  )  at  llii>  Imse,  or  rni.leiir  de^reneiiuiiiii,  whieli  ordi- 
narily involves  other  eniiiial  nerves  at  llie  same  time.  A  cionl.Ie  otitis 
may  piiNlnee  it,  or  it  may  lie  part  of  a  mnltiple  iii'nritis,  siieh  as  follows 
diphtheria  and  other  ^reiieral  iiitoxiiiilions.  In  Iiilatenil  ))iilsy  the  face 
han^T^  flaliliy. motionless, aixl  without  expression.  The  iuiwinkiii^'cy<-s  and 
the  drooping  month  ;;ive  a  vaenoiis  l<N)k  that  is  sii^i^'stive  of  dementia. 
All  of  the  jKindytie  symptoms  aiv  present  on  Uitii  sidis.  lint  the  (lislor- 
tioiis  and  iisyiiiiiietry  so  promineiil  in  tlie  onlinary  form  aii'  wantiiif:. 

Course. — The  leiideiiey  of  tlie  palsy  to  iinpnive  in  periphend  tiieial 
imrjilysis  is  marked,  exicptiinr  in  destnietiv.'  lesions  of  the  nerve-tniiik. 
Cases  ihat  inipi-ove  p't  praelieiilly  w<ll  in  from  thn'e  weeks  to  <ifrhtM'n 
months,  c|e)»ndiiiL'  njKin  llie  amoniil  of  injnr\-  done  the  nervi'  and  the 
diinition  of  pn-isiire  within  the  fa.ial  eaiial.  This  is  true  retrardles-  of 
tnvitnient  in  tlios<>  eases  that  de|iend  njHin  so-enlled  rhenmatie  eondi- 
tioiis.  tlioiitrh  improvement  may  without  doiiht  ln'  acceleratwl  hy  proper 
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management  The  early  loss  of  faradic  sti  mil  lability  of  the  mumiles 
gradually  passes  away,  but  voluntary  motion  returns  before  the  faradic 
current  regains  its  control.  Very  frequently  the  [lanilyzed  muscles  will 
twitch  or  even  act  in  vigorous  3|>asm  as  regeneration  in  the  nerve  re- 
stores its  irritability.  Those  cases  which  last  a  month  or  two,  or  more. 
Usually  leave  traces  for  the  rest  of  life.  They  may  be  so  slight  as  to 
require  careful  scnitiny,  or  marked  weakness  may  n^rsist.  Very  excei>- 
tionally  the  [wilsy  is  pernmneut. 


As  ilu-  fiwe  recovers,  in  every  instance  the  jwiretic  siile  is  likely  to 
overact  for  all  ninderate  voluntary  bilateral  movements.  It  wouhl  seem 
that  the  neuritis  liad  left  a  certain  nuclear  irritability,  so  that  a  central 
intiuence,  acting  ei|uallyon  lH>th  sides,  produces  a  greater  etlectuii  the  for* 
merly  paralytic  muscles.  This  secondary  «i-«Tirfiwi  is  most  pronounced 
in  the  lower  half  of  the  face,  and  utWn  leads  the  patient  to  su])pose  that 
the  soun<l  side  is  l)econiing  jKiretic.  When  oikv  strongly  devclojH-d  it 
iwactically  remains  fiir  the  rest  of  life,  though  slight  degrees  of  it  may 
pass  away.  While,  therefore,  the  jiaralysis  usually  gets  well,  the  scijucl 
often  remains  and  is  irremediable,  but  is  not  of  great  amount  or  si'rious 
ini}K)rt.  Indeed,  many  people  who  liave  never  been  affected  show  almost 
a-i  much  asymmetry  of  facial  muscular  a<rtion.  Some  «iscm  pri'seut  sev- 
eml  attacks  of  facial  jwdsy.  Bcridianit'  asscris  that  niMirn-nce  takes 
place  iu  70^  of  all  cases  and  in  men  more  tyunmonly  than  in  women. 
Second  attacks  are  fn-quently  associated  with  nit<ldle  car  iuHammaliou, 
.lyphilis,  or  diaWtes,  In  the  authors'  exiMrieni-e  sc<i)nd  attacks  uit 
decidedly  uiieiunnion.  Kossolimo  '  reporis  a  recnrring  ease  associated 
uith  niigraiiious  attacks. 

Diagmosie. — The  diagnosis  of  a  facial  jialsy,  if  at  all  uuirkcil,  is 
made  at  a  glauc*-  tu  the  early  stage.  I^ater  on  the  secondary  overactiou 
may  momentarily  mislead,  but  its  nature  should  he  e:isily  <lecip]uT<il. 
In  slight  volitional  movements  the  overacting  and  constijiiciitly  for- 
merly paralyzc<l  >ide  of  the  face  responds  in  an  exiiggerateil  niantu-r; 

'  ■■  Nenrol.  OiitnilblaU.,"  IfSKI. 

"■Neurol.  Centnilbl.,"  Auj[.,  1301. 
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bwt  if  the  miiHCular  eflTort  be  forced,  as  in  vigorously  siTewing  up  the 
eyes  and  in  huighing,  the  jmresis  will  be  manifest  in  the  lesHCMied  action 
of  the  orbicularis  |Milpc»bne,  though  at  the  same  time  the  zygomatici  on 
the  same  side  may  be  strongly  overacting  and  exaggerating  the  naso- 
labial furrow.  In  the  same  way  a  strong  attempt  to  uncover  the  teeth 
will  show  a  w(»akness  on  the  affected  side.  The  distinctitm  between  a 
(cerebral  and  a  peripheral  |>alsy  will  be  made  clear  in  the  consideration 
of  lesions  within  the  skull.  It  suffices  here  to  say  that  disease  of 
the  (M)rtex  and  in  the  brain  above  the  nuclei,  as  in  onlinary  hemiplegia, 
pnKluces  no  mus(nilar  atn)pliy,  no  reaction  of  degeneraticm  in  the  muscle; 
and,  with  pmctical  uniformity,  never  involves  the  brow  an<l  is  most 
mark(Kl  in  tlu*  lower  |H)rtion  of  the  face.  The  tongue  also  is  affected,  as 
a  rule.  Ix'sions  at  the  nucleus  and  in  the  j)ons  almost  invariably  impli- 
cate* other  cnmial  nerves.  I^esions  at  the  base,  as  in  meningitis,  affect 
other  cranial  nerves  usually,  and  always,  when  the  face  is  jMindyzxHl,  pro- 
duce deafness  fnnn  injury  of  the  niort?  vulnerable  auditory  n(Tve,  the 
parallel  course  of  which  with  the  fa<Mal  has  been  pointe<l  out. 

The  (|iiestion  as  to  the  l<K*ation  and  ext^'ut  of  the  lesion  in  the  iLsual 
]HTij)henil  ]>alsy  is  an  int^Testing  one,  and  (»jin  be  answen»d  with  some 
<legree  of  precision.  Referring  to  the  diagnmi,  pag<»  118,  it  is  evident 
that  the  neuritis,  unless  confined  to  a  verv  short  distance  al)ove  the  stvlo- 
mastoid  foramen,  will  (1)  involve  the  chonla  and  (2)  produce  loss  of 
tjtste  on  the  same  side  of  the  tongue,  with  diminished  salivation.  A  little 
higher  (.*5)  the  tympani(^  tensor  nerve  is  cut  off  and  the  auditory  symj>- 
toms  of  hypeni<»ousis  for  low  tones,  with  blimting  of  hearing  for  notes 
of  high  pitch,  will  be  added.  At  the  internal  (4)  meatus  the  auditory 
nerv(^  will  also  suffer  and  the  chorda  may  escape. 

Prognosis. — The  prognosis,  while  very  gcHKl  for  practical  recovery 
in  all  «is(»s  of  facial  neuritis,  should  always  be  guanled  and  guided  by 
an  el(H»trical  (examination,  which,  afVer  the  se(*ond  week,  often  furnishes 
information  of  a  precise  nature.  Siniple  slight  crises  present  no  diminu- 
tion in  fanidic  response*  or  changi*  in  galvanic  excitiibility.  They  may 
be  (»xpect<Hl  to  rwover  within  a  month.  If  gidvanism  and  fanulisni  of 
the  nerve  give  diminished  n^sjxmses  and  galvanism  of  the  nmscles  shows 
incr(^us(»d  influeiuuj,  with  A.  C>.  C.  CHjual  to  or  gnuiter  than  C.  C.  C,  the 
case  will  pn>l){ibly  last  two  or  thn»e  months.  Finally,  if  the  n^jiction  of 
(leg(»n(»ration  Ix*  com])lete,  no  r(»sp<>nses  in  the  nerve  to  either  current, 
the  muscles  refusing  to  act  to  faradism  and  showing  overexcitability  t<: 
galvanism  with  tin*  anode  overpassing  the  (sith(Kle,  a  year  to  eighteen 
months  must  Iw  allowed.  In  this  last  group  of  (uses  marked  and  i>er- 
sistent  overaction  may  and  should  be  fon^told.  Bordier  and  Fraenkel  ^ 
insist  that  the  outward  and  upward  deviation  of  the  eye  when  the  ]Kitient 
tries  t4)  closi*  the  lids  is  proiK)rtionate  to  the  severity  of  the  nerve  injury, 
and  r(MM>vers  in  an  e(jual  ratio. 

Traumata  of  the  trunk  of  the  nerve  at  its  bony  exit,  even  sc»vering  it, 
are  not  iMvessarily  of  grave  outl<M>k,as  union  and  regenemtion  may  follow. 
Middle-(»ar  dis(»ases  and  cranial  fra(»tures  an?  likc^ly  to  heal  and  the  asso- 
ciated   imlsy    to   pass   away.      Naturally,  the  prognosis  nuist  be  more 

»  "Sem.  MM,"  Sept.,  1897. 
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|ruardo(l  in  these  ci>nclitions,  and  is  based  largely  upon  the  {wssibility  of 
their  recover>% 

Treatment. — The  tendency  to  recovery  l)eing  j)rononnced,  can  we 
shorten  the  duration  of  the  disability  ?  It  seems  probable.  If  the  case 
is  si^en  esirly,  a  blister  or  leech  on  the  ma*^toid  may  reduce  the  congestion 
in  the  facial  canal.  Hot  applications  to  this  region  may  lx»  tried.  If 
n<»t  thonmghly  and  j.)ersisteutly  used,  they  are  worse  than  useless  and 
later  on  quite  valueless.  When  the  case  is  developed  we  recognize  that 
tin*  lesion  of  the  trunk  shuts  off  trophic  and  motor  control.  The  indi- 
ctition  is  to  maintain  the  nuiscles  in  as  |K»rfect  a  condition  as  jK>ssible 
until  tlie  way  for  nuclear  and  «»rtical  influence  is  reojx*ned.  Furth(»r,  we 
shoidil  strive  to  keep  the  nmscles  as  n»siK)nsive  as  possible  to  tlu*  slight 
fraction  of  motor  control  that  remains,  or,  if  none  is  j)resent,  to  th<'  weak 
anti  inefficient  impulses  that  will  first  reach  them.  To  this  end  there 
are  three  things  to  do  :  (1)  Keep  the  face  in  place  by  having  the  patient 
omstantly  push  the  chwk  and  mouth  to  their  pro|KT  jM)sitions,  from 
which  ever}'  smile  and  wonl  cause  them  to  be  draggc»d  by  the  soiuid 
muscles.  In  the  same  wav  have  the  evelids  rubl)ed  over  the  eveball 
frequently,  and  at  night  a  i*ompress  shoukl  Ik*  worn  to  kee]>  them  clostnl. 
This  luis  the  additional  advantage  of  diminishing  and  often  of  prevent- 
ing conjunctivitis.  A  weakened  muscle  stretche<l  by  its  sound  antag- 
onists is  not  only  placed  at  a  m(H*hanical  disadvantagt*,  but  actimlly  in- 
jure<l  in  its  nutrition.  (2)  By  means  of  massage  and  hot  douches 
aectderate  and  improve  circulation,  and  thereby  the  nutrition  of  the 
afftx^ted  muscles.  (3)  By  electrical  stinnilation  of  the  muscles,  com- 
meiK*e<l  from  the  first  day,  keep  up  their  res|)c>nsiveness.  For  this 
puqM^se  a  galvanic  current  only  is  neeiled.  Fanulism  to  contract  the 
muscles,  or  the  faradic  bnisli,  are  needless  and  j)ainful.  Onlinarily  the 
l)est  plan  is  to  use  the  aiKxle  at  the  motor  points  on  the  side  of  the  face 
and  to  dailv  svstematicallv  cause  the  muscles  to  ijentlv  contract  six 
to  ten  times  by  anixlal  closures.  This  |)ole  is  the  least  ]>ainful  and  tlie 
most  active  in  the  presence  of  degeneration. 

Traumatic  cases  are  to  be  treated  on  surgical  lines.  If  the  nervt^ 
tnmk  is  divided,  an  attempt  should  be  made  to  suture  it.  Breauvoine,^ 
in  the  manner  a<lv<x;ated  by  Faure  and  Furet,  re]K>rts  a  fair  success  fol- 
lowing the  establishment  of  an  anastomosis  between  a  (lisease<l  facial 
and  the  spinal  a<*cessory.  This  method  is  only  applicable  to  those  cases 
in  which  the  nerve  has  no  other  possibility  of  regeneration.  Anasto- 
mc»sis  with  the  hy[X)glossjd  promises  even  better  results.  ^  Tympanic, 
mastoid,  and  pharyngeal  trouble  will  require  topical  nieasures.  Whew 
the  neuritis  Ls  a  part  of  general  multiple  neuritis,  attention  is  directed  to 
the  tiixic  cause.  Guided  by  the  rheumatic  idea,  such  reme<lies  as  the 
.salicvlati»s  liave  been  recommended  and  mav  be  tried  if  the  observer  can 
cimvince  himself  that  such  a  bloiKl-state  exists.  Anemia  and  diminished 
phvsi<'al  forc'es  from  any  general  cause*  are  not  to  l)e  neglecte<l.  Strychnin 
mav  be  of  some  service,  acting  as  a  nuclear  stimulant  and  general  tonic. 

Nuclear  palsy  of  the   seventh  nerve  manifests   itself  by  the 

*  "Travaux  de  NeumUijjie  Chirurgicale,"  Jan.,  liX)l. 

'  BallaiK-e   and  Su-wari,    -Br.   Med.  Jour.,'  May  2,   11M«;    Tavlor  ami    Clark, 
•  M«i.  !;«•.,•'  Feb.  27,  1904. 
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same  jieripheral  motor  distrihution  as  that  found  in  disoaBCS  of  the 
trunk,  but  lacks  the  gustator)',  salivary,  and  sensorj'  disturbances.  Tlie 
muscles  degenerate  in  the  same  way  and  show  the  same  electrical  condi- 
tions. Almost  invariably  other  adjacent  cranial  nuclei  are  implicated. 
This  gives  rise  to  a  syinj)tom  group  that  easily  differentiat(»s  the  nuclear 
|)alsy  fn>m  the  ])eri])heral  form.  In  bullmr  palsy  the  facial  nucleus  is 
generally  invaded,  and  it  may  be  affected  in  i>olio-(.»nceplialitis  8Ui)erior. 
The  nuclcjir  l(\siou  usually  pnxluct^s  bilateral  symptoms.  The  pyramidal 
trac^ts  are  also  eommoiily  affected,  and  symptoms  in  the  trunk,  and  esfie- 
cially  in  the  extrt»mities,  are  present. 

An  alternating  pahy  of  the  face*  on  one  side  and  of  the  limbs  on  the 
other  is  due  to  a  jK)ntine  lesion  (s<»e  Fig.  44)  affecting  the  facial  fil)er8  before 
their  crossing  and  the  pyramidal  tract  alK>ve  its  miKlullary  decussation. 

Supranuclear  facial  palsy  n»sults  from  any  lc»sion  destroying  the 
cortical  facial  centers  or  int^Trupting  the  communi(?ation  of  these  centers 
with  the  facial  nucleus.  Onlinarj-  capsular  hemorrhage  is,  therefore,  a 
frecpient  cjuise  of  facial  jwlsy,  but  almost  invariably  at  the  simie  time 
caust»s  hemiplegia.  In  the^»  supraiuu'lear  jmlsies,  as  has  already  been 
indicated,  the  upper  |x>rtion  of  the  face  ])artially  or  entirely  esca|)e8. 
Particularly  is  this  true  of  the  orbicularis  |MiljK»brarum,  which  acts  volun- 
tiirily.  The  slight  wwikness  that  is  prt»s<'nt  is  often  shown  by  a  {mrtial 
pt<»sis  completely  at  variance  with  the  constantly  ojhmi  eye  of  the  jKTipheral 
])alsy,  but  the  eye  on  tlu*  affectcnl  side  usually  can  not  Ix?  closed  as  vigor- 
ously as  the  otlicT.  All  (»xpressional  bilateral  movements  in  the  lower 
face  may  Ik*  fairly  retained,  whih»  voluntary  contn»l  is  practically  lost. 
In  the  j)erij)lieral  form  the  loss  is  equal  in  both  varieties  of  action. 

In  supmnuclear  palsy  th(»  muschs  respon<l  actively  and  normally  to 
electricity,  and  their  trophic  condition  is  not  impairiHl.  In  other  wortls, 
the  lower  neuron  is  not  iiivolv(»<l.  Tlu*  refl(»xes  an»  present  for  the  same 
reason,  and  then*  are  no  auditor>',  s<»cretorv,  or  gustatory  symptoms.  A 
lesion  that  involv(»s  the  optic  thalamus  may,  acvonling  to  Bechten»w, 
cause  loss  (»f  (^motional  expression  on  the  op|)osite  side.  A  lateral  loss 
of  exj)ressional  movements,  with  the  ret(»ntion  of  vohnitar}'  motion, 
therefon*,  points  to  the  optic  thalamus,  which  contains  the  centers  for 
emoti(»nal  expression.  This  loss  has  In^en  found  ass(M»iated  with  corre- 
sjH)nding  bilateral  hemianopsia  resulting  fn)m  the  same  lesion. 


CIIAITER   VIII. 

DISEASES  OF  THE  EIGHTH  CRANIAL  NERVE. 

Anatomical  Considerations. — The  eighth  cranial  nerve  is  purely 
sensory.  It  is  made?  uj)  of  two  portions:  the  C(whlear  l>rancli,  which 
alone  conducts  sound  imjm'ssions,  and  the  vestil)ular  branch,  which  con- 
ducts space  sensations  from  the  senncircular  canals.  An  awessorj'  an<l, 
so  to  speak,  adventitious  portion  is  the  intermediate  nerve  of  Wrisln^rg, 
which  is  vasomotor  and  secretor}'  in  function.      It  |)asses  to  the  facial 
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iK'r\'c*  and  finally  conlrola  salivation.  In  coiiBistence  the  auditor}'  st«ni 
i;^  much  \e^  fimi  than  the  facial.  It  folluwM  that  basilar  Wioiis  which 
afiWt  the  seventli  almost  necessarily  involve  the  softer  audit4)r}',  whicli 
lies  bes^ide  it.  But,  un  the  other  hand,  a  lesion  that  injures  the  auditory 
may  out  affect  the  more  resisting  facial  or  jvortio  dura. 

At  the  apparent  ori^n  of  the  auditor}'  trunk  the  internal  vestibular 
portion,  the  one  related  to  equilibration,  passes  backward  and  inward 
between  the  restifomi  body  of  the  medulla  and  the  ascending  root  of  the 
tnfacial  ner^'e,  to  terminate  in  two  groups  of  lai^  cells.  The  outer 
ciifhleur  portion,  the  true  auditory  root,  se{>arate8  from  the  vestibular 
nii>i  iH-ar  the  apparent  origin,  and,  passing  outward  around  the  restiform 
InmIv,  turns  inward  on  tlie  floor  of  the  fourtii  ventricle  as  the  strife  acus- 
ticse,  wliich  dip  down  in  the  middle  line  to  the  nuclear  cells  of  Clarke. 
At  the  point  «iiere  these  branchen 
ilivei^  tlie  ooclilear  root  presents 
a  group  of"  cells,  for  the  vasomotor 
root  of  Wrisberg,  anali^us  to  a 
piislerior  root  ganglion.  Another 
gnnip  of  cells,  the  acoustic  tuber- 
cle, tiften  of  large  size  in  animals, 
i?  placed  jut>t  outride  the  restiform 
body,  and  is  considered  a  pure 
auditor}-  nucleus.  The  liigher 
relatione  of  the  auditor}-  nuclei 
are  not  clearly  known,  nor  the 
exact  course  of  the  radiations  to 
the  cortex.  There  is  even'  reason 
to  believe  that  the  vestibular  nti- 
clei  are  in  relation  with  the  cere- 
bellum and  with  the  <-erebrum. 
Tlie  cochK'ur  nuclei  are  connected 
with  the  temjMtrosphenoidal  eor- 
icx  by  fibers  which  pass  through 
tlie  posterior  third  of  the  sensory 
division  of  the  internal  capsule. 
Each  ear  is  represented  on  both  sides  of  the  brain,  but  also  priiicii>ally 
ujion  the  opposite  side.  Theuuditory  center  for  sjteech,  however,  in  right- 
hundeil  individuals  is  practically  confined  to  the  lefl  temporal  lol>e,  the 
di^truction  of  wliich  produces  word-dcufness,  or  a  loss  of  M(K»ken-word 
mfmories.  At  it^  |K.Ti)>heral  termination  the  auditor^'  nerve  enters  the 
eribrifonn  opcnin^r  in  the  internal  meatus.  The  auditory  portion  is  dis- 
inbut)-<l  to  the  cochlea  and  the  organ  of  Corti.  The  labyrinthian  imrtion 
is  distributetl  to  the  vestibule  and  anipullee  of  the  siinicircular  cuuals. 

Irritation  of  the  auditory  portion  of  the  eighth  nerve  is 
markf*!  by  mitHlory  hyiterei^hema ,  by  increased  arutcness  of  hearing  (liifptr- 
.ii^Mjtw),  and  by  tinniftm.  It  must  be  nntlerst<¥Hl  that  continued  irrita- 
tion of  the  auditoiy  apparatus  may  result  in  diminished  or  la-it  tunelion, 
juiit  as  overstimulation  of  any  tissue  or  organ  finally  produces  wenkness 
and  involution.     It  follows  that  tinnitus,  for  example,  is  often  found  with 
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dofei^tive  hearing.  Hifiieredhesia  is  frequently  present  in  excitable  and 
nervous  persons.  Migraine  and  all  forms  of  pain  often  render  the 
sufferer  more  sensitive  to  sudden  noises,  es|)ecially  of  high  pitch,  but 
actual  hypcnicousis  is  rare.  In  meningitis,  acute  mania,  and  under  the 
influence  of  some  stimulant  drugs,  such  as  alcohol,  opitun,  anesthetics, 
Indian  hemp,  and  ctiffein,  the  special  sens(»  of  hearing  is  at  times  actually 
exalted.  It  is  also  conceivable  that  an  irritant  lesion  of  the  auditory 
corticjil  centers  might  give  rise  to  hyi>enicousis,  and  ])erhaps  this  is  also 
the  explanation  of  some  hallucinations  of  hearing  and  sometimes  of  the 
rare  auditory  aurse  of  epilepsy.  The  increast»d  acuteness  of  hearing  for 
low  tones  in  facial  palsy  has  already  been  described. 

Irritation  or  disease  of  any  j)art  of  the  auditory  mc^chanism  is  likely 
to  j)ro(luce  a  tiimitus  which  may  vary  widely  with  the  same  and  with 
different  cases.  It  may  resemble  hissing,  nwring,  buzzing,  singing,  tick- 
ing, throbbing,  the  sound  of  lx»lls,  and  ever}'  (."sonceivable  monotonous 
noise.  Cerumen  or  foreign  iKxlies  in  the  external  meatus,  inflanmiation 
of  the  middle  ear,  Eustiichian  (K»clusion,  the  throbbing  of  the  ciimtid  in 
itK  canal  in  the  petnm,  rhythmi(^d  clonic  s|Mism  of  the  palate  and  orifice 
of  the  Eustachian  tube  in  hysterics,  meningt»al  irritation  of  the  auditory 
nerve-trunk,  jwrforations  of  the  drum-head,  s(^len>sis  of  the  internal  ear, 
and  many  other  conditions  may  Ik»  symptomized  by  a  tinnitus  auriuni. 
A  tinnitus  is  pr(»sent  in  some  eases  where  aurists  are  unable  todettn^tany 
peripheral  cause,  and  persists  j)nictie4illy  unchanged  thnnighout  life. 
As  a  rule,  a  continuous  tinnitus  interferes  with  hearing,  which  is  thereby 
diminished.  Fortunately,  it  is  frequently  unilateral.  Certain  drugs, 
as  (juinin  and  the  sidieylates,  cause  tinnitus,  and  <juinin  in  large  and 
rt^peattnl  doses  luis  eausinl  pcTmanent  deafness.  A  cart»ful  aural  exami- 
nation is  nee<le<l  in  everv  C4ise  of  tinnitus,  and  the  reader  is  rt^ferrtnl  t(>  the 
special  works  on  ear  diseases.  The  treatment  is  that  of  the  inciting 
conditi(m. 

Paralysis  of  the  auditory  nerve  and  unilatend  dwifness  may  fol- 
low a  cortical  lesion  involving  the  tem|X)nd  lobe.  Memories  of  heard 
sjwech  seem  to  be  stored  up  in  the  first  left  temiK>ral  convolution.  A 
destructive  h'sion  here  is  followed  by  woi'd-<feqfnfM*,  and  the  patient  no 
lon'ger  understands  what  is  said,  though  he  clearly  hejirs  the  tones  of  the 
voice  and  all  sounds.  A  bilateral  lesion  of  the  tcm])oral  cortex  causes 
complete  d(»afness.  Ix»sions  in  the  sensory  portion  of  the  ca]xsule  may 
cause  a  unilateral  deafness  on  the  same  side  with  the  accompanying 
hemianesthesia.     A    unilat<»ral    loss  or  diminution  of  hearing   in    the 

hemianesthesia  of  hvsteria  is  not  uiu^ommon.     It  mav  come  on  suddenly 

»  __  •  • 

and  disiippear  in  the  same  manner.  The  ])resumpti<m  is  that  the  cortex 
is  functionally  at  fault.  C.omplete — that  is,  bilateral — hysterical  deaf- 
ness is  seldom  encountered.  Nuclear  disease  of  the  eighth  nerve  is 
pra(*ti(»ally  unknown,  though  tumors  of  the  restiform  Inxly  *  and  the 
medulla  mav  involve*  the  c()chlear  r<H)t. 

According  to  Vin'how,  tlie  auditory  tnink,  most  frequently  of  all 

the  cranial   r(M>ts,   is  the  scat  of  new  growths.     Tumors  at  this  point 

give  rise  to  {\w,  genend  symptoms  of  l)rain-tunioi's,  but  are  eajmble  of 

definite  diagnosis  in  at  least  some  instances.     Accortling  to  Fmenkel  and 

*  BrisHaiuI,  "Lcyon.s  Hiir  les  Mahulie-s  NerveuHes,*'  Piiris,  1895. 
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Hunt,^  who  have  collected  nine  cases,  the  symptoms  may  l)e  arranged 
as  follows:  (1)  General:  Headache,  vertigo,  vomiting,  optic  neuritis, 
l>nidy<*ardia.  (2)  Focal:  Peduncular  ataxia,  wTeb(»llar  ataxia,  latero- 
pulsion,  henii-asynergy,  horao-contralatenil  and  crossed  jiandyses  of  the 
extremities,  |>aralysis  of  the  basilar  cnuiial  nerves,  esj)ecially  the  seventh, 
sixth,  and  fifth,  dysarthria,  dysphagia,  nystagmus,  jmralysis  of  the  conjoint 
movements  of  the  eyes,  inequality  of  the  pupils,  and  attacks  of  Adam- 
Stokes  syndR>me.  (3)  Special :  Serious  impairment  of  the  function  of  the 
a»<litork'  nerve,  of  long  standing  and  gradual  onset.  Gouty  dej)osits  and 
hemorrhage  in  tlie  substance  of  the  nx)t  have  l)een  found.  It  verj-  fre- 
quently is  involved  in  syphilitic  meningitis.  In  punilent  meningitis 
inf<i*tion  may  travel  along  it«  sheath  into  the  inner  ear  and  pnxluce 
deafness  that  is  usually  permanent.  After  exposure  to  cold  the  eighth 
nerve  is  sometimes  subject  to  a  neuritis  similar  to  that  so  common  in  the 
facial,  which  may  or  may  not  be  aivsociated  in  the  pnx*ess.  The  condi- 
tion is  marked  by  diminished  or  complete  loss  of  hearing,  but  is  of 
fevorable  prognosis.  Artisans  who  work  constantly  amid  loud  noises — as 
UHlemiakers,  tinsmiths,  and  other  metal  workers,  engine-drivers  and  fire- 
men on  railroads — often  present  a  partial  loss  of  hearing  that  may  pro- 
gressiively  increase.  They  sometimes  hear  better  in  the  accustomed  tur- 
moil than  in  quiet  places,  and  this  is  also  tnie,  but  much  less  commonly, 
of  ordinarv  deafness.  The  auditorv  nerve  mav  be  injured  within  the 
petnm  by  the  extension  of  inflammation  from  the  mastoid,  tymjxinum,  or 
pharynx,  and  by  basilar  fractures. 

Diagnosis. — ^The  first  thing  to  be  settled  in  a  case  of  deafness  is  the 
integrity  of  the  nerve.  If  the  nerve  is  at  fault,  the  condition  is  called 
tterrous  or  nerve  deafness.  When  there  are  no  basilar  sym[)toms,  in- 
volvement of  other  cranial  nerves,  bulbar  or  cerebral  indications,  and 
when  sounds  of  high  and  low  pitch  are  not  heard  through  the  air  or  by 
lione-oonduction,  we  mav  safely  locate  the  disease  in  the  nerve.  Kinne's 
test  (see  p.  64)  enables  us,  when  the  hearing  is  reduced,  to  fairly  deter- 
luine  whether  the  difficulty  is  in  the  conducting  a])|)anitus  or  in  the  nerve. 
A  great  nxluction  of  hearing,  in  which  air-conduction  remains  better 
than  iKnie-conduction,  but  in  which  l)oth  are  deficient,  jwints  to  nervous 
de:ifness.  I^esions  within  the  brain-stem  and  in  the  temporal  lobe  must 
b«*  determined  by  the  association  of  symptoms  peculiar  to  these  locjdities. 

Treatment. — In  the  treatment  of  nervous  dwifness  we  have  first  to 
investigate  the  aural  apparatus  and  remove,  if  jwissible,  any  diseased  con- 
ditions thiit  may  be  present.  All  acute  inflammatory  trouble  must 
sul>si<le  before  active  measures  are  instituted.  The  usc»,  then,  of  strych- 
nin, preferably  hypodermatically,  in  much  the  same  way  as  for  optic 
atrijphy,  can  be  recommended.  Electricity  has  small  claims  to  notice, 
though  usually  suggested.  Unfortunately,  very  little  improvement  can 
be  ex|>ecte<l.  Nerve  deafness  of  sudden  onset,  whether  due  to  syphilis, 
neuritis,  congestion,  or  hemorrhage*  into  the  internal  ear,  is  sometimes 
favorably  modifie<l  by  the  iise  of  pilocarpin  in  full  doses  twice  daily  i'or 
a  week  or  two.^  Free  action  on  the  skin  is  to  l)e  produced.  In  these 
case>  qiiinin  and  the  salicylates  are  contraindieated,  though  sometimes 
of  value  in  the  chronic  forms. 
»  **Ann.  of  SurR./'  Sept.,  1904.         ^  Dundns  Grant,  ''Brit.  Me<l.  Jour.,"  Nov.  1(>,  IHJW. 
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Irritation  of  the  Vestibular  Portion   of  the  Eighth   Nerve 

— Aural  Vertigo,  MfniPr(?8  Dineane. — The  function  of  tlie  fienncircu- 
lar  canals  is  still  subjwt  to  dispute.  It  can  at  least  l)o  accepted  that 
tlu»ir  irritation  or  injury  may  cause  verti^  and  disturlmnce  of  e(|uili- 
hration.  Rwognition  of  relations  to  spac*e  and  orientation  undoubtedly 
are  8ubserve<l  by  them  to  a  considerable  degree.  Their  innerx^ation  is 
by  the  vestibular  jK)rtion  of  the  eighth  cranial  nerve.  It  has  long  been 
rt»cognized  that  disturbance  in  the  internal  or  middle  ear,  and  even  in  the 
external  meatus,  may  cause  not  only  tiimitus,  but  vertigo.  The  sudden 
inflation  of  the  drum  thnmgh  the  Eustac^hian  (mssagi;,  the  use  of  inter- 
rupted galvanic  currents  about  the  ear,  and  any  instrumentation  within 
the  tympanum  may  produce  giddiness.  The  only  essential  common 
character  of  all  these  causes  is  tliat  they  produce  irritation.  If  destruc- 
tion of  the  vestibular  branch  takes  j)lace,  the  vertigo  usually  ceases. 
In  some  cases  of  aural  vertigo  <lue  to  middle-  or  internal-ear  disease,  ex- 
ternal objects  seem  always  to  revolve  to  the  right  or  to  the  left  In 
other  instances  the  vertigo  is  subjective  and  the  patient  feels  as  if  revolved 
to  the  right  or  left  or  as  if  falling  forwartl,  backwanl,  or  downwanl. 
The  int4»nsity  of  the  vertigo  varies  grmtly.  It  may  be  quite  insignifl- 
VAint  or  it  may  be  so  pronounced  that  the  jKitient  holds  to  any  neighl)oriiig 
person  or  objtH5t,  staggers,  or  is  even  fonribly  projected  in  S4)me  given 
direction.  The  attiurks  are  usually  paroxysmal,  with  relative  fn^edom  in 
the  intervals.  In  the  form  (h»s(;rib<Hl  by  Menii'^re  the  victim  is  struck 
down  as  if  shot,  there  may  be  uncons<»iousnt»ss  for  a  few  moments,  and 
the  patient  is  oft4»n  jwle  and  covertnl  with  perspiration.  Nausea  and 
vomiting  may  m'cur. 

The  gn»at  majority  of  (MUses  of  aural  vertigo  occur  aftei  thirty  ytmrs 
of  age.  In  childhood  they  are  extn»m<'ly  infrcKpient  and  rapidly  in<^reuse 
aft<ir  mi/Idle  life,  men  b(»ing  atte<it4Ml  twi(M»  as  frtHjuently  as  women, 
(iout,  rheumatism,  and  tlu*  s(^lerotic  chang<»s  of  old  ag(»  arc  frtHjuently  at 
the  bottom  of  the  symptoms.  Th(»sc  may  ju^t  diRHitly  U|)on  the  laby- 
rinth or  indiriK'tly  through  the  bloo<l-supply  and  the  pressure*  of  the 
endolymph.  A  vasomotor  element  is  given  considerable  im|M)rUuice  by 
some.  The  irritation  of  the  vestibular  filaments  is  usually  ass(K*iaUHi 
with  auditory  phenomena,  so  tluit  tinnitus  and  defcK^tive  hearing  are 
almost  invariably  pn^scnt.  TIk^  (^1os(»  anat^nnical  n'lations  of  the  two 
portions  of  tlui  eighth  n(?rv<»  explain  this.  In  some  crises  the  labyrinth 
hjis  l)e(»n  found  the  seat  of  hemorrhagic  or  hwal  disease*.  Sometinu»s  its 
epithelial  stnicture  is  degeneratcMl.  Usually  disease*  of  the  middle  and 
external  ear  is  wanting  in  the*  sev(»rest  <^is(»s,  while  decr(»as<Hl  hearing 
and  tinnitus  point  stnmgly  to  involvement  of  the  nerve  itst»lf.  Some 
of  th(*  cas(*s  of  the  M6niere  type*  show  a  progressive*  ti'ndency,  with  fail- 
ing h<»Jiring,  first  in  one,  then  in  the  other  e^ir.  Complete  physical 
disability  through  the  vertigo  and  attacks  of  falling  may  ensue.  In 
some  instiuices  the  disras<*  remains  at  a  standstill  for  years,  and  mav  even 
recedes  and  hearing  be  restored.  Again,  wlu»n  hearing  is  lost  the  vertigi- 
nous attacks  nuiy  eeit-^e*.  Mihler  varieti<'s  run  various  courses,  de|)end- 
ing  Ujion  their  eausiition  and  other  conditions. 

Diagrnosis  of  an  aural  vertigo  d(»pends  in  pra(*tice  mainly  u|)on  the 
association  of  auditory  symptoms.     Tinnitus  or  defective    hearing,  or 
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both,  art»  onlinarily  present.  The  defect  in  hearing,  as  tested  by  bone- 
etmduction,  is  sometimes  unexpectedly  great,  the  ticking  of  a  watch 
when  placed  on  the  mastoid  l>eing  inaudible.  If  the  vertigo  is  produced 
or  increased  by  changing  the  air-pressure  in  the  tympanum,  as  by  firmly 
pressing  the  tragus  into  the  meatus  or  by  Politzerization,  the  significance 
of  that  fact  is  great.  Frequently  the  attack  of  vertigo  is  associated  with 
an  intensification  of  the  tinnitus,  or  there  are  subjective  sounds  of  a  vio- 
lent character,  described  as  "  pistol  shots,"  "  something  breaking  in  the 
head,"  etc.  Sometimes  a  quick  movement  of  the  head  in  a  given  direc- 
tion produces  it.  This  apparently  has  relation  to  a  particular  semicir- 
cular canal,  which  is  mainly  or  alone  affected.  A  further  characteristic 
of  aural  vertigo  is  the  fact  that  the  subjective  or  objective  gyrations  are 
uniform  in  the  given  case,  or  the  stagger  or  falling  is  always  in  the 
same  direction.  In  epilepsy  we  not  infrequently  encounter  an  inde- 
scrilmble  vertiginous  aura,  but  never  the  formulated  vertigo  of  aural 
dise:ise.  The  epileptic  attack  is  usually  followed  by  mental  hebetude, 
which  is  lacking  in  aural  attacks,  where  the  vertigo  may  be  maintained 
for  a  long  time,  giving  rise  to  distressed  feelings,  vomiting,  and  col- 
lapse. The  sensorium  is  always  clear  in  aural  vertigo,  excepting  the 
initisil  momentary  unconsciousness  of  the  severest  form,  or  in  the 
delirium  that  a  continuation  of  the  extremest  variety  may  produce  in 
very  rare  instances.  The  persistent  vomiting  usually  gives  rise  to  the 
idea  of  "  biliousness,"  and  frequently  a  brisk  cathartic,  relieving  all  the 
symptoms  of  vertigo,  is  supposed  to  confirm  the  idea  of  intestinal  or 
hepatic  derangement,  its  influence  on  cerebral  circulation  being  over- 
loi>ked.  Again,  the  sudden  onset  of  the  attacks  in  the  M^ni^re  form 
suggests  cerebral  disease  or  cardiac  attacks,  to  which  mistake  the  age  of 
the  |iatient  and  his  arterial  degeneracy  often  conduce.  The  repetition 
of  the  aural  attack  during  periods  of  rest,  and  even  during  sleep, 
with  absence  of  cardiac  and  cerebral  symptoms- in  the  meanwhile,  will 
correct  a  misconception  of  this  character. 

The  kibyrinthine  variety  may  be  readily  confused  with  ocular  vertigo 
in  S4>me  instances,  as  it  occasionally  gives  rise  to  nystagmus,  and  even 
has  pnxluced  diplopia.  The  patients  sometimes  describe  oscillating 
movements  in  viewed  objects,  rapid  in  one  direction  with  slow  return, 
similar  to  the  nystagmic  movements  of  the  eyeballs.  The  mutual 
dependence  of  space  sensations  and  ocular  impressions  only  needs  to  be 
mentioned  to  explain  the  secondary  ocular  movements.  Ocular  vertigo 
ceases  the  moment  the  eves  are  closed,  but  this  has  no  effect  on  the  aural 
form.  Vertigo  is  associated  with  numerous  alxlominal  disturbances, 
particularly  those  of  the  stomach,  liver,  and  small  intestine.  These 
forms  of  vertigo  are  usually  attended  by  indigestion  or  other  symptoms 
of  a  local  character,  and  the  vertigo  lacks  the  distinctive  gyratory  feature 
of  €':ir  trouble.  In  some  cases  of  aural  vertigo,  however,  the  patients 
c^miplain  merely  of  "dizziness,"  "giddiness,"  or  "swimming"  sensa- 
tii>ns.  If  the  vestibule  alone  is  involved,  without  any  implication  of 
the  cochlea,  as  is  conceivable,  all  auditory  symptoms  default.  In  such 
cases  the  diagnosis  must  largely  depend  on  the  exclusion  of  other 
sources  of  vertigo. 

Treatment. — If  aural  vertigo  is  recognized  as  an  irritation  symptom. 
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Irritation  of  the  Vestibular  Portion   of  the  Eighth   Nerve 

— Aural  VertifjfOy  Mhii^r^s  Dwenae. — The  function  of  the  semicircu- 
lar canals  is  still  subject  to  dispute.  It  cmi  at  least  be  accepted  that 
their  irritation  or  injury  may  cause  vertijjo  and  disturlmnce  of  equib'- 
bration.  Recognition  of  relations  to  space  and  orientation  undoubtedly 
are  subserved  by  them  to  a  considerable  degree.  Their  inner\-ation  is 
by  the  vestibular  portion  of  the  eighth  cranial  nerve.  It  has  long  been 
recognized  that  disturbance  in  the  internal  or  middle  ear,  and  even  in  the 
external  meatus,  may  cause  not  only  tinnitus,  but  vertigo.  The  sudden 
inflation  of  the  drum  through  the  Eustachian  passage,  the  use  of  inter- 
rupted galvanic  currents  about  the  ear,  and  any  instrumentation  within 
the  tympanum  may  produce  giddiness.  The  only  essential  common 
character  of  all  these  causes  is  that  they  produce  irritation.  If  destruc- 
tion of  the  vestibular  branch  takes  place,  the  vertigo  usually  ceases. 
In  some  cases  of  aural  vertigo  due  to  middle-  or  internal-ear  disease,  ex- 
ternal objects  seem  always  to  revolve  to  the  right  or  to  the  left.  In 
other  instances  the  vertigo  is  subjective  and  the  patient  feels  as  if  revolved 
to  the  right  or  left  or  as  if  falling  forward,  backward,  or  downward. 
The  intensity  of  the  vertigo  varies  greatly.  It  may  be  quite  insignifi- 
cant or  it  may  be  so  pronounced  that  the  patient  holds  to  any  neighlx>ring 
person  or  object,  staggers,  or  is  even  forcibly  projected  in  some  given 
direction.  The  attacks  are  usually  pan)xysmal,  with  relative  freedom  in 
the  intervals.  In  the  form  describeil  by  M6ni&re  the  victim  is  struck 
down  as  if  shot,  there  may  be  unconsciousness  for  a  few  moments,  and 
the  patient  is  often  pale  and  covered  with  perspiration.  Nausea  and 
vomiting  may  occur. 

The  great  majority  of  cases  of  aural  vertigo  occur  aftei  thirty  years 
of  age.  In  childhood  they  are  extremely  infrequent  and  nipidly  increase 
after  middle  life,  men  being  affected  twice  as  freijuently  as  women. 
Gout,  rheumatism,  and  the  sclerotic  changes  of  old  age  are  frequently  at 
the  bottom  of  the  symptoms.  These  may  act  directly  uj)on  the  laby- 
rinth or  indirectly  through  the  blood-supply  and  the  pressure  of  the 
endolymph.  A  vasomotor  element  is  given  considerable  imj>ortance  by 
some.  The  irritation  of  the  vestibular  filaments  is  usually  asscxiiated 
with  auditory  phenomena,  so  that  tinnitus  and  defective  hearing  are 
almost  invariably  present.  The  close  anatomical  relations  of  the  two 
portions  of  the  eighth  nerve  explain  this.  In  some  cases  the  labyrinth 
has  been  found  the  seat  of  hemorrhage  or  hxuil  disease.  Sometimes  its 
epithelial  structure  is  <leg(Mierated.  Usually  dis(»nse  of  the  middle  and 
external  ear  is  wanting  in  the  severest  cases,  while  tlecreas(.»d  hearing 
and  tinnitus  point  strongly  to  involvement  of  the  nerve  itself.  Some 
of  the  eases  of  the  M6ni5re  tyj)e  show  a  i)rogressive  tendency,  with  fail- 
ing hearing,  first  in  one,  then  in  the  other  ear.  Complete  physical 
disability  throu»rh  the  vertigo  and  attacks  of  falling  may  ensue.  In 
some  instances  the  disease  remains  at  a  standstill  for  vears,  and  mav  even 
recede  and  hearing  be  restored.  Again,  when  hearing  is  lost  the  vertigi- 
nous attacks  may  eeas(\  Milder  varieties  run  various  courses,  depend- 
ing UjK)n  their  causation  and  other  conditions. 

Diagnosis  of  an  aural  vertigo  depends  in  practice  mainly  upon  the 
ass(X!iation  of  auditory  symptoms.     Tinnitus  or  <lefective    hearing,  or 
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both,  are  ordinarily  present.  The  defect  in  hearing,  as  teste<l  by  bone- 
comluction,  is  sometimes  unexpectedly  great,  the  ticking  of  a  watch 
when  placed  on  the  mastoid  being  inaudible.  If  the  vertigo  is  produced 
t>r  increased  by  changing  the  air-pressure  in  the  tympanum,  as  by  firmly 
pressing  the  tragus  into  the  meatus  or  by  Politzerization,  the  significance 
of  that  fact  is  great.  Frequently  the  attack  of  vertigo  is  associated  with 
an  intensification  of  the  tinnitus,  or  there  are  subjective  sounds  of  a  vio- 
lent character,  described  as  "  pistol  shots,"  "  something  breaking  in  the 
head,"  etc.  Sometimes  a  quick  movement  of  the  head  in  a  given  direc- 
tion produces  it^  This  apparently  has  relation  to  a  particular  semicir- 
cular canal,  which  is  mainly  or  alone  affected.  A  further  characteristic 
of  aural  vertigo  is  the  fact  that  the  subjective  or  objective  gyrations  are 
uniform  in  the  given  case,  or  the  stagger  or  falling  is  always  in  the 
same  direction.  In  epilepsy  we  not  infrequently  encounter  an  inde- 
scrilmble  vertiginous  aura,  but  never  the  formulated  vertigo  of  aural 
di?etise.  The  epileptic  attack  is  usually  followed  by  mental  hebetude, 
which  is  lacking  in  aural  attacks,  where  the  vertigo  may  be  maintained 
for  a  long  time,  giving  rise  to  distressed  feelings,  vomiting,  and  col- 
la}>se.  The  sensorium  is  always  clear  in  aural  vertigo,  excepting  the 
initial  momentary  unconsciousness  of  the  seven*st  form,  or  in  tlie 
delirium  that  a  continuation  of  the  extremest  variety  may  produce  in 
very  rare  instances.  The  persistent  vomiting  usually  gives  rise  to  the 
idt*a  of  "  biliousness,"  and  frequently  a  brisk  cathartic,  relieving  all  the 
symptoms  of  vertigo,  is  suppc^«d  to  confirm  the  idea  of  intestinal  or 
hepatic  derangement,  its  influence  on  cerebral  circulation  Ix^ing  over- 
loi>ked.  Again,  the  sudden  onset  of  the  attacks  in  the  M^ni^re  form 
suggests  cerebral  disease  or  cardiac  attacks,  to  which  mistake  the  age  of 
the  ]iatient  and  his  arterial  degeneracy  often  conduce.  The  repetition 
of  the  aural  attack  during  periods  of  rest,  and  even  during  sleep, 
with  absence  of  canliac  and  cerebral  symptoms  in  the  meanwhile,  will 
correct  a  misconception  of  this  character. 

The  labyrinthine  variety  may  he  readily  confus<Kl  witli  ocular  vertigo 
in  S4>nie  instances,  as  it  occasionally  gives  rise  to  nystagmus,  and  even 
lias  produced  diplopia.  The  patients  sometimes  describe  oscillating 
movements  in  viewed  objects,  rapid  in  one  direction  with  slow  return, 
similar  to  the  nvstaemic  movements  of  the  eveballs.  The  nmtual 
dependence  of  space  sensations  and  ocular  impressions  only  net^ds  to  be 
mentioned  to  explain  the  secondary  ocular  movements.  Ocular  vertigo 
ceases  the  moment  the  eyes  are  closed,  but  this  has  no  effect  on  the  aural 
form.  Vertigo  is  associated  with  numerous  abdominal  disturbances, 
pjirticularly  those  of  the  stomach,  liver,  and  small  intestine.  These 
fonns  of  vertigt)  are  usually  attended  by  indigestion  or  other  symptoms 
of  a  local  character,  and  the  vertigo  lacks  the  distinctive  gyratory  feature 
of  ear  trouble.  In  some  cases  of  aural  vertigo,  however,  the  patients 
c«implain  merely  of  "dizziness,"  "giddiness,"  or  "swimming"  sensa- 
tions. If  the  vestibule  alone  is  involved,  without  any  implication  of 
the  cochlea,  as  is  conceivable,  all  auditory  symptoms  default.  In  such 
cases  the  diagnosis  must  largely  dei>end  on  tlie  exclusion  of  other 
si>urces  of  vertigo. 

Treatment. — If  aural  vertigo  is  recognized  as  an  irritation  symptom. 
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its  niti<»iiul  treatment  will  depeiKl  on  apprecnatiiifjaiul,  if  pOKsiblo,  rc»niov- 
in^  the  ImlsIc!  disease*.  Cases  may  1k'  relieve<J  or  even  eiirwl  by  Politzer's 
inflation,  by  the  removal  ot*  cerumen,  or  by  the  (M)rrection  of  a  pharyn- 
fjeal  eatarrh.  In  others  tlu»  sclerotic  changes  in  the  labyrinth  are  irre- 
metliableand  treatment  is  directed  to  r(»ihicing  the  irritability  by  broniids. 
Charcot  strongly  recomniendcHl  in  the  M6ni^n»  tyjH*  the  nseof  (piiniu  iii 
large  dos(\s,  but  others  have  not  had  his  suc<ress  with  that  drug,  and  it 
should  not  lie  use<l  in  a(!Ute  cases.  H(»  even  advcKntwl  the  dt»struction  of 
the  inner  cvar,  pnxluciing  loss  of  hearing,  or,  in  other  words,  a  removal  of 
all  irritability  and  the  cessation  of  the  vertigo  at  once,  in  the  same  way  that 
sometimes  occurs  naturally.  This  has  been  p met ically  applied  by  Milli- 
gjui  ^  with  favonible  results  in  thre(»  cases.  Ilemoval  of  the  malleus  and 
iiKMis  and  mol)ilization  of  the  stap(*s  have  given  relief  in  many  instances 
and  may  be  advised  with  propriety,  es|>ccially  if  the  hearing  is  greatly  im- 
pair(Ml.  (Jout  and  arteriosclerosis,  middle-(»ar  disejis<»,  and  lesions  of  tlie 
auditory  stem  must  Im»  tr(»ated  in  their  own  sevenU  wavs.  Electricity  is  of 
(piesti(^nable  value,  though  it  is  asserted  by  some  that  the  jK)«itive  j)ole  over 
the  tragus  and  the  negjitive  on  the  back  of  tin*  ncM^k,  with  a  current  of  tliree 
or  four  milliam]K»res  gradually  increased  from  zero,  continual  for  five 
minutes  and  then  d(»creased,  hits  a  quieting  iiifluemv.  All  interruptiims 
should  l)e  avoided.  Cases  of  acute  onset  are  sometimes  benefited  by  pilo- 
carpin,  as  in  nervous  deafness,  with  which  they  are  usually  combined. 


CHAPTER   IX. 

DISEASES  OF  THE   GLOSSOPHARYNGEAL,  VAGUS,  AND 

ACCESSORY  NERVES. 

Anatomical  Considerations. — The  ^loss<»pl)aryn^'al  and  pneumo- 

pistric  nerves  and  the  bulbar  |M)rtion  of  tlie  spinal  accessory  should  bo 
considered  as  one  nxH^lianism.  Their  nuclei  in  the  me<lulla  are  pnicti- 
callv  iuseparalile,  and  thev  continuously  furnish  s(Misati(m  and  motion  to 
tlu»  pistro-intestinal  tnu^t  from  tlie  pharynx  to  the  duodenum.  In  addi- 
tion they  supply  motor  filaments,  which  all  come  fnun  the  accessory 
portion,  to  the  lun^s,  larynx,  and  lieart.  They  an*  visceral  iierv<»s.  It 
is  to  be  kept  (Nearly  in  mind  that  the  spinal  |)ortion  of  the  acwssorj'  irt 
a  pun*  motor  n<»rve  t^)  the  skeletal  mus(^les  of  th(»  n<H'k,  and  is  only 
locjUW  jiss<H'iated  with  the  pneumojrjistri(\  T\w.  interrelatitms  of  tlie 
^losso])haryn^e4il-va^us-a(»cessory  jijroup  an*  so  comph»x,  their  distribu- 
tion so  wide-spn»ad,  and  their  indirect  disturbances  so  va^ue  that  they 
furnish  many  perpl(»xiti<»s.  A  short  outlin<»  of  the  glossoj>haryiigcal  is 
first  ^iveii,  and  then  the  vagus  and  true  acci'ssory  are  discussed  together. 
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The  ninth  cranial  nerve  is  still  a  source  of  anatomical  conteiiticm 
and  physiological  doubt.  In  cons<H|uence  its  disc»ase<l  conditions  an> 
uncertain  and  obscun'.  Prac^ticjilly,  in  man,  it  is  never  alone  dis(»ji.s<Ml. 
If  its  relations  to  other  cranial  nerves  are  considered,  this  fact  is  rwidilv 

»  ^'  lirit.  Mo<l.  Jour.,"  Nov.  r>.  11H)I. 
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iimlorsUKxl.  Through  Jacobson'.s  nerve  it  forms,  witli  the  synipatlietic, 
iIk^  lympaiiie  plexus^,  whence  a  branch  connects  it  through  the  Vidian 
with  the  facial  nerve,  and  another  branch  through  the  small  superficial 
petrosal  connects  it  with  the  otic  ganglion.  It  is  connected  with  the  pneu- 
nu>gastric  at  the  petrous  ganglion  of  that  nerve,  and  also  in  the  pharyn- 
geal plexus.  Its  nuclei  are  intimately  associated  witli  those  of  the  vagus 
and  accessory  nerves.  It  probably  subserves  sensation  in  the  upper 
part  of  the  pharynx  and  in  the  tympanum,  and  nausea  is  associated 
with  its  disturbance.  Probably  through  its  distribution  to  the  root  of 
the  tongue  it  peripherally  carries  the  fibers  of  the  special  sense  of  taste 
for  that  area,  but  these  are  not  embraced  in  its  root  They  reach  the 
brain  by  a  circuitous  route,  probably  entering  the  petrous  ganglion  of 
the  glosssopharyngeal  nerve  from  the  middle  branch  of  the  fifth  through 
the  tympanic  plexus  and  otic  ganglion.  It  seems  to  have  some  motor 
oonin^l  of  the  upper  portion  of  the  pharynx,  and,  perhaps,  of  the 
paLite. 

Intracranial  disease  and  cranial  fractures  may  implicate  the  glosso- 
phar\'ngeal,  causing  weakness  and  some  insensitiveness  in  the  upper 
pliarynx  and  in  the  palate.  Its  nuclei  in  the  medulla  usually  suffer  in 
bulbar  palsy,  and  thus  are  produced,  at  least  in  part,  the  pliaryngeal 
symptoms  of  that  disease. 
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THE  ACCESSORY. 

Pharyngeal  Branches. — The  pharyngeal  branches  of  the  pneumo- 
ga.*^tric  follow  below  the  glossopharyngeal,  and  with  it  form  the  pharyngeal 
plexus,  supplying  motion  and  sensation  to  the  uppermost  portion  of  the 
intestinal  tube.  These  branches  are  paralyzed  by  nuclear  disease 
and  in  diphtheric  palsy,  but  seldom  otherwise.  Bulbar  involvement 
is  invariably  attended  by  symptoms  in  other  cranial  nerves.  The 
phiir^'nx  is  more  or  less  insensitive  and  motionless.  The  pharyngeal 
reflex  is  lost.  Food  tends  to  accumulate  and  lodge  in  the  gullet  or 
overflows  into  the  larynx,  producing  spasmodic  cough  and  strangling. 
If  the  palate  at  the  same  time  is  weakened,  food  and  fluids  may  be 
forced  into  the  nasal  passages  and  regurgitate  through  the  nose.  A 
pharyngeal  spasm  furnishes  the  condition  commonly  noted  in  hysteria 
as  "  globus,"  or  esophagismus,  and  is  always  functional.  At  times  it 
may  be  mistaken  for  pharyngeal  paralysis,  or  the  difficulties  in  swallow- 
ing in  the  latter  may  be  attributed  to  spasm.  The  use  of  a  sound  will 
at  once  clear  the  doubt.  The  decided  pharyngeal  grasp  of  health  is  in- 
creased in  spasm  and  lost  in  paralysis.  Moreover,  spasm  is  temporary 
or  recurrent,  and  paralysis  is  continuous. 

Laryngeal  Branches. — The  larynx  is  innervated  by  two  branches 
of  the  pneumogastric :  (1)  The  miperior  hiryngenl  governs  the  move- 
ments of  the  epiglottis  and  controls  tension  in  the  vocal  cords  through 
the  cricothyroid,  which  is  the  only  intrinsic   larj'iigeal  muscle  supplied 

bv  this  nerve.     It  also  furnishes  sensation  to  the  larvnx  above  the  vocal 

•  » 

cords.     (2)  The  recurrent  laryiigealj  which  turns  about  the  aorta  on  the 
left  side  and  the  subclavian  artery  on  the  right  side,  supplies  sensation 
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to  the  trachea  and  to  the  larynx  below  the  vocal  cords.  It  controls  all 
the  intrinsic  laryngeal  muscles  except  the  cricothyroid.  These  muscles 
have  three  principal  vocal  actions  :  First,  to  draw  the  vocal  cords  tense  ; 
second y  to  bring  them  close  together ;  third,  to  draw  them  apart.  Though 
many  laryngeal  movements  are  highly  complex,  requiring  the  synergic 
action  of  several  groups  of  muscles,  it  is  well  to  remember  that  the 
chief  tensors  are  the  cricothyroids,  the  chief  ctbdudors  are  the  posterior 
crico-arj'tenoids,  the  chief  adductors  are  the  lateral  crico-arytenoids.  In 
addition,  the  thyro-arytenoids,  which  in  part  form  the  vocal  cords,  serve 
to  stiffen  them  and  make  their  apposition  uniform  and  effective.  By 
some  they  are  considered  tensors  and  by  otliers  laxors  of  the  cords,  and 
probably  serve  both  purposes. 

Laryngreal  paralyses  vary  in  degree  and  in  distribution.  They 
may  be  unilateral  or  bilateral,  partial  or  complete.  Further,  the  abduc- 
tors, the  adductors,  or  the  tensors  of  the  cords  may  be  alone  or  mainly 
involved.  Abductor  paralysis  is,  however,  by  far  the  most  common,^ 
even  when  the  lesion  falls  upon  the  recurrent.  A  full  knowledge  of  the 
anatomy  and  mechanism  of  the  larynx  is  required  to  understand  this 
subject,  and  the  use  of  the  laryngoscope  is  requisite  for  exact  diagnosis. 
The  following  table  is  given  to  show  the  common  varieties  of  laryngeal 
paralysis,  with  diagrams  of  the  corresponding  mirror  jrictures,  which 
should  be  compared  with  the  normal  outlines  in  phonation,  respiration, 
and  death. 

Laryngeal  Paralyses. 


Form  of  Paralysis.    Mitsclks  Involved. 


Bilateral    adductor 
paralysis. 
(Fig.  54.) 


Unilateral     adduc- 
tor paralysis. 
(Fig.  55.) 


Both  lateral  crico- 
arytenoids and 
the  arytenoide- 
us. 


Bilateral  alxluctor 
paralysis. 
(Fig.  56.) 


One  lateral  crico- 
arytenoid. 


Both     posterior 
crico-arytenoids. 


Causes. 


Symptoms. 


Anemia,     physical 
weakness,  hysteria. 


Toxemia,  lead,  diph- 
theria, cerebral  dis- 
ease, s  m  a  1 1  -  p  o  z, 
syphilis,  phthisis. 


Voice  lost,  but  coujrh 
and  laugh  phonetic  ; 
respiration  and  swal- 
lowing normal  ;  no 
pain. 


Toxemia,  hysteria 
rarely,  injury  to  both 
recurrent  nerves,  as 
by  enlarged  bron- 
chial glands  ;  dis- 
eased thyroid,  new 
growths  in  the  neck, 
ete. 


Diminished  voice  ; 
hoarseness ;  cough- 
ing, laughing,  and 
sneezing  diminished  ; 
difficulty  in  swallow- 
ing occasional. 

Voice  little  aftected  for 
ordinarv  efforts  ;  re- 
spiration  impecUnl  ; 
extreme  inspiratory 
stridor,  with  tree  ex- 
piration. 


Unilateral     abduc-   One  posterior 
tor  ])iinilysis.  crii-o-arytenoid. 

(Figs.  r>7  and  T)*^.) 


Stretching  or  injury  to  '  Voice    harsh,    impure, 


one  recurrent  nerve, 
as  by  aortic  aneur- 
ysm, and  the  .same 
cau.«»e8  as  in  the  bi- 
lateral form,  acting 
on  one  side  only. 


and  hoarse  ;  some  in- 
spiratory stridor. 


^Semon,  *' Brit.  Med.  Jour.,"  Jan.  1,  1898. 
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LabYNQBAL  PABALySBS. — (OoMimud.) 


FuKM  O*  PlKALVin.       Ml'K'UIS  Iw 


BiUt^ral    pmljxis   Cricothjroids. 

CotdB;  voic 

of  ICDSora. 

diphthw 

to  take  bigh  Dotes. 
LuHB  or  falsetto   DOtea 

Overeierti 

u,  hysteria. 

cords  proper. 

Dsunllv   attended  hy 

some  addlictur  pare- 

Hix.  and  freqaeatif  by 

liMi  of  power  of  tbe 

aryteuuideua. 

Fig.  M.— BirilrnI  (ddiic-  Ft^  »,— Uft  idductoc  Vig.  M  —Dili 

tsr  Mnlf >i>.    Altemg.lnl  pfau-         panl;r>li.     AtUmpted  pbt>-  |>anlVKJi    Iin 
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In  complete  bilateral  paralysis  of  the  larynx,  such  as  result*^  from 
injury  to  both  recurrent  nerves,  the  vocal  cords  (K'cupy  the  cadaveric^ 
position,  and  are  motionless.  There  is  no  voice,  and  coughing  and 
sneezing  are  impossible.  Deep  inspiration  develops  stridor.  If  the 
complete  paralysis  is  unihtteraJy  the  motionless,  jmralyzed  cord  occujnes 
the  cadaveric  position,  while  its  fellow  mov-es  actively  in  phouation  and 
respiration,  even  passing  the  middle  line  in  adduction.  The  voice  is 
low-pitched  and  hoarse,  cough  is  absent,  and  stridor  only  appears  on 
very  deep  inspiratory  efforts. 

The  treatment  of  laryngeal  palsies  depends  on  that  of  the  causa- 
tive condition.  Laryngeal  palsies  due  to  surgical  injury  of  the  nerve, 
as  by  the  inclusion  of  the  pneumogastric  in  ligation  of  the  carotid,  or 
its  division  in  operations  on  the  thyroid,  have  occurred.  Here  the 
immediate  danger  is  to  the  heart.  In  the  diphtheric  forms  and  in  other 
toxic  varieties,  the  use  of  electricity  is  recommended.  To  be  of  any 
value  it  nmst  be  applied  with  the  intralaryngeal  electrode  and  requires 
special  skill.  The  neuritic  forms  of  laryngeal  jjalsy  are  of  fair  prog- 
nosis, with  or  without  treatment,  if  the  patient  survives  the  early  eflects 
of  the  toxemia.     The  nuclear  varieties  are  practically  irremediable. 

Anesthesia  of  the  larynx  is  oc^casioned  by  interference  with  the 
superior  laryngeal  nerve,  which  supplies  sensation  above  the  vocal  conls. 
It  may  be  unilateral  or  double-sided.  In  hemianesthesia  from  cerel)ral 
lesions  and  hysteria  it  may  be  unilaterally  present,  w^ith  preserved  re- 
flexes, which  are  lost  in  nuclear  or  trunkal  disease  of  the  jwieumogastric;. 
Hysterical  adductor  paralysis  with  aphonia  commonly  i)resents  a  loss  of 
sensation  at  the  laryngeal  inlet. 

Laryngeal  spa^m  is  due  to  irritation  of  the  recurrent  laryngeal 
nerve  or  to  reflex  causes  mainly  arising  in  the  ]>neumogiistric  jKTi])hery 
and  acting  through  this  branch.  With  the  reflex  action  that  protects  the 
larynx  from  the  entrance  of  foreign  boilies  we  are  familiar.  This  may 
be  intensified  by  local  irritation,  as  in  catarrhal  laryngitis,  es}>ecially  in 
children,  giving  rise  to  crou]>y  cough  and  attacks  of  croup  at  night. 
The  laryngismus  stridulus  of  rickets,  or  tetany,  or  enlarged  thymus,  or 
in  goitrous,  pubescent  girls,  is  due  to  adductor  spasm.  It  may  l)e  de- 
pendent u])on  a  long  uvula,  enlargement  of  the  pharyngeal  tonsil,  or 
nasal  conditions  sufficient  to  i)rovoke  the  reflex.  Indigestion,  especially 
in  children,  and  more  particularly  in  ill-nourished  children,  is  a  common 
source  of  reflex  larj'ngeal  sj>asm.  It  may,  in  adults,  be  the  result  of 
injuries  to  the  nervT.  It  not  uncommonly  is  the  neurotic  equivalent 
of  asthma  or  migraine,  with  which  it  may  alternate.  The  epileptic  cry 
is  due  to  a  laryngeal  and  thoracic^  spiLsm.  There  is  a  variety  that  is 
sometimes  calhnl  laryngeal  epih^psy.  It  may  l)e  an  element  in  hys- 
terical convulsions,  or  the  only  n^presentative  of  such  attacks. 

A  partial  laryngeal  spasm  in  severe  stammering  sometimes  induces  an 
explosive  utterance  attended  by  evitlent  respiratory  difliculty.  From 
overuse  of  the  voice,  (»s|H^cially  by  bad  methods,  a  spasmodic  neurosis 
of  the  larynx  similar  to  a  writer's  cnunp  may  be  set  up.  Speech  at  first 
is  fairly  uttered,  but  the  unbalanced  and  spasmcKlic  action  of  the  vocal 
apparatus  promptly  manifests  itself  by  loss  of  nuxlulation  and  by  ex- 
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ploisive  enunciation.  Laryngeal  spasm  is  marked  by  a  sudden  onset  and 
often  comes  on  during  sleep.  There  is  every  evidence  of  dyspnea,  and 
the  marked  stridor,  both  on  inspiration  and  expiration,  serves  to  distin- 
guish it  from  abductor  palsy  of  the  larynx.  The  attack  is  very  short, 
lasting  but  a  few  seconds  at  most. 

A  number  of  spasmodic  nervoiis  coughi  are  described,  such  as  the 
barking,  explosive,  incessant  cough  of  hysteria,  the  metallic  ovarian 
ci>ugh  of  young  girls,  and  the  barking  cough  of  pubescent  and  mastur- 
bating boys.  In  all  of  these  ccmditions  there  is  a  strong  neurosal  ele- 
ment that  must  be  given  first  imjwrtance  in  etiology'  and  trtnitment. 

Pulmonary  Branches. — The  pulmonary'  branches  of  the  pneumo- 
gastric  with  branches  from  the  sympathetic  ganglia  accompany  the 
bn>nchi  into  the  lungs.  It  is  probable  that  the  vagus  supplies  motor 
filaments  to  the  brtmchial  mascles  of  unstriped  fiber.  The  nutrition  of 
the  lungs  also  seems  to  be  under  their  control,  though  the  vasomotor 
supply  comes  through  the  sympathetic.  It  luis  been  not4»d  in  animals 
that  ih'ath,  after  division  of  the  vagus,  is  due  to  pneunionia.  The  prin- 
cipal pneumogastric  pulmonary  derangements  are  bronchial  asthma  and 
pnitracted  hiccup,  which  in  some  rare  cases  are  interchangeable. 

Bronchial  or  Spasmodic  Asthma. — ^Thc  ciirly  contention  of 
Tn>usseau,  Williams,  and  others,  that  there  occurs  a  s|)asm  of  the  bron- 
chioles in  asthma,  is  confirmed  by  Bert  and  j)roven  by  Biermer.  It  is 
ai^:t>mpanied  by  turgescence  of  the  mucosa  and  a  characteristic  exudate 
of  mucin  in  the  form  of  spirals,  which  often  contain  |)olygonal 
crystals,  by  Leyden  supj)osed  to  be  causal  of  the  attack.  There  can  Ik? 
no  doubt  that  this  neurosis  is  common  in  some  families  bv  direct 
inheritance  for  generations.  In  rare  cases  in  the  stime  patient  it  has 
alternated  with  migraine  or  attacks  of  hiccuj),  and  even  with  epile])sy. 
In  other  instances,  again,  in  neurotic  stock  it  has  tjiken  the  place  of 
graver  neuroses  and  of  the  psychoses  in  meml)ers  of  the  same  or  suc- 
ceetling  generations.  While  it  may  originate  apparently  without  any 
cause  extraneous  to  the  individual,  in  many  wises  every  attack  can  l>e 
traced  to  certain  irritant  factors,  such  as  the  inhalation  of  dust,  the 
pollen  of  certain  plants,  or  a  certain  odor.  It  has  been  shown  by  Hack 
anti  ctmfirmed  by  many  others  that  nasal  conditions  may  incite  and 
pnilong  the  attacks,  which  do  not  apjKjar  when  the  sonn*e  of  nasal  reflex 
irritation  is  removed.  In  the  same  way  intestinal  and  g(»nital  disturb- 
anit^s  may,  in  individual  crises,  bo  the  stiirting-j)oint  of  the  attacks. 
S|Kismodic  asthma  is  also  associated  with  defective  renal  activity  and 
the  various  acute  and  chronic  uremias.  Its  relation  to  gout,  rheuma- 
tism, and  plumbism  is  not  li*ss  ch*ar.  In  every  instiince  a  jwtential 
state  must  be  present,  and  these  peripheral  or  endogenous  ex(»itements 
nien^ly  fire  the  train  resulting  in  the  nervous  explosion  of  the  asthmatic 
attiick. 

SjKismodic  asthma,  except  in  the  form  of  hay  asthma,  rarely  appears 
lK»fore  adult  age.  It  is  more  frequent  in  nicMi  than  in  women,  a  fart 
tliat  is  to  be  explained  by  their  greater  exj)osnre  to  tlie  inclemencies  of 
the  weather.  There  is  no  doubt  that  laryngeal  and  bronchial  irrita- 
tion from  such  cause  may  be  provocative  of  the  asthmatic  attack.      In 
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long-standing  cases  the  secondary  pulmonary  emphysema  and  chronic 
bronchitis  constantly  keep  the  spasmodic  features  within  striking  distance. 
Symptoms. — Asthmatic  attacks  come  on,  as  a  rule,  with  considerable 
suddenness,  and  are  marked  by  intervals  of  practically  complete  relief. 
Except  in  the  hay-asthma  varieties,  the  patient  most  frequently  is  awak- 
ened from  sleep  by  distressed  breathing  that  raj)idly  grows  worse.  Inspir- 
ation and  expiration  are  both  difficult, and  expiration  is  greatly  lengthened. 
As  the  dyspnea  increases  and  persists  the  face  is  suffused  and  the  lips  be- 
come bluish.  The  patient  is  covered  with  perspiration  and  evidences  his 
distress  only  too  plainly  by  the  laboring  chest,  the  anxious  and  drawn  face, 
and  the  noisy,  blowing,  wheezy  respiration.  The  thorax  is  rounded,  the 
diaphragm  depressed,  and  its  excursions  diminished  ;  the  muscles  at  the 
nock  are  in  strong  relief  in  the  attempt  to  incn»ase  the  respiratory  action. 
The  patient  calls  for  air.  He  often  props  himself  up  in  bed  or  on  chairs 
and  other  objects  t4)  raise  and  fix  the  shoulders,  thereby  increasing  the 
action  of  the  adventitious  respiratory  muscles.  At  last,  when  he  seems 
unable  to  endure  longer,  the  spasmodic  breathing  lessens,  relief  is  expe- 
rienced, and  he  may  fall  into  the  sound  sleep  of  exhaustion,  |)erhaps  to 
be  agsiin  awakened  after  a  few  hours  by  a  rej>etition  of  the  attack.  The 
first  attacks  are  usually  mild,  and  only  attain  the  indicated  intensity  after 
a  number  of  asthmatic  bouts.  In  the  advance<l  and  ancient  cases  a  small 
degree  of  s|)2ism  may  be  continually  present,  manifesting  itself  U]x>n 
the  slightest  exertion  or  ex|K)sure.  During  the  attacks  the  physical 
signs  are  very  slight.  Roughened  bronchial  breathing  and  moist  rftles 
arc  noted.  At  first  hard  coughing  brings  uj>a  little  mucus,  but  toward 
the  end  of  the  attack  a  considerable  quantity  is  frequently  ejected  with 
appart^nt  ease  and  n'lief. 

Treatment. — In  the  management  of  astlnna  the  neurotic  condition 
should  ever  be  kept  in  mind.  General  m(?asures  to  build  up  the  tone 
and  stability  of  the  nervous  system  are  essential.  Outdoor  life  and 
moderate  exercises,  hvdrotherai)y,  tonics,  correct  habits,  and  hygienic 
measures  are  indicated.  The  inciting  element  must  be  most  carefully 
and  p<»rsistently  sought.  If  this  can  be  rei'ognized  early,  its  removal 
gives  hope  of  (x>mplete  imnmnity  from  the*  rwurring  attacks  that  in  so 
many  ciises  make  life  wretched.  It  is  i)robable  that  every  repetition  of 
th(»  asthmatic  storm  reduces  the  |K>wer  of  resistance?  and  serves  to  estab- 
lish an  increasing  asthmatic  habit  When  this  has  been  formed,  and 
bronchitis  with  emphysema  induced,  a  cure  can  not  reasonably  be 
exj>ected.  Regarding  drugs,  the  icnlid  of  ]K)tassium  has  a  deserved  repu- 
tation. It  is  particularly  indicatwl  in  the  chronic  and  uremic  forms  of 
asthma.  Strychnin  in  large  and  incn^asing  doses  gives  occasional  aid.  It 
may  be  given  in  doses  incTcasing  to  -|*^  of  a  grain  three  times  a  day,  if 
well  tolerat4Hl.  The  correction  of  p<»ripheral  stat<'s  in  the  nose,  intes- 
tines, kidneys,  genitals,  etc.,  has  been  sufficiently  urged.  Climatic 
changes  are  of  importuicc',  but  one  can  never  pre<lict  the  result  of  this 
measure.  In  every'  case  it  is  exjwri mental.  One  patient  will  have 
complete  inmumity  in  a  l(H^lity  that  is  unb(»arable  to  another  apparently 
similar  case.  In  hay  a.sthma  a  jKitient  may  secure  relief  one  year  at 
some  resort  and  the  following  season  find  his  journey  futile. 
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The  attack  can  often  be  cut  short  by  the  use  of  any  one  of  a  number 
of  sedatives.  Inhalations  of  nitrite  of  amyl  or  chloroform  may  give 
almost  instant  relief.  Fumigations  with  niter  and  stramonium  or  some 
similar  solanaceous  plant  are  much  in  favor.  Cigarettes  and  pastilles  of 
such  materials  are  prepared  by  the  trade.  The  smoke  must  be  deeply 
and  freely  inhaled.  A  dose  of  spirit  of  chloroform  or  of  sulphuric 
ether  is  often  productive  of  temporary  benefit.  Inhalation  of  steam 
charged  with  camphor  is  a  ready  and  sometimes  efficient  measure. 
This  is  furnished  by  dropping  a  dram  of  any  camphor  preparation 
into  a  pint  of  boiling  water  in  a  small  pitcher,  over  which  the  patient 
holds  his  face. 

Hiccup  is  usually  referred  to  the  phrenic  nerve,  the  diaphrag- 
matic action  being  considered  its  most  important  feature.  It  appears, 
however,  to  be  a  respiratory  difficulty,  and  is  undoubtedly  associated 
with  the  respiratory  centers.  Not  only  does  the  diaphragm  act  spas- 
modically, but  there  is  a  general  thoracic  inspiratory  movement  and  a 
lar\'ngeal  fixation  or  spasm,  giving  rise  to  the  peculiar  inspiratory  sound 
with  which  all  are  familiar.  In  some  cases  there  are  protracted  attacks 
of  hi<x?up  that  are  neurotic  equivalents  for  asthma  or  other  nervous 
disturbance.  Such  attacks  may  also  occur  independently.  Injury  to 
the  phrenic  or  to  the  pneumogastric,  or  even  to  the  superior  laryngeal 
ner\e,  has  occasioned  it.  In  hysteria  it  is  not  a  rare  manifestation,  and 
may  last  for  weeks  during  the  waking  hours.  It  may  be  dependent 
upon  distant  reflex  irritation  in  the  intestine  or  genito-urinary  tract,  or 
upon  affections  of  the  larynx  and  pharynx.  In  all  conditions  when  the 
respirator}'  centers  are  intoxicated  or  depressed,  as  in  uremia,  syncope, 
suffocation,  after  hemorrhage,  in  cholera,  etc.,  hiccuj)  may  ap})ear,  and 
is  of  serious  significance. 

The  treatment  of  a  protracted  attack  of  hiccup  is  etiological. 
Some  rebellious  cases  have  been  promptly  terniinate<l  by  inducing  sneez- 
ing, which  is  the  exact  opposite  of  singultus.  Seilatives  of  all  sorts 
have  at  times  seemed  useful,  and  musk  is  especially  recommended. 
Fara<lism  to  the  phrenic  nerve  and  diaphragm  has  served  a  go(xl  pur- 
pose. In  the  hysterical  cases  often  nothing  short  of  complete  isolation 
and  the  most  thorough  management  of  the  hysterical  condition  will 
avail. 

Cardiac  Branches. — The  cardiac  plexus  is  made  up  of  accelerator 
branches  from  the  sympathetic,  and  of  the  superior  and  inferior  cardiac 
branches  of  the  vagus,  respectively  given  off  from  its  cervic^al  and 
thoracic  portions.  The  vagus  filaments  are  known  to  inhibit  the 
heart's  action,  and  are  supposed  to  subserve  sensation,  being  afferent 
in  this  function.  Whether  or  not  they  contain  trophic  fibers  for  the 
heart  is  still  disputed.  Affections  of  the  canliac  branches  of  the 
pneumogastric,  or  neuroses  acting  through  these  branches,  modify  their 
inhibitory  function,  or  give  rise  to  cardiac  sensations,  or  both. 

Tachycardia  is  undue  rapidity  of  the  heart's  action.  It  may  be 
temporary  or  permanent,  and  is  due  to  the  increased  accelerator  sympa- 
thetic influence  or  to  decreased  vagus  inhibitory  control,  or  to  both  act- 
ing together.     Some  individuals  have  naturally  a  quick  heart.    The  term 
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tachycardia  is  here  limited  to  an  acquired  rapidity  aside  from  that  of 
exertion,  that  associated  with  elevation  of  body-heat,  hemorrhage*  and 
weak  heart,  convalescence  from  acute  illness,  etc.  It  may  be  tem|K)rary 
or  |)ermanent,  but  usually  occurs  in  attacks  or  jmroxysms  in  which  the 
patient  feels  distressed  and  anxious,  often  prt»si*nts  flushings  and  other 
vasomotor  disturbance,  and  the  pulse  may  be  found  beating  at  120  or 
even  attain  a  rate  of  800  or  more  a  minute.  Of  this  the  (Nitient  may 
be  unconscious,  in  which  res[>ect  it  differs  from  palpitation,  an  essentially 
subjwtive  sensation. .  The  attack  often  terminates  rather  suddenly,  and 
may  l>e  followed  by  free  sweating,  coj)ious  urination,  or  even  by  diarrhea. 
Nothniigel  gives  the  following  distincticms  between  accelerator  irritation 
and  vagus  paralysis :  (Jreat  increase  in  frequency  of  pulse,  with  weak 
heart-sounds  and  other  disturbances  in  the  pneumogastric  area,  as 
aphonia,  hoarseness,  gastndgia,  or  cardiac  pain,  refer  to  the  vagus. 
Strong  heart-sounds  and  im])ulse,  full  jwripheral  vessels,  and  vasomotor 
storms  indicate  accelerator  disturbance.  Whittaker^  savs  the  increase 
to  120  beats  implies  irritation  of  the  sympathetic;  fnmi  120  to  180 
beats,  pamlysis  of  the  vagus;  alK)ve  180,  the  combined  effect  of  lx)th 
caus(»s. 

Tachycardia  may  Ik»  due  (1)  to  disease  of  the  heart  and  blood- 
vessels, (2)  to  injury  of  the  vjigus  trunk  or  nucleus,  (3)  to  toxic  causes, — 
alcohol,  nicotin,  coffee,  and  atropin, — (4)  to  a  reflex  from  any  viscus, 
esjH'cially  those  in  the  pneumogastric  field,  and  (5)  to  many  neuroses,  as 
Graves's  dis(»ase,  hyst<Tia,  and  neunisthenia.  The  prognosis  and  trt»at- 
ment  nt^cessarily  d(»pend  on  the  causation.  The  jnirely  neun)tic  forms 
are  difficult  to  manage,  though  not  of  serious  imjK)rt  so  far  as  life  is  con- 
cerned. 

Cardiac  palpitation  is  sometimes  a  purely  mTVOus  'conditicm,  a 
vagus  neurosis.  Hysterics  and  neurasthenics  are  often  much  troubled 
by  this  rapid  heart-action,  of  which  they  are  perfi^ctly  aware.  It  may 
come  on  indejK*ndently  of  any  assigiu\ble  caus<*,  as  during  moments  of 
rest,  or  even  during  sle(»p,  though  here  the  influence  of  some  dis- 
tn^ssing  dreiun  can  not  be  excluded.  It  lacks  the  anxiety  and  often 
associated  heart-pain  of  tachycardia  and  angina  ])ectoris,  but  is  often 
attendtnl  by  timiitus,  vertigo,  and  a  feeling  of  faintness.  All  source 
of  cardiac  disturbance  must  be  excluded  before  admitting  this  form  of 
vagus  disturbance. 

Unless  it  is  merely  symptomatic,  the  etiology  is  obscure  and  its  treat- 
ment difficult.  Se<latives  and  narcotics,  with  l(K»al  applicati<ms  of  heat 
or  cold  over  the  preconlium  and  the  administraticm  of  diff\isible  stimu- 
lants, may  be  em])loye<l  to  arrest  the  attack. 

Bradycardia  is  the  opiK)site  of  tachycardia.  A  slow  pulse  is 
appjirently  normal  to  many  individuals  and  is  not  ass(K»iated  with  any  dis- 
tr<»ss  or  difficultv.  Such  instances,  in  which  the  heart-beats  are  t went v, 
thirtv,  or  fortv  a  minute,  are  on  record.  The  term  is  here  limit<Hl  to  an 
ac(juir<'d  slow  beat  that  may  be  p<'rinanent,  temjxiniry,  or  pan)xysmal. 
It  is  sometimes  noted  in  cervical  myelitis  or  injuries  to  the  cord  in  this 


1  *« 


Twentieth  Ceutury  Practice,"  vol.  iv. 


DISEASES  OF  THE    VAGUS  GROUP,  143 

rv^ion.  Cerebral  conditions  niarkeil  by  pressure,  as  hemorrhage,  hytlro- 
ivplialus,  and  tumor,  reiluce  the  pulse-rate,  and  it  is  often  slow  in  meningitis. 
The  actions  of  narcotics,  biliary  jK)isoning,  and  uremia  only  need  to  be 
mentioned.  Many  infective  diseases,  such  as  rheumatism,  ])uerperal  fever, 
typhoid,  and  di])htheria,  may  produce  bradycardia  of  a  jwrsisting  sort,  or 
may  be  follo\ve<l  by  it.  They  probably,  at  times,  set  up  a  vagus  neuritis. 
Orjjanic  processes  acting  on  the  pneumogastric  cardiac  inhibitory  center,  or 
on  its  cardiac  fil)ers,  mav  retard  the  heart  bv  the  irritant  stimulation  of  the 
inhibitorv  function.  Disease  of  the  heart-muscle  itself,  as  in  fattv  heart 
ami  coronary  sclerosis,  may  produce  bradycardia,  and  seems  to  act  by  irri- 
tation of  the  terminal  filaments  of  the  vagus.  The  nuclear  variety  is 
often  associated  with  arteriosclemtic  changes  in  the  me<lulla. 

Bradycardia  is  usually  attended  by  syncopic  disturbance,  which  has 
not  rarely  been  mistaken  for  epilepsy.  The  paroxysmal  form  is  often 
market!  by  anxiety,  unrest,  and  distress  in  the  precordial  region.  Car- 
diac ang:ina  and  nausea,  or  vomiting,  may  ensue.  Convulsions  are  some- 
times noted.  When  the  vagus  trunk  is  affected,  other  motor  symptoms 
may  indicate  it,  such  a<  aphonia,  hoarseness,  stridor,  and  choking.  The 
diagnosis  of  bradycjirdia  is  not  difficult,  but  the  heart-beat  should  never 
be  determined  by  the  radial  pulse.  The  treatment  and  prognosis  de- 
pend on  the  causal  condition. 

Anfirina  iSectoris  is  an  affection  of  the  vagus  marked  by  paroxysms 
of  agonizing  pain  in  the  region  of  the  heart,  which  radiates  usually  to 
the  left  shoulder  and  arm,  and  is  attended  by  a  sensation  of  imjiending 
death.  By  some  it  is  called  true  angina  |)ectoris  when  dependent,  as  is 
usually  the  case,  u|K>n  organic  heart  disease,  in  distinction  from  false  or 
pc^^udo-angina,  in  which  no  anatomical  changes  are  discoverable.  There 
is  a  strong  pnibability  that  the  sympathetic  fibers  participate  in  the  storm, 
Irtit  the  essential  element  is  the  vagus  neuralgia.  The  attacks  are  some- 
times induced  by  exertion  or  emotion,  but  may  rouse  the  patient  from  a 
NKind  sleep.  Rarely  owurring  in  children,  it  is  much  more  common  in 
male  adults  and  in  the  latter  half  of  life,  when  the  arterial  changes  and 
canliae  myopathies  are  commonly  found.  It  may  oc*cur  independently 
of  such  organic  changes  in  neurotic  individuals,  and  is  encountered  in 
hysteria,  subsiding  with  that  neurosis  or  suddenly  ceasing  u|K)n  the 
a}>|K'aranee  of  other  hysterical  manifestations. 

The  pain  varies  in  character  and  severity.  Its  usual  radiation  to 
the  brachial  plexus  may  be  replaced  by  epigastric,  ilioserotal,  vesical, 
ami  even  sciatic  pain,  ordinarily  on  the  left  side.  The  feeling  of  im- 
pending death,  however,  is  an  essential  symptom.  The  pulse  may  be 
unchanged  even  in  the  presence  of  the  most  excruciating  pain  and  the 
most  frightful  anxiety,  or,  rarely,  the  heart  may  present  tachycardia  or 
bradycardia.  The  patient  is  often  bathed  in  perspiration,  and  in  rare 
cases  other  pneumogastric  conditions,  as  asthma,  laryngeal  spasm,  or 
esophagLsmus,  may  attend  the  anginal  attiick.  The  attiick  lasts  from  a 
few  minut4*s  to  an  hour,  and  usuallv  subsides  as  suddenlv  as  it  com- 
mencetl.  The  patient  feels  considerably  shaken  up  and  rather  languid 
for  a  time,  but  in  the  intervals  of  tlie  attacks  may  be  completely  free 
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from  all  distress  aside  from  that  attributable  to  organic  cardiac  effects 
and  the  apprehension  of  another  attack. 

The  prognosis  depends  on  the  condition  of  the  heart.  If  it  is  not 
organically  diseased,  the  angina  does  not  end  fatally,  and  even  cases  of 
organic  heart  disease  seldom  die  in  anginal  attacks.  The  treatment 
of  the  attack  is  antispasmodic.  Amyl  nitrite  and  trinitrin  hold  the 
first  place ;  chloroform  by  inhalation,  the  application  of  heat  or  cold  to 
the  precordium,  whisky,  and  other  similar  measures  are  of  some  value. 
In  the  intervals  treatment  is  directed  to  the  condition  of  the  heart  or  to 
the  neurosis,  or  to  both. 

Gastric  Branches. — The  pneumogastric  supplies  motor  branches 
to  the  stomach,  but  only  in  part  innervates  the  muscular  coat  of  that 
viscus.  Certain  gastric  movements,  such  as  sobbing  and  vomiting,  un- 
doubtedly depend  upon  its  motor  filaments.  Vomiting  is  reflexly  pro- 
duced through  its  gastric  sensory  fibers,  as  well  as  directly  by  intra- 
cranial disease  or  irritation  of  its  trunk.  Vomiting  due  to  intracranial 
disease,  or  that  provoked  by  irritating  the  vagus  trunk  and  sometimes 
that  due  to  irritation  of  its  stomach  branches  by  organic  disease,  is 
peculiarly  rapid,  projectile,  and,  as  a  rule,  unattended  by  nausea.  The 
vagus  probably  conveys  the  sensations  of  hunger,  at  least  they  have  been 
completely  destroyed  by  bilateral  lesions  of  these  nerves.  Ravenous 
appetite  for  food  and  the  peculiar  subjective  gastric  sensations  of  dys- 
pepsia, organic  disease  of  the  stomach,  and  some  neurotic  and  psychical 
states  are  properly  attributable  to  the  central  or  peripheral  conditions 
of  the  pneumogastric  nerve. 

Gastralgria,  or  Gastrodynia. — Aside  from  the  stomach-pain  of 
organic  gastric  disease,  fermentation,  and  dyspepsia,  there  is  a  neurosis 
of  the  stomach  marked  by  sudden  pain  in  this  viscus,  to  which  the  name 
nervous  gastralgia  is  given  by  Ewald.  It  is  not  attended  by  the  symp- 
toms of  disturbed  digestion,  and  the  stomach  contents  at  such  times,  as 
well  as  between  the  attacks,  show  nothing  chemically  irregular.  It  may 
alternate  with  other  neuralgias  or  with  migraine,  or,  rarely,  it  is  associ- 
ated with  an  attack  of  the  latter.  It  is  occasionally  presented  by  hys- 
terics, particularly  if  their  attention  is  centered  on  the  stomach.  The 
gastralgic  attack  usually  comes  on  promptly  and  reaches  its  highest 
intensity  almost  at  once.  The  pain  is  an  agonizing,  boring,  cutting, 
burning  one,  and  may  be  localized,  diffuse,  or  in  a  girdle.  It  may 
radiate  along  the  loins  or  spine.  The  patients  relax  the  abdominal 
walls  and  make  deep  pressure  over  the  stomach  with  some  relief,  though 
there  may  be  much  su|)erficial  sensitiveness.  Persistt^nt  sensitive  spots 
are  often  found  over  the  lower  dorsal  vertebrae,  between  the  ribs,  and 
by  deep  pressure  over  the  abdominal  plexuses  of  the  sympathetic.  The 
face  is  pale,  distorted  with  |)ain,  and  covered  with  sweat.  The  tempera- 
ture is  not  nio(^lifie(l.  The  attacks  may  be  of  only  a  few  minutes' 
duration  or  may  last  for  hours,  and  usually  termhiate  rather  abruptly, 
often  with  the  vomiting  of  mucus  X3r  unchanged  food.  Food  is  then 
often  actively  craveil  and  taken  without  distress. 

These  rather  rare  attacks  may  ver>'  easily  be  mistaken  for  gall-stone 
colic,  acute  indigestion,  gastritis,  gastric  ulcer,  and  a  host  of  other  abdom- 
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prominence  in  the  muscles  it  supplies.  By  the  stemomastoid  the  face  is 
carried  forward,  turned  toward  the  opposite  side,  and  tilted  upward.  The 
trapezius  draws  the  head  backwaitl  and  to  the  same  side,  lifts  the  shoul- 
der, and  shortens  the  distance  between  the  occiput  and  acromion.  At 
the  same  time  the  scapula  is  drawn  nearer  the  vertebral  spines  as  well  as 
upward.  Both  sternals  acting  together  bring  the  head  forward  and 
downward.  Both  trapezii  carry  the  head  backward  and  the  face  iij)- 
ward.  Acting  alternately  they  turn  the  head  from  side  to  side  with 
slight  rotation.  The  spasm  may  be  clonic  or  tonic,  may  involve  one 
or  both  sides,  and  may  be  limited  to  the  sternals  or  the  trapezii.  A  tend- 
ency to  spread  to  other  muscles  of  allied  function  is  often  observed.  As 
a  matter  of  fact,  in  most  cases  of  wryneck  more  muscles  are  involved 
than  those  supplied  by  the  ac(5essory  nerves.  Thus  the  splenius  and  the 
small  rotators  are  frequently  associated  in  the  sjKism,  just  as  they  are 
related  functionally.  The  large  muscles  named  are,  however,  the  ones 
most  at  fault  and  the  ones  that  impress  a  given  case  with  its  distinctive 
movement  or  attitude.  The  trapezius  is  less  often  clonic^lly  involved 
than  the  stemomastoid,  but  is  as  frequently  affected  by  tonic  sj)asnis. 
In  some  cases  clonic  torticollis  is  a  localized  tic,  or  it  may  be  a  portion 
of  a  more  widely  distributed  tic  such  as  that  arising  in  the  fact^  and 
gradually  involving  the  neck,  shoulder,  and  arm.  In  a  mild  form  it 
furnishes  the  habit  spasm  that  follows  chorea  sometimes  or  is  picked  up 
by  pubesctmt  youths.  We  may  also  have  a  mental  torticollis  as  de- 
scribed by  Boinpaire,^  in  which  the  patient  can  not  voluntarily  restore*  the 
head  to  its  natunU  position,  but  turns  it  readily  in  all  directions  if  allowed 
to  press  it  against  any  object,  or  to  apply  an  insignificjuit  amount  of  man- 
ual assistiince.  The  spasm  is  here  the  result  of  a  mental  obsession.  Tlw 
nodding  spasm  of  hysteria  arises  in  the  same  way,  and  in  botli  tlie 
disonier  must  be  referred  to  the  cortex.  In  this  connection  the  subject 
of  tics  in  Part  VII  should  be  read.  Cerebral  tumors,  meningitis,  focal 
softenings,  and  disease  of  the  medulla  may  underlie  the  sjwism.  Cervical 
spondylitis  and  meningitis  usually  prtKhice  tonic  spasms.  The  action 
of  cold,  cervical  adenitis,  and  violent  wrenching  of  the  neck  may  peri- 
pherally excite  them.  Torticollis  has  been  reflexly  produced  by  intes- 
tinal worms. 

Treatment  is  often  highly  unsatisfactory.  The  variety  due  to  cold 
usually  subsides  spontaneously  or  may  be  benefited  by  loc^il  applications 
and  antirheumatics.  The  hvsterical  form  mav  suddenly  cease.  The  cases 
dependent  up(m  organic  lesions  are  often  beyond  reach.  S<»datives  like 
cannabis  indic^i,  opium,  and  hyoscin  only  give  temporary  relief  an<l  often 
upset  the  stomach  or,  unfortunately,  leiul  to  their  habitual  use.  A\  hen 
the  spasm  is  severe,  and  especially  if  confined  t^)  one  side,  wide  resection 
of  the  spinal  accessory  nerve  before  its  entrance  into  the  stemomastoid 
is  adviscMJ,  other  means  having  failed.  A  tic  or  habit  is  thus  likely  to  l>e 
benefited  for  a  time,  but  is  also  likely  to  reappear  in  some  adjoining  area. 
Stretching  the  nerve  is  almost  sure  to  be  follow(»d  by  a  rehi])se  of  the  tie 
as  the   nerve   recovers,  as  is  the  ease  also  if  the  divided   nerve  uiiit<*s. 
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Tlie  upper  spiiinl  nerves  to  the  .small   rotators  roust  in  some  cases  aW 
lie  (Uviile*!  to  completely  tjuiet  the  spasm. 

Children  sometimes  present  a   permanent  wryneck  of  an  entirely 
different  cliaraetcr.     Owing  to  tniction  on  the  head  anil  twisting  of  the 


fig.  61. 


ne<-k  iu  lalnir,  or  even  in  unaided  labor,  the  stemoniastoid  may  be  in- 
jiin.ll,  and  snlit^uent  c<mtracture  shortens  it.  The  resnlt  ii*  a  firm, 
fil>n>iis  bitnd  tlwt  holds  the  face  to  the  <ip|)osite  side.  Intlamniatory 
injiiTT.'  to  the  nm.selc  in  adults  may  cause  the  sjmic  thing,  and  in  hoth 
cax-ri  it  i-an  he  remedie«l  only  by  thonjugh 
diviisioii  of  the  shortencsl  tissues. 

Accessory  Paralysis. — t'ortiral  disease 
very  extvptionally  results  in  comjilele  iind 
)>em)iinfiit  loss  of  power  in  the  spinal  ue- 
«i>sory  area.  Like  tliose  of  other  bilatend 
inovt-nients,  these  muscles  seem  fidly  repre- 
s<-iiied  in  l>oth  hemispheres.  As  a  i>art  of 
nuclear  diiiease,  as  in  prt^ressive  nmscular 
atrophv,  the  spinul  centers  are  often  involved, 
with  a  corres{Mmding  loss  of  |M)wcr  and  nu- 
trition. By  meningitis  tlie  trunks  of  one  or  ' 
iMith  nerves  may  be  implicated  at  the  tora- 
men  ni.ignura.  'Hic  liyjM^lossal  is  then 
likely  to  suffer  with  them,  and  the  tnie  iic- 
ei-ssiiry  filx'is  are  usually  also  affecte<l.  Out- 
side the  ?knll  the  spinal  portiim  of  the  iie- 
i-t'-.-M>r\"  is  sometimes  involves!  in  wounds, 
o)N'rations,  deep-seated  tumors,  vertebral 
caries,  cervical  aileno|)atliy,  and  bv  neuritis, 
an-  loss  <if  ptwer  and  wasting  in  the  rclutt-d  muscles, 
the  -iterm (mastoid  almost  entirely  and  the  traiH'zius  only  in  its  upitcr 
portion.     The  head  is  not  so  rea<lily  and  strongly  turne<l  to  the  opixjsite 
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side,  the  shoulder  dr(K)ps  slightly,  and  the  extension  power  of  the  arm 
is  lessened.  The  scapula  moves  outward,  especially  its  upper  inner 
angle,  and  stands  out  from  the  ribs.  The  curved  line  from  mastoid  to 
acromion  becomes  depressed  and  even  angular  upon  efforts  at  deep  in- 
spiration or  in  extending  both  arms  against  resistance.  Subsequent 
contracture  in  the  unopjiosed  muscles  of  the  sound  side  may  turn  the 
face  to  the  primarily  affected  side. 

In  the  bilateral  form,  usually  due  to  meningitis  or  vertebral  caries, 
the  head  is  held  insecurely  and  readily  falls  forward  or  backward  as  the 
trapezius  or  stemals  are  most  affected.  Injury'  to  the  spinal  accessory 
in  the  posterior  triangles  of  the  neck  after  it  has  ]>assed  through  the 
sternomastoid  only  affects  the  trapezius.  The  treatment  is  that  of  tlie 
causal  condition  in  the  given  case.  In  neuritis  elwtrical  stimulation  is 
indicated,  and  nerve-suture  would  be  required  in  the  cases  where  the 
nerve  had  been  divided. 


CHAPTER   XI. 

DISEASES  OF  THE  HYPOGLOSSAL  NERVE. 
Anatomical    Considerations. — The  twelfth   cranial   nerve  is  a 

purely  motor  nerve  for  the  muscles  of  the  tongue  and  subserves  their 
nutrition.  Its  cortical  centers  adjoin  those  for  the  lips  in  the  lower 
portion  of  the  ascending  frontal  gyre.  Its  lower  neuron  arises  in  the 
hypoglossal  nucleus  under  the  floor  of  the  fourth  ventricle.  This  nu- 
cleus is  close  to  the  median  line,  and  is  made  up  of  large  (jells  analogous 
to  those  in  the  anterior  spinal  horn  of  gray  matter.  The  nerve-trunk 
arises  bv  a  number  of  r(X)ts  in  the  groove  outside  of  the  olivarv  body, 
and,  passing  forward,  leaves  the  skull  by  the  anterior  condyloid  fora- 
men of  the  occipital  bone.  It  has  a  connection  with  the  pneumogastrit*., 
which  it  accompanies  a  short  distance,  and  receives  a  branch  from  the 
upper  spinal  nerves.  This  branch  eventually  innervates  the  depressors 
of  the  hyoid  l>one,  and  is  not  affected  by  injury  to  the  hy|M)glossal 
nucleus.  The  hvpoglossus  may  be  injured  or  diseased  in  any  part  of  its 
course  from  the  cortex  to  the  perii)heral  branches,  and  manifests  such 
injury  by  spasm,  paresis,  and  jxiralysis,  as  the  causal  state  is  irritant, 
inhibitive,  or  destructive.  In  addition,  injury  at  or  below  the  nucleus 
entails  atrophy  of  the  muscular  fibers  of  the  tongue.  The  mucous  por- 
tion of  the  tongue  is  supplied  by  the  trifacial. 

Hypoglossal  Spasm. — The  tongue  is  usually  involved  in  epileptic 
convulsions,  and  is  fre(juently  bitten  in  consequence  of  having  been 
thrust  between  the  teeth  by  the  action  of  the  genioglossus  nniscles  and 
lacerated  bv  the  spasmodic  action  of  the  niiisticators.  This  niav  occur 
in  very  slight  attacks,  when  no  convulsive  action  in  the  extremities  is 
observed.  At  an  early  stage  of  hysterical  convulsions  the  tongue  is 
usually  protruded  violently,  but  is  only  bitten  in  extremely  rare  cases. 
This  lingual  spasm  may  comprise  the  entire  motor  disturbance  in  some 
hysterical  cases.  In  chorea  the  tongue  is  usually  involved  in  the  mus- 
cular twitchings  that  mark  the  disease,  and  is  often  the  seat  of  vigorous 


DISEASES  OF  THE  HYPOGLOSSAL  NERVE.  149 

choreic  movement,  in  which  it  may  be  protruded  and  even  slightly 
bitten.  The  sjjeech  difficulties  of  this  disc»ase  are  due  in  part  to  the 
lingual  :«pasm.  From  forced  overuse,  as  in  public  speakers,  it  is  some- 
times the  seat  of  a  neurotic  manifestation  similar  to  writers'  cramp,  a 
condition  termed  aphthongia.  Slight  sj>asm  also  occurs  in  stammering 
and  in  stuttering.  Lingual  spasm  has  been  reflex ly  dependent  upon  de- 
cave*!  teeth  ami  cured  bv  their  removal. 

CV^rticsil  irritation  has,  in  rare  instances,  given  rise  to  lingual  spasms 
that  practically  constitute  Jacksonian  epileptic  attacks.  The  lips  and 
face  usually  participate  in  the  spasm,  as  the  contiguity  of  their  centers 
wiiukl  lead  one  to  ex|>ect.  In  some  of  these  cases  the  initial  convulsion 
h:bi  Ikhmi  a  generalized  fit ;  in  others  such  attacks  have  followed.  It  is 
«Mnceivahle  that  nuclear  irritation  might  give  rise  to  similar  manifesta- 
tions, but  }K>st-mortem  data  for  this  belief  are  lacking.  The  treatment 
would  1k'  that  of  the  general  condition  underlying  the  local  manifestiition. 

Hjrpoglossal  Paralysis. — The  hyjwglossus  nerve  may  be  |)aralyzed 
by  injurA'  at  any  }K)int  in  its  course.  In  rare  c^ses  a  limited  cortical 
le>ion  has  pHxhictKl  paralysis  of  the  opposite  side  of  the  tongue.  More 
wide-spread  cortical  lesions  and  lesions  in  the  supranuclear  motor  tract  ^ 
usually  priMluce  a  one-sided  paresis  or  paralysis  of  the  tongue,  which,  on 
protrusion,  deviates  toward  the  ])aralyzed  side, — that  is,  away  from  the 
lt>ion.  This  is  due  to  the  action  of  the  unaftwt(Kl  and  projxTly  acting 
gt^nio^lossus  of  the  sound  side.  Nuclear  disease  usually  ])ro<lu(»t\s  bi- 
lateral jKilsy  of  the  tongue,  which  lies  motionless  in  the  fl(H)r  of  the  mouth, 
aiMl.  after  a  few  days,  rapidly  wastes.  A  few  cases  of  one-sidtHl  nuclear 
ilisease  are  reconled.  In  bulbar  palsy,  syringomyelia,  and  tabes  it  is 
thus  affected  in  exceptional  cases.  Other  cranial-nerve  nuclei  usually 
suffer  at  the  same  time,  and  the  resulting  syni[)tonis  enable  on(»  to 
hKniHze  the  disease.  The  fibrillar  twitchings  in  i\\v  tremulous  tongue 
of  jxaretic  dementia  and  some  of  the  stammering  of  this  malady  are  due 
to  the  nuclear  and  cortical  invasion  of  the  disease.  The  root  of  the 
nerve  in  its  passage  through  the  medulla  is  sometimes  damag(»d  by  a  local 
lesion,  which  of  neix>ssity  interferes  with  the  pyramidal  tracts  for  the 
opjM>site  side  of  the  body  and  pnKluccs  a  crossed  paralysis  of  the  tongue 
aiul  linril>s.  The  tongue,  in  such  an  instance,  would  deviate  from  the 
jKiralyzefl  side  of  the  body  and  towanl  the  side  of  the  lesion.  Such  a 
cn»sse<l  palsy,  due  to  disease  of  the  olivary  bcxly,  has  been  reported.^ 
Basilar  pn>cesses,  like  meningitis  and  fractures,  or  bone  disease  involv- 
ing the  condyloid  foramen,  may  injure  the  nerve  in  its  intracranial 
etrtirso.  Outside  of  the  skull  it  is  vulnerable  to  ])enetrating  wounds,  or 
may  Ik*  implicated  in  deep  abscesses,  as  fn)ni  cjiries  of  the  ujjper  verte- 
brae. Here  its  neighbors,  the  spinal  accessor)'  and  the  pneumogastric, 
are  likelv  to  Ik*  involved  at  the  same  time.  It  mav  be  affected  bv  a 
neuritis  as  in  a  cas<'  re])ort(Ml  by  Panftki,^  who  was  nble  from  the  litera- 
xwTv  to  collect  40  cases  of  isolate<l  hypoglossus  paralysis  due  to  })eriph- 
eral  disease  or  injury. 

In  unilateral  hypoglossal  paralysis  <hie  to  damage  of  the  nerve  at  or 
i»'lf»w  the  nucleus,  the  paralyze<l   side  of  the  tongue  shows  a   marked 

>  (ronkovskv,  "  Nouvell?^  Icono^rraphie  de  hi  Salpetriere,"  No.  i5,  1H95. 
'  '•  N«Mirol«g.  Ceiitralbl./'  Aii^j.,  19()3. 
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loss  of  voluiiK'.  This  does  not  follow  supranuclear  lesions.  The  mucous 
covering,  on  the  other  hand,  not  being  deprived  of  its  trophic  supply,  is 
thrown  into  marked  and  apparently  excessive  folds.  Taste  and  sensation 
are  not  impaired.  Mastication  on  the  paralyzed  side  of  the  tongue  is  not 
well  performed,  as  the  patient  finds  difficulty  in  placing  and  maintaining 
the  food  between  the  teeth.  When  protruded,  the  t^^ngue  curves  sharply 
to  the  wasted  side,  but  within  the  mouth  motions  toward  the  palsied  side 
are  wanting.  In  the  bilateral  form  speech  is  nuich  aif'ected,  as  nearly 
all  consonant  sounds  dej^end  in  some  degree  u{)on  the  position  of  the 
tongue.  Swallowing  is  also  difficult,  as  the  bolus  or  fluid  is  not  readily 
carried  backward  into  the  pharynx  and  mastiixition  is  greatly  impeded. 
Treatment  is  directed  to  the  causal  condition,  aside  from  which  it 
is  practically  hopeless. 

CHAPTER  XXL 
MULTIPLE  PARALYSES  OF  C31ANIAL  NERVES. 

In  discussing  the  cranial  nerves  separately,  frtMjuent  reference  has 
been  made  to  their  asso(;iation  in  diseased  processes.  Sometimes  the 
limitation  of  this  association  is  of  diagnostic  importance,  a,s  when  the 
loss  of  hearing  w'ith  facial  palsy  locates  a  lesion  of  the  s<»venth  jind 
eighth  nerves  in  their  parallel  intracnmial  course  or  within  the  internal 
meatus  auditorius.  In  meningitis  and  other  basilar  processes  a  number 
of  cranial  nerves  are  usually  implicated  at  once,  and  su(;h  nndtiple 
paralyses  of  cnmial  nerves  become  symptomatically  highly  important. 
The  close  juxtiiposition  of  the  cranial  nuclei  has  been  re|K»atedly  j)oint<'d 
out  as  giving  rise  to  associated  palsies  in  bulbar  disease,  such  as  tumor, 
hemorrhage,  and  limited  basilar  thrombosis.  In  their  cortical  fields 
and  their  supranuclear  motor  paths  a  number  of  the  cranial  nerves  may 
also  be  injured  at  once  by  traumatism  or  disease.  IIy|K)glossal  palsy 
with  hemiplegia  has  just  been  cjUUhI  to  attention,  as  well  as  the 
association  of  hyjK)glossal  and  facial  spasm  due  to  the  cortical  relations 
of  their  centers.  These  nndtiple  cranial  palsies  are  ]>rincipally  of  symp- 
tomatic interest  and  value,  but  there  are  groups  of  nuclear  palsies  of 
the  cranial  nerves  that  present  well-marked  clinic»al  forms  of  disease. 
Their  pathological  anatomy  is  largely  confined  to  the  upward  extension 
of  the  spinal  gray  that  furnishes  the  chain  of  cranial-nerve  nuclei 
reaching  from  the  lower  angle  of  the  floor  of  the  fourth  ventricle  to  the 
posterior  portion  of  the  thinl.  Anatomically  and  clinically  these  dis- 
eases fall  into  two  forms  :  First,  those  of  the  upper  group,  primarily 
implicating  the  nuclei  of  the  third,  fourth,  and  sixth  nerves  (s<'e 
Fig.  36),  and,  second,  those  first  implicating  the  remaining  lower  cranial 
nuclei.  As  these  diseases  are  sometimes  inflannnatorv  in  character  and 
analogous  to  poliomyelitis,  they  have  come  to  be  known  respectively  as 
|>olio-encep]ialitis  supc^rior  and  polio-ence])halitis  inferior.  More  com- 
monly the  process  is  one  of  degeneration.  The  analogy,  or  iii  some 
cases  the  identity,  of  the  disease  of  the  nuclei  of  the  bulb  with  that  of 
the  anterior  gray  of  the  corrl  is  now  generally  conccnled.  It  is  the  sune 
process  arising  in  different  localities,  but  affecting  homologous  elements 
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ami  pTX)duciiig  results  similar  in  kind.  Transition  and  combination 
cas«»s  of  every  variety  are  of  record.  Commencing  in  the  upper  nuclei 
of  the  ocular  nerves,  the  lower  bulbar  levels  may  be  progressively  in- 
vaded, and  later  spinal  features  may  be  added ;  or,  beginning  in  the 
bulbar  nuclei,  an  upper  extension  may  induce  progressive  ophthal- 
moplegia. In  the  same  way  that  the  spinal  type  of  the  disease  may 
l>e  ueute,  subacute,  and  chronic,  we  have  an  acute,  subacute,  and  chronic 
polio-encephalitis  superior  and  inferior,  and  forms  combining  both. 

Polio-encephalitis  superior  chronica  will  be  considered  first,  as  it 
presents  the  most  complete  and  well-defined  picture.  It  is  also  called 
prof/resifire  oiJith<dmoplegia  and  chronic  nudear  ocular  paralyms.  It  is 
characterized  by  the  gradual  loss  of  power  in  the  external  and  internal 
muscular  ap|)aratus  of  the  eyeball,  one  set  of  muscles  after  another 
being  gradually  involved.  Usually  bilateral,  it  may  be  confined  to  one 
eye  for  a  peritxl  even  of  years  and  then  invade  the  other.  As  a  rule 
progressive,  it  may  come  to  a  permanent  standstill  at  any  time,  or  ad- 
vance intermittently. 

Etiologry. — Polio-encephalitis  suj)erior  has  in  so  many  cases  followed 
infeeti<»ns  and  toxic  states  that  it  has  with  reason  been  attributcHl  in  some 
ca*ies  to  pneumonia,  grip,  diphtheria,  and  syphilis;  to  lead,  sulphid 
of  carbon,  carbonic-oxid  gas,  sulphuric  acid,  and  alcohol.  These  toxic 
agi*nts,  however,  are  more  common  in  the  causation  of  the  acute  variety, 
which  may  terminate  by  becoming  chronic.  It  may  be  secondary  to  or 
a  [lart  of  tal)es  dorsalis,  and  the  characteristic  Argyll-Rob(»rtson  pupil 
of  tliat  disease  is  a  |mrt  of  it  It  is  similarly  related  to  j)osterolateral 
;ipinal  sclen>sis,  general  paresis,  and  insular  sclerosis.  It  may  be  an  up- 
wanl  extension  of  identical  disease  in  the  cord  or  bulb.  It  is  more 
frequent  in  men  than  in  women,  and  while  it  may  apjK^ar  at  any  age,  it 
is  principally  a  disease  of  adult  life.  In  some  cases  there  seems  to  be 
a  teratological  defect,  congenitally  manifest  or  ap{>earing  during  the 
active  periods  of  growth. 

Pathologric€d  Anatomy. — The  lesions  are  variable  in  extent.  They 
involve  the  upper  cranial-nerve  nuclei  on  one  or  both  sides,  including 
those  of  the  third,  fourth,  and  sixth  nerves,  wholly  or  in  pirt.  When 
partial,  the  iridociliary  nucleus  of  the  third  and  its  adjoining  nucleus  for 
the  elevator  of  the  lid  most  frequently  escape  or  are  only  |)artly  des- 
troyed. The  corresponding  nerve-trunks  and  muscles  are  degenerated 
and  atrophied.  In  addition  are  encountered  cerebral,  bulbar,  and  spinal 
conditions,  of  which  polio-encephalitis  superior  sometimes  is  but  a  part. 
Microscopically,  especially  in  the  early  stage,  some  hyix^remia  is  found 
alxHit  the  nuclei.  I^^iter  the  cells  of  these  nuclei  lose  their  prolonga- 
tions, are  diminished  in  size,  present  vacuoles  and  pigmentar)^  degenera- 
tion. Some  completely  disappear,  and  in  cases  of  long  standing  but  a 
few  atrophied  remnants  remain.  Slight  capillary  hemorrhages  or  their 
traces  can  at  times  be  determined.  Some  leukcxytal  infiltration  o<»curs 
alKHit  the  vessels  or  in  the  foci  of  the  disease,  and  minute  sclerotic  jmtches 
are  found.      Rarely  the  lining  of  the  Sylvian  aqueduct  is  thickened. 

S3nxiptoni8. — In  the  fully-developed  cases  the  facies,  classically  de- 
scribed by  Hutchinson,  and  recognized  by  Brunner,  von  Graefe,  Char- 
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cot,  and  otlicrs,  is  most  Htriking.  The  droopinjt  lids  i«irtly  covering  tlie 
ey<«  caiirtu  tlie  piitit'nt  to  lioUl  the  ln'sd  back  unil  tttniiu  with  tlio  troiititlit 
t()  (iven'oint'  the  [Mirtiiil  ptosis.  Th«  bniw  is  tlin>wn  into  deep  tnins- 
versc  wrinkltw.  The  ittinioltilc  eyes  and  inactive  pupils  are  like  thui«e 
of  glass  in  a  inusk  of  wux.  Tliey  usually  deviate  outwani,  as  tlie  sixth 
nui^leus  is  often  M|Kir<><I  at  first ;  but  any  Mjuiiit  may  in  various  caseu 
Im'  present  or  the  visual  ux(m  may  eoufonn.  The  ptosis  is  usually  less 
market!  afWr  a  iiifrlit's  n>st ;  and  if  the  (x^ular  niusolw  still  r(<tain  a  slight 
d('(;n^«  of  aetivity,  tins,  tiM),  is  iK-st  in  the  morniufr.  Diplopia  is  rarely 
nitrntioned  hy  these  jiatients,  which  Hlane  attrihutes  to  the  sIowik-ss  with 
whiiih  the  deviation  ilevelops,  thcrehy  allowing  the  hrain  to  iicfrhM^t  one 
image.  In  partiiU  cosies  the  (xudar  i;onditions  may  Ik>  unilatenil  or  they 
may  l>e  only  f'lint^ionally  distrihutetl  and  hilutend  or  unllatend.  Thus 
the  iris  may  tvmA  for  light  or  inxMmnuiMhttion,  or  Ixith.  The  alMJneens 
may  at  first  4-sca)>e  or  first  Ih'  iiivolviil,  and  iiunnnenil>le  <-ombinations 
anil  varieties  have  Ihh'ii  eneountennl  as  one  or  many  nuclei  were  piir- 
tiidly  or  oiniidetely  alTccted. 


FlR.  63.— ralln-cnccphilitii  miporlnr  nnd  Inrerlnr.    1,  MrnpllhLc  ttlAtI;  muk-ltke.  cipmBluulau 
Bii.r'tij  l'>"llru^luVuiiKiV  v^K''">"  "l"^  ll^HU-tll  HiL-'l'liHwlti"  •ll'miii'lty  ;  "he  cjelwlla  were^JiudTr'^rm-/ 


The  gcnerstl  htuilth  of  the  [Hitieiit  may  leave  little  to  desire  or  he  may 
present  the  somatic  (conditions  and  f'nncti<mal  disturlumces  tliat  Iwloiig 
to  the  a.ss<K!iat<-d  diseases  aln-a<ly  nientioneil.  In  some  instanc<-s  involve- 
ment of  ti'.(t  fiftli  nerve,  pn>lNiIily  thn>ugh  its  descending  twit,  hiLs  ([iven 
ri.se  to  paresthesia  or  anestluNsia  in  tlie  fiiiH^ 

CouTEie. — The  ev<diilion  of  the  diseasic  is  one  of  its  most  distinctive 
features.  ('oinin<'tieing  with  a  ptosis  or  asi|innt,  the  other  feutiircH  of 
the  disease  arc  gnidually  aildet!  during,  |>erha]>s,  sevend  years.  Sta- 
tionary iK'riisls  of  long  dumtiou — twenty-five  years  in  a  ease  of  Strum- 
pell's — may  intervene,  and  finally  the  dist^'ase  takex  up  its  progressive 
course,  perhaps  without  appn^^ialile  cause.  Kxti^nsions  of  the  })ro(;ess 
to  the  hullKir  region  may  occur,  ami  we  have  hulhar  (hiIsv  or  [xilio- 
encepluilitis  inferior  a<]de<l  and  the  jirognosis  for  life  l>ei-omc.i  nmch 
darkene<I.  The  h'sions  may  not  stop  at  the  hulli,  hut  may  inva<le  the 
eitnl,  producing  a  pr<)gressivc  spinal  nuiseular  atrophy  of  anyone  of  the 
various  tyju-s  of  that  disease. 
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The  diasrnosis  depends  largely  upon  the  evolution  of  the  disease 
and  itis  progressive  course.  When  thoroughly  developed  its  remarkable 
facies  is  not  easily  mistaken.  The  acute  form,  and  hemorrhage,  inflam- 
mation, and  softening,  give  a  history  of  rapid  onset  and  promptly  reach 
their  maximum  stage.  In  multiple  neuritis,  especially  the  alcoholic 
aiwl  diphtheric  varieties,  confusion  is  likely  to  arise,  but  we  may  gener- 
ally be  guided  by  the  condition  of  the  extremities  and  the  wide  <liffiision 
of  the  disease.  Even  then  we  can  not  absolutely  exclude  the  cranial 
nuclei,  which  may  become  the  seat  of  a  chronic  atrophic  ]>rocess.  An 
orbital  tumor  may  give  rise  to  a  partial  and  increasing  ophthalmoplegia, 
but  pressure  symptoms,  exophthalmos,  and  optic  atn>phy  will  finally 
distinguish  it.  Basilar  processes  and  bulbar  growths,  aside  from  the 
distinctive  symptoms  to  which  they  give  rise*,  usually  inij>licate  so  many 
ner\'es  and  the  pyramidal  tracts  that  they  can  be  easily  separated. 

Treatment  turns  practically  upon  the  presence  or  suspicion  of 
syphilLs,  which  should  be  vigorously  managed.  Other  toxica  ])ossibili- 
ties,  such  jis  lead-poisoning,  will  require  appropriate  inter\'ention. 
Strj-chiiin  does  temporary  good  sometimes.  Electricity  is  futile,  as  it 
can  not  Ix?  applied  to  the  faulty  muscles.  In  the  majority  of  (^ases  the 
pliysician  is  helpless. 

Acute  and  Subacute  Polio-encephalitis  Superior. — The  acute 

form  is  very  rare.  Like  its  congener,  acute  poliomyelitis,  it  may  be 
purely  an  infectious  disease,  and  has  been  woXeA  in  epidemics  of  the 
spinal  disease.  It  may  follow  many  acute  infections,  as  mentioned  in 
the  etiology  of  the  chronic  form,  especially  diphtheria,  pneumonia,  and 
influenza.  The  subacute  form,  while  in  some  cases  attributable  to  the 
above  causes,  is  more  oflen  due  to  syphilis  and  toxic  agents,  like  lead 
and  the  carl)on  gjises.  The  onset  is  sudden  or  very  acute,  and  the 
disease  niay  reach  a  fatal  termination  in  a  few  days  or  a  week,  usually 
frcmi  implication  of  the  bulbar  centers.  The  nuclei  in  several  such 
cases  have  presented  no  post-mortem  changes  that  c(>uld  be  discovered. 
Brissaud  ^  supjxxses  tliat  the  infection  has  overwhelnuxl  the  nuclei  be- 
fore histological  traces  discoverable  by  our  present  means  of  investi- 
gation were  developed.  The  similarity  to  Landry's  |>aralysis  in  this 
reg;ird  is  striking,  and  the  diseases  may  be  essentially  the  same,  varj^ng 
only  in  localization.  In  other  cases  well-marked  inflanunator}'  changes 
liave  been  discerned.  The  prognosis  is  very  grave,  esj>ecially  in  chil- 
dn*n.  Some  cases  come  to  a  standstill ;  others  devcloj)  into  the  chronic 
variety. 

The  treatment  should  be  directed  to  securing  perfect  rest  and  the 
removal  of  any  source  of  infection  or  intoxication  and  its  eradication 
from  the  system  before  important  changes  o(?cur. 

Polio-encephalitis  inferior  chronica  is  the  term  employed  by 

Wernicke  to  denominate  the  disease  first  described  by  Duniesnil,  later  by 
Duchenne,  as  pn)gressive  paralysis  of  the  tongue,  palate,  and  lips.  It  is 
also  known  as  labioglosaolaryngeai  or  pharyngeal  pdraiysis  (Leyden), 
as  progressive  bulbar  paralysis  (Wachsmuth),  as  paralysis  of  the  bulbar 

i"LecoD8/»  1895. 
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niudei  (Kussmaul),  and  as  progressive  bulbar  palsy.  It  cousists  in  a 
progressive  paralysis  of  the  lips,  tongue,  pharynx,  and  lar}'nx,  with 
wasting  of  their  muscles,  and  usually  terminates  in  death  from  pncu- 
mogastric  palsy.  The  disease  process  is  limited  to  the  nuclei  and  lower 
neurons  of  the  seventh,  ninth,  tenth,  eleventh,  twelfth,  and  the  motor 
portion  of  the  fifth  cranial  pairs.  It  is  identically  the  same  in  charac- 
ter with  progressive  spinal  muscular  atrophy,  with  wliich  it  is  often 
associated. 

Etiologry. — Males  and  females  are  about  equally  susceptible  to  this 
disease.  Though  it  has  rarely  been  observed  in  childhood  and  may  be  a 
congenital  or  teratological  deficiency,  it  usually  appears  after  the  age  of 
thirty.  Occasionally,  and  then  ordinarily  as  a  part  of  a  more  extensive 
spinal  atrophy,  or  in  association  with  superior  polio-encephalitis,  it  has 
appeared  in  successive  generations  or  in  more  than  one  member  of  the 
same  family.  These  family  cases  usually  develop  in  early  life.  It  has 
been  attributed  to  exposure  to  cold ;  to  the  overuse  of  the  mouth-muscles, 
as  in  players  of  wind-instruments  and  glass-blowers ;  to  syphilis,  to 
Bright^s  disease,  and  other  wasting  maladies.  It  may  be  a  part  of 
amyotrophic  lateral  sclerosis.  It  has  appeared  in  tabes  dorsalis,  in- 
sular sclerosis,  syringomyelia,  and  followed  descending  degeneration  of 
the  pyramidal  tracts  after  cerebral  lesions.  Knowledge  of  the  r6le  of 
toxemia  in  these  chronic  disturbances  is  widening.  Progressive  bul- 
bar palsy  has  been  known  to  follow  lead  intoxication  and  diphtheric 
poisoning.  Often  the  causation  is  entirely  obscure,  but  advances  in  the 
field  of  auto-intoxication  may  throw  light  on  this  darkneas. 

Morbid  Anatomy. — The  lesion  is  limited  to  the  nuclear  cells  in  the 
lower  half  of  the  bulb.  It  is  practically  symmetrical.  The  hypo- 
glossal nucleus  is  most  severely  affected,  as  a  rule.  The  nuclei  of  the 
true  spinal  accessory,  the  facial,  the  motor  portion  of  the  trifacial,  and 
the  pneumogastric  are  invaded  with  decreasing  intensity  and  frequency. 
A  d^enerative  process  is  found  in  the  nerve-trunks  whose  nuclei  are 
affected  and  their  muscular  terminations  waste.  The  muscle-fibers 
themselves  show  corresponding  degeneration  and  atrophic  conditions. 
The  minute  anatomy  is  the  same  as  that  in  progressive  ophthalmoplegia 
or  that  of  prc^ressive  spinal  miLscular  atrophy,  to  which  the  reader, 
bearing  in  mind  the  special  location  of  this  disease,  is  referred.  The 
organic  changes  of  associated  atrophies  and  scleroses  or  of  primary  con- 
ditions, such  as  tabes,  syringomyelia,  insular  sclerosis,  and  descending 
cerebral  degenerations  are  at  times  encountered. 

Symptoms. — ^The  symptoms  begin  insidiously  and  progress  slowly. 
The  tongue  is  usually  the  first  affected.  This  is  manifest  in  a  thick- 
ened pronunciation,  particularly  of  the  letters  which  require  definite 
lingual  movements.  The  linguodentiils  and  linguopalatals  (see  table, 
p.  66)  and  the  vowel  "  e  "  and  later  on  the  explosive  labial  sounds  are 
lost.  Finally  sjieech  is  reduced  to  unmodified  lar^'ngeal  noises  that  are 
quite  unintelligible.  When  the  disease  is  only  slightly  developed,  by  an 
effort  the  patient  can  often  enunciate  clearly  and  the  embarrassment  may 
be  noticed  only  in  ordinary  inattentive  conversation.  The  tongue  also 
progressively  loses  its  muscular  strength  and  range  of  motion  until  it 
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Ik-s  a.  flabbv,  inert,  rugose,  atrophic  moss  on  tlie  floor  of  the  moutli.  It 
Item's  its  function  of  maintaining  the  food  between  tho  teeth  dnring  mas- 
tication ant]  of  dirrjing  the  IkiIus  backward  and  thrurting  it  into  the 
|ihar\-nx    in   efforts  at  swallowing.     It  ain  no  lonper   Im;   pmtrudwl, 


^  CL — Cb<«  or  bulbar  pahy.    1,  I'boloiii 


tnmetl  to  either  side,  rolled  up,  or  hollowed  into  a  gutter.  In  most  of 
the  cases  it  notably  wastes,  but  as  the  atr<i[>liy  is  confined  to  the  mus- 
cular |Mirtion  of  the  tcmgue,  the  dermal  covering  Hp[»ears"to<>  large  and 
may  even  sup^jefit  epidermal  liypertrojihy. 

Tlie  lijt»  are  affected  shortly  after  the  tongue,  and  diis  adds  to  the  siK-cch 
difliciilly  by  rendering  the  pro- 
iiiinciatittn  of  the  vowels  "o"  and 
"  u  "  mieertJiin  or  impossible. 
Thv  labial  consonants  are  lost  as 
almvc  indicatc<l,  and  little  hty- 
^idcs  the  sibilant  "s"  and  the 
M|)t-ii  vowed  "  a  "  remain.  Tlie  or- 
bictiluris  oris  is  usually  the  lirsf 
labial  niiiTicle  invadc«l,  but  all 
of  the  labial  gninp  arc  even- 
tually imralyzwl.  Their  micl.-.ir 
as^K-iation  with  the  liyjio^lossus 
and  their  fnnetiiinal  i-clatioushtp 
will  l»e  tt-ealled.  At  first  whist- 
ling and  blowing  efforts  !in> 
WKiken<-<.I,  but  finally  the  mouth 
hangs  loosely,  the  lower  lip 
dnKiping  away  fmm  the  teeth, 
ami    all    voliintaiy    movements 

:iri-  It>st.  This,  with  the  action  and  eventual  oontnietiire  of  the  zygoma- 
ti'-s  serve?;  to  gpciitly  aeecntuate  the  nasolahial  fnrniws  and  im]»iirls  a 
demented  ap|x'arsmce  to  the  h)wer  jHtrtion  of  the  face. 

Out  of  the  drooping,  ojwn  mouth  s;diva  dnilcs,  recpiiriiig  the  constant 
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use  of  a  napkin  or  liand kerchief.  The  quantity  is  sometimes  enormous 
and  always  apjwars  greater  than  normal.  When  the  masseters  and 
pterygoulti  are  involved,  which  is  usually  at  a  late  stage,  but  may  be  an 
initial  condition,  mastication  is  feeble  or  im|x)ssible.  Finally,  their 
complete  pamlysis  allows  the  mandible  to  hang  loosely,  increases  the 
opening  of  the  drooping  mouth  and  the  salivarj'  overflow.  The  jaw- 
jerk  is  abolished  except  in  those  c^ses  where  spastic  symptoms  elsewhere 
point  to  the  association  of  the  pyramidal  tracts  in  the  lesion.  It  is 
then  increiused.  The  lips  usually  show  marked  atrophy  and  are  sensibly 
thinni»d.  This  is  sometimes  obscureil  by  the  fatty  deposit,  but  in  the 
final  stagt^s  is  practically  a  constant  ccmdition. 

The  pcdate  follows  the  lips  in  order  of  involvement  in  a  majority  of 
cases.  Its  loss  of  muscular  tone  is  manifested  by  the  nasal  voice  tones, 
which  also  adds  to  the  lack  of  clearness  in  the  pronunciation  of  the  linguo- 
palatals,  and  it  turns  "  p ''  and  "  b  "  into  the  nasal  resonant  "  m."  When 
the  palate  is  fully  palsiwl  it  hangs  loostily  in  the  pharynx  without  rt^flex 
actiim  or  voluntary  movement.  As  it  can  no  long(»r  shut  off  the  nasal 
spaces,  fluids  often  regurgitate  through  the  nost»,  and  even  food  masses 
mav  bo  forced  into  the  nasal  fossae. 

VV^hen  the  phnn/nx  is  involved,  the  difficulties  of  swallowing  reach 
their  maximum.  FockI  is  now  pn>ne  to  enter  the  respiratory  tract  and 
a  violent,  fatiguing,  and  alarming  cH)ugh  is  often  pnKluct»il.  The  danger 
of  pulmonary  eugorgtMuent,  aspiration  pneumonia,  and  heart-failure  is 
intensifi(»tl  by  the  pnoumogjistric  weakness  that  is  often  present.  Alimen- 
tation becomes  so  difficidt  that  the  esophageal  tube  must  be  use<l  or  the 
j)atient  must  be  fed  by  the  bowel.  To  these  difficulties  isaddt^d,  sooner 
or  later,  a  pandysis  of  the  fari/tLr,  The  aihluetors  are  usually  most 
atleettHl  an<l  the  glottis  stands  wide  o])en,  serving  neither  the  pur|>oses 
of  phonation  nor  protection  to  the  trachea  agjiinst  the  entran(»e  of  fort»ign 
material.  In  very  rare  cases  unilateral  or  bilateral  alnluetor  palsy  is 
found,  and  in  the  latter  case  inspiratory  stridor  indicati's  the  dangt»rous 
res])iratory  ditticulty.  Both  pharyngeal  and  laryngeal  reflexes  are 
abolished.  The  voi(?e  is  extinguisluKl.  Failing  respiratory  and  cardiac 
actions  lead  to  a  fatal  termination,  which  mav  come  suddenlv  at  anv 
peri(Kl  of  the  disease.  It  is  often  induced  by  aspiraticm  pneumonia  or 
caused  by  suff(H'ation  due  to  blocking  of  the  respiratory  passage  by  a 
mass  of  fcMRl. 

The  pul^e  is  likely  to  be(M)me  fr;'(jU(»nt,  weak,  and  irregidar.  True 
anginal  attacks  are  not  infrecpient.  SyncoiM?  may  o(»cur  and  prove  fatal. 
The  pneumogjistric  involvement  further  shows  itself  in  a  feebleness  of 
respiration,  so  that  coughing  and  other  active  expiratory  efforts  become 
almost  impossible,  achling  greatly  to  th(»  danger  of  choking  and  to  the 
general  discomfort  of  the  patient.  It  is  somewhat  n^markable  that 
|)olyuria  an<l  glycosuria  are  s(»ldom  encountered.  The  contmlling 
centers  in  the  bulb  are  in  close  proximity  to  those  invaded  by  this 
disease.  It  will  be  noti(vd  that  the  nu<*lei  sele<;ted  are  purely  motor  and 
trophic,  and  that  the  disease  sprea<ls  not  so  much  by  contiguity  as  along 
lines  of  ass(H'iat(Kl  function.  This  is  one  of  the  distinctive  habits  of  the 
disi'iise,  an<l  serves  here,  as  in  other  progrt»ssive  maladies  of  the  cerebro- 
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spinal  axis,  to  draw  earnest  attention  to  this  factor  in  the  study  of  every 
case. 

The  dectrical  examination  of  the  atrophic  muscles  presents  consider- 
able difficulty,  excepting  in  the  lower  face  and  the  niasseters.  The 
changes  found  are  practically  a  quantitative  reduction  to  all  currents  as 
tiber  after  fiber  disappears.  The  reaction  of  degeneration  is  wanting. 
The  reflexes  are  corri»spondingly  diminished  and  abolished,  excepting  in 
those  oases  in  which  the  disease  early  involves  the  pyramidal  tracts. 
Setii^ation  is  not  markedlv  affected,  nor  is  the  sense  of  taste  notablv  dis- 
turbt^l  in  pure  ctisos.  The  temperature  remains  uninfluenced  through- 
out, save  bv  intercurrent  accidents. 

m 

Course. — ^The  disease  is  one  of  insidious  onset  and  its  steadily  progres- 
sive course  is  characteristic.  In  a  few  exceptional  cases  the  progress  of  the 
disease  presents  intermissions,  but  remissions  are  practically  unknown. 
The  duration  of  the  malady  from  inception  to  fatal  termination  may  be 
n>ughly  stated  as  from  one  to  five  years.  I^eyden  reports  one  case  of 
seven  years*  duration,  but,  on  the  other  hand,  intercurrent  maladies  and 
the  suffocative,  cardiac,  and  pulmonary  accidents  to  which  the  disease 
lays  the  ))atient  liable  may  cut  life  short  at  any  moment.  The  increas- 
ing feebleness  and  malnutrition  at  the  same  time  add  to  the  gravity  of 
the  situation.  As  above  indicated,  the  disease  first  manifests  itself  in 
the  tongue  and  progressively  invades  the  lips,  pharynx,  palate,  masti- 
cators, and  larynx.  This  is  a  usual  sequence,  but  not  a  necessary  one. 
Any  niiKlification  of  it  may  be  presented.  The  encroachments  of  related 
nuclear  disease  at  lower  and  higher  levels  give  rise  to  different  trains 
of  symptoms,  which,  however,  in  their  full  development  furnish  very 
similar  pictures.  The  course  pursued  in  any  given  case  can  be  under- 
stood by  reference  to  the  anatomical  and  especially  to  the  functional 
relationship  of  the  bulbar  nuclei.  The  occurrence  of  a  bronchitis, 
bnmehopneumonia,  angina  j)ectoris,  or  of  suffocative  attacks  is  often  of 
fatal  import. 

Di&ernosiB. — The  diagnosis  of  a  well-developed  and  unmixed  case 
presents  little  difficulty.     The  course  of  the  disease  is  of  the  first  impor- 
tance.      The    facies   c«n    hardly  be  mistaken.       Palsy  of  both   facial 
ner\'es  pves  rise  to  feebleness  of  the  lips,  but  the  upjxjr  part  of  the  face 
does   not   escape  and  glossopharj-ngeal  symptoms  are  lacking.     Diph- 
theric  palatal  palsy  may  raise  a  doubt  unless  the  clinical  history  of  the 
infection  is  available.      In  this  condition  the  lips  and  tongue  escape,  the 
onset   Is  somewhat  abrupt,  and   the    usual  course   is  toward  recovery. 
(rreat  difficulty  may  be  presentefl  in  cases  of  multiple  neuritis,  but  in 
them   we  have  sensory  disturbances,  the  reaction  of  degeneration,  and 
marked  symptoms  in  the  extremities.     AV^hen  secondary  to  talx?s,  insular 
sclen>sb4,  syringomyelia,  and  amyotrophic  lateral  sclerosis,  the  highly 
cliiiracteristic  symptoms  of  these  various  diseases   are  prominent.     As 
an  extension   process  from  the  cord   upward,  or  from  the  ocular  nuclei 
downwanl,  its  deveh)pinent  is  precede!  by  the  vvell-marke<l   evidence 
(»f  these  prior  states,  which  persist  and  increase  during  the  evolution  of 
the  bullmr  paralysis.     The  greatest  diagnostic  difficulty  is  presented  by 
cases  of  the  pseudobulbar  paralyses. 
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Treatment. — In  puro  polio-encrephalitis  inferior  chronica  the  prog- 
nosis is  fatal.  Curative  treatment  is,  therefore,  out  of  the  question, 
but  much  (xin  be  done  to  aUeviate  the  (listn»ssing  CH^mdition  of  the 
patient  and  to  obviate  the  hirvngeal,  {Hihnonar}',  and  nutritive  dan- 
gers that  threaten  him  with  suiicKsition,  asphyxiation,  pneumonia,  and 
inanition.  The  hyj>ersecretion  of  sidiva  may  be  ehe<^ke<l  by  atropin, 
which  also  furnishes  a  reliable  heart-stinuilant.  The  stomach-tulK»  and 
rectjil  alimentation  are  our  means  to  avoid  strangulation  and  to  scvure 
nutrition.  Ke<*oursc  to  tracheotomv  miiv  be  had  in  abductor  larvneeal 
pandysis.  Electricity  is  of  use  in  cxenMsing  the  muscles  of  the  face, 
tongue,  and  gullet.  Th(;  fara<lic  current  is  sufficient.  The  largt%  indif- 
fcHMit  electrtKle  may  l)c  plactnl  on  the  back  of  the  neck,  and  a  smaller, 
active  clcctnKle  is  then  brought  into  contact  with  the  lips,  masseters,  and 
tongue.  By  placing  it  over  X\w  [xmnim  adami  swallowing  eifbrts  are 
induced.  C-an*  must  be  exercised  not  to  fatigue  muscles  aln»ady  wasted. 
Energetic  courses  of  silver,  ergot,  phosphorus,  zinc,  picn)toxin,  and 
mercniry  are  mentiomHl  only  to  condemn  them,  an<l  anything  else  that 
pulls  down  the  waning  strength  of  the  |)aticnt  must  be  avoided.  Tonics, 
rest,  and  strengthening  measures  an*  of  value. 

Acute  bulbar  palsy,  or  (wute  bulbar  lai/eiifiM,  is  due  to  the  same 
infwtions  that  set  up  acute  myelitis.  It  may  furnish  the  terminal  stage 
of  the  chronic  form,  or  it  may  result  from  an  upward  extension  of  a 
cord-lesion.  The  symptoms  with  which  we  are  familiar  in  the  chnmic 
varietv  are  rapidlv  evolved  and  often  associatcnl  with  febrile  disturb- 
ances,  headache,  and  sonmolence.  As  the  disease  gains  the  pneumo- 
gjistric  nuclei,  dcjith  becomes  imminent  and  results  thnmgh  respirator}' 
failure. 

Combined  Forms  of  Polio-encephalitis. — The  various  combi- 
nations of  chronic  superior  and  inferior  jH)lio-encephalitis  by  extension 
have  been  alluded  to  in  descTibing  tlu'm  sepanitely.  In  some  very  nirv 
cases  the  nuclwir  invasion  falls  ujmmi  upjK'r  and  lower  cninial  nuclei 
practi<'ally  at  onc<'.  The  n^sulting  pi<'ture  is  an  aggregate  of  the  simpler 
ones.  From  their  vitid  nature,  the  presence  of  pneumogastric  symptoms 
dominates  the  outlook. 

Pseudobulbar  Paralyses. — These  are  (1)  orgsmic  and  (2)  asthe- 
nic The  orgjuii<^  variety  is  due  to  more  or  l(?ss  symmetrical  lesions 
involving  the  |M)steiior  group  of  cranial  nerves  at  any  iM)int  from  their 
corticjiil  centers  to  their  peripheral  trunks.  We  distinguish  a  veirbral 
form  due  to  bilateral  cortical  or  suln'ortical  vascular  lesions.  'Wq  onset 
is  abrupt,  and  usually  developed  in  two  stages.  A  hemiplegic  or  apo- 
plectic case  presents  a  second  stroke,  this  tim(»  from  a  lesion  in  the  sound 
hemisphere,  and  the  bulbar  l)alsy  is  at  once  esUiblished  or  completeil. 
It  is  only  very  nirely  limited  to  the  parts  definitely  debited  by  true 
bulbar  palsy,  <hMs  not  present  the  atn)phy  or  degenerative  reactions,  and 
the  rcHexes  ar(»  retained  or  exaggenit(?d.  A  rtidindnr  form  follows  acute 
bulbar  myelitis  an<l  hemorrhagic  into  or  softening  of  the  bulb.  Thcs(» 
are  rare  affections  of  sudden  onset.  The  lesion  does  not  spare  tlu?  motor 
tracts  for  the  limbs,  an<I  other  bulbar  functions  do  not  escajH*.  Tumor 
may  similarly  produc(i  a  pseudobulbar  palsy,  but  the  distinctive  symp- 
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tonis  of  an  intraeniiiial  growth — headaches,  vomiting,  vertigo,  and  pap- 
illiti?! — are  addeil.  A  bimUir  form  is  occasioned  by  tumors  of  the  base 
and  iKisilar  meningitis*,  especially  of  the  syphilitic  variety.  A  pseudo- 
lmU>;ir  ]>aralysis  of  this  form  is  among  the  greatest  rarities,  for  obvious 
anatomical  reasons.  Finallv  we  have  a  neuritic  form.  This  is  usually 
only  a  part  of  a  more  widely  distributed  or  multiple  neuritis. 

Asthenic  Bulbar  Paralysis  {Mydsthmia  Gravis). — This  disorder, 
a*^  desoril>ed  by  Striimpell,^  may  mimic  chronic  polio-iMicephalitis  in- 
ferior very  closely.  Previous  to  his  comnmnicjition  a  similar  case  was 
n*i>>rted  by  Jolly, ^  under  the  title  of  ^^  MyasOkaiki  Oniric  Pseudo- 
[Kirtiltftictiy^  but  is  never  so  closely  limited  to  the  cranial  nerves.  8ince 
that  time  cases  have  Ix^en  reported  by  Murri,^  Pineles,*  Bruns,^ 
Collins,*  Hallervorden,^  Kojewnikoff,®  and  many  others. 

Tlie  condition  in  several  instances  has  terminated  fatallv,  but  no 
changes  in  the  bulbar  miclei  W(»re  discovered.  Api)arently  the  deficit 
or  toxic  effect  had  not  ri'ached  a  degree  suificiently  intense  to  produce 
tfll-changes  that  were  obser\'able  under  ortlinarj-  methcxls  of  examina- 
tion. In  a  ca.se  rej>orted  by  Widal  and  Mar(»nesco, '-^  disintegnition  of 
the  chnnnophilic  elements  was  demonstrated  by  the  Nissl  and  Marchi 
metho<ls.  Goldflam  ^  ®  found  widespread  and  decided  changes  in  the 
mu-<des.  This  case  and  one  rejK)rted  by  Long  and  Wicki  presented 
pn-ceilin^  chronic  pulmonary  septic  conditions.  Laquer  and  Weigert 
have  sdso  nottnl  widespread  clianges  in  the  muscles  apjjarently  secondary 
to  thymus  disease.  Laquer  reports  a  cjise  followed  by  progressive 
spinal  muscular  atrophy.  Senator  ^  ^  suggests  a  relationship  to  various 
deprav^Kl  bhwHl  states.  Remak  refers  to  a  case  of  associated  Graves' 
disc-ase.  Feinberg  reports  a  i-ase  in  which  stereo  rem  ia  wa^  present  and 
tlie  asthenic  symptoms  retreated  upon  its  relief.  A  jn^rsistent  and  en- 
largeil  tliynnis  gland  has  been  found  so  frequently,  generally  in  as<ocia- 
tii»n  with  widesprejul  intranmscular  infiltration  of  cells  of  a  lymphoid 
eiiara<'ter,  that  more  than  a  casual  relation  seems  to  be  imj)lied  between 
tJH'  myasthenia  and  the  glandular  state. 

The  paralysis,  which  comes  on  more  or  less  insidiously,  esp(H?ially 

involvc^s  the  tongue,  lips,  and  pharynx,  but  the  eyes  and  extremities  are 

al>o  affectiKl  to  a  certain  degree.    Ptosis  is  commonly  encountered  early. 

Usually,    indeed,  the  myasthenia  is   general.     Fibrillary   twitching  is 

wantiut!:,  an<l  the  reflexes  are  not  disturbed.  *  ^      Electrical  responses  are 

«»nly  ni(Hlifie<l  by  the  fatigue  induced  by  their  rejx'tition,  presenting  the 

myasthenic  reaction,  especially  to  the  faradic  current.      It  is  found,  as 

in  bulbar  paralysis,  that  rest  seems  to  improve  the  paralytic  features,  but 

that    the    nni<<*Ies    involved    show    an    extraonlinarv    susceptibility    to 

tatiirne.     Jollv's  case  showed  readv  nmscular  exhaustion  under  electrical 

stimulus,  and    this  has  been  found  in  some  other  cases. ^^      In   some 

»  -^  I>eiit.  Zeit.  f.  Nervenlieilk.,"  Kd.  P. 

»  *•  Berlin,  klin.  Wochens.,'*  Jan.  7,  1895.  »  "  Poliolinico,"  vol.  ii.  lHJ)r>. 

*  **  Wien.  Jahrbncli  f.  Psvolnat.."  vol.  xiii.         ^Sc'lnnidt's  'Mahrliueh,''  IHjMi. 

•  •*  Intemat.  Mwl.  Ma^.,'"  April,  IHlMi.  •  '*An-hiv  f.  INvduatrie,'  vol.  xxviii. 
«  "I>fut.  Zeit.  f.  XcTvenlieilk.,'  Nov.,  1^90.       ^  "  Prtsse  int'<l.,"  April  14,  1H97. 
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iiistiino<»s  there  is  a  tendency  to  inii)r()ve  and  to  relai)s<»,  as  in  the  ease 
of  Collins,  in  w  liieh  ease  the  special  sensi».s  of  sight  and  hearing  also 
showed  rapid  exhanstion. 

The  condition  is  marked  essentially  by  asthenia,  affecting  particularly 
the  motor  ap|ninitus.  The  prognosis  is  grave,  as  a  fair  {>ro|)ortion  of 
the  cases  terminate  fatally  thnnigh  asphyxia.  In  the  treatment,  nst 
and  the  frtn*  administration  of  strj'chnia  are  advis^nl  with  correction  of 
any  toxic  or  septic  factor  that  may  be  discovered. 


PART  III. 


DISEASES  OF  THE  BRAIN  PROPER. 


CHAPTER  I. 

THE  CEREBRAL  CORTEX— LOCALIZATION* 

General  Considerations.^— The  subject  of  localization  of  function  in 
the  cerebral  cortex  has  attained  great  inijx)rtance  an<l  its  literature  vast 
pn>jH>rtions.     The  practical  ct)nsiderdtions  will  be  briefly  and  somewhat 
d«Krniatically  set  forth.     Many  jK>ints  are  still  under  debate,  awaiting 
further  exj>erience  and  exj)eriment,  and  some  of  these  problems  it  is 
likt'lv  will  never  reach  solution.     It  is  well  determined  tliat  there  is  a 
detinite  area  of  the  cortex  that  is  closelv  associated  with  motor  func- 
tions.      That  this  zone  is  purely  motor  is  open  to  serious  question.     The 
gent»ral  trend  of  belief  is  that  it  is  also  sensory,  at  least  in  i>art,  and  that 
motion  does  not  even  originate  in  it.     As  a  working  scheme  we  may 
o insider  that  motion  is  represented  in  three  levels :  First,  in  the  gray 
matter  of  the  spinal  cord  ;  second,  in  the  Rolandic  area  of  the  cortex  ; 
third,  in  the  highest  level  of  conscious  thought,  probably  in  the  frontal 
region  of  the  brain.     The  spinal  level  may  l)e  considered  that  of  reflex, 
vegetative  automatism,  the  Rolandic  level  that  of  motor  memories,  and 
the  fn>ntal  area  that  of  conscious,  selective,  and  intelligent  action.     Thus, 
destruction  of  the  highest  level   leaves  automatic  and  memory  action 
practically  unimpaired,  as  in  the  ex|>eriments  of  Goltz,  who  removed 
the  entire  cerebrum  of  dogs  without  depriving  them  of  muscular  motion 
or  Ixnlily  function.      In  the  automatism  of  dementia  the  motor  memories 
are  likewise  preserved.     The  mid-level,  the  Rolandic  region,  may  l)e 
destroyed,  leaving  consciousness  of  volitional  motions  and  the  will  to 
execute  them,  but  the  memory  of  their  muscular  pRxluction  is  gone,  and 
they  default,  as,  for  instance,  in  motor  aphasia.     If  the  lowest  or  spinal 
level  be  tlestroved,  the  mind  and  the  memory  organ  have  lost  their  tool 
an<l  pt^ripheral  jiaralysis  obtains.     There  is  no  difficulty  in  conceiving 
cvrtain  cortical  areas  to  be  memory  organs,  as  in  the  case  of  the  higher 
visual  centers  in  the  parietal  lobe.     We  may,  however,  go  further.     All 
thouijht  contains  the  two  ideas  of  motion  and  sensation.     Thev  can  not 
W  separatcHl,  and  without  them  consciousness  is  im|K)ssible.      IndeiHl, 
they  are  in  a  certain  sense  identical.     Motion  is  to  the  mind  but  the  sen- 
sation of  a  change  of  position,  and  sensation  is  only  the  recognition  of 
11  161 
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arrested  motion.  If,  then,  we  consider  the  parietal  convolutions  as 
visual  memory  depots,  we  are  equally  at  liberty  to  consider  the  Rolandic 
areas  as  motor  memory  deix)ts.  The  flutist,  by  laborious  conscious 
effort,  establishes  motor  memories  in  his  central  gyri  which  can  subse- 
quently be  called  into  operation  by  the  will  with  a  rajwdity  of  which 
conscious  thought  is  incapable.  The  new-born  child  can  hardly  direct 
its  hand  to  its  face,  but  very  rapidly  develoi)s  co(*)rdinate  motor  mem- 
ories of  this  act  in  the  motor  cortex  that  thenceforwanl  are  easily  re- 
called or  subc()ns(»iously  rejxiateil.  In  the  spinal  levels  single  muscles  or 
groups  of  muscles  are  represented.  In  the  motor  cortex  coordinate  and 
functionally  associated  movement  memories  are  locat<Ml,  and  in  the  highest 
level  resides  their  volitional  control  and  the  jKiwer  to  recall  and  select 
them. 

If  these  projK)sitions  are  true  in  any  degree,  we  would  expect  a  neigh- 
lK)ring  relation  of  motion  and  sensation  in  the  cortical  n»presentation, 
and  this  is  no  doubt  the  case.  Horsley  believes  them  to  be  suj>erim- 
poseil  in  strata,  (1)  most  superficially  tiictile  sense,  then  (2)  muscular 

sense,  and  finally  (3)  i)ure  motor  elements  below. 
Q  Tactile  sense.         This  is  Confirmed  by  cliniad  exj)erience  in  cases 

of  endarterial  thickening,  by   which  the   blood- 

Muscular  sense       "^^ipplv  of  the  cort<'x  is  rcduccd.     In  such  cases 
^  due  to  syphilis  for  instance,  as  the  endarteritis 

comes  on  or  recedes  the  sensory  di8turl)ance  and 
Pure  motion.         paresthetic    complaints  are  prominent.     This    is 

due  to  the  arning(»ment  of  the  cortical   ve.<sc»ls. 
Arising  from  considerable  arteries  in  the  anich- 
n()|>ia,  we  have  first  a  system  of  short  cjipillary 
Fig. 66— Horsiey's  view    vcsscls  that  uourisli  the  cortcx,  and  espe(*ially  its 
of  the  sonwriiuou>r  le|>rt^-    Miunerficial  or  scusorv  lavcrs,  and,  secHmd,  a  system 

sentatiou  in  the  motor  t-or-  *  11  1 

^x-  of  longcT  and  larger  vessels  that  penetrate  to  the 

white*  matter  without  giving  branches  to  the  super- 
ficial cortex,  but  which  do  in  |)art  supply  its  dei^jHT  layers.  It  is  at  once 
evident  that  as  the  cin^iilation  fails  the  su|)erficial,  small,  narn)W,  cor- 
tical vessels  will  first  suffer.  Hence  we  have  sensory  pnKlromata  and 
sensory  remnants  in  such  diseases  of  the  cortical  arteries  in  pro|)ortion  as, 
and  because,  the  superficial  or  sensory  stnita  of  the  cortex  are  mainly 
affected.  There  are  numerous  confli<*ting  crises,  ably  marshaled  in  this 
country'  by  Dana  and  Mills  on  opiK)site  sides,  in  which  (H>rtical  disease 
in  the  Rolandic  areti  was  or  was  not  attended  by  sensory  disturbanci*  in 
the  corresjK)nding  motor  periphery.  The  writer  has  to  declare  that  he 
has  never  wirefuUy  examined  a  case  of  gross  disease  of  the  motor  cortex 
without  fin<ling  some  related  sensory  disturbance.  It  probably  will  be 
found  ttMnporary  or  permanent  as  it  encroaches  upon  or  affects  the  si^isory 
layers  of  the  cortex.  It  is  more  than  probable  that  sensation  is  repre- 
sented bilaterally  in  the  (^erebnil  cortex  more  completely  than  unilateral 
motion,  and  is  consequently  less  modifieil  by  on(vside<I  cei\4)ral  disease. 
The  inharmonious  views  variously  entertained  relative  to  wMisorv 
depots  in  the  cortex  may  l)e  reconciled  if  we  consider  the  sensorimotor 
zona  as  a  midway  station  for  sensation  as  well  as  motion  and  conceive 
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<if  a  higher  cortical  jsensory  level.  Then-  is  a  growing  amount  of 
material  puioting  to  the  purietal  lobe  as  the  »«at  of  the  so-called  sterei^;- 
iHistic  <i«nse,  a  complex  Ihciilty  which  ia  disturbed  by  lesions  of  the 
»iU[ieri<>r  portion  of  this  lobe,  often  witli  niind-hlindncss  in  association 
when  left-sided. 

The  sensorimotor  cortex  is  anatomical ly,  or  rather  liistologicully,  di- 
vi»ietl  into  fn>ni  three  to  eight  layers  by  various  investigators.  The  im- 
prtrtuiii  &ct  is  brought  out  liy  all  that  tlie  sii]>erficial  layers  are  granular, 
and  tluit  the  cells  become  prt^^ressively  larger  and  more  (ronipletely  (lifter- 
eittiut«-d  as  we  descend,  until,  in  the  lower  strata,  the  cells  corresi^ntl  in 
apjieanince  to  the  multiixiltir  pyramidal  elenientH  of  the  motor  horns  in 
the  spinal  cord.  The  c<)nicid  c*'llsan'  practically  all  pn-seut  at  birth,  and 
the  development  and  growth  of  tlie  bruin  depends  niuinly  upon  the  in- 
crease in  their  dendritic  processes  and  the  flbrous  feltwork  that  suj)p<>rts 
tbem.  It  is  now  generally  believed  that  the  interrelation  of  these  «ella 
is  (hie  not  to  actual  continuity  of  their  processes,  but  merely  to  their 
iDterliLcing  and  apposition.  The  conditions,  api>arently,  which  l>est  favor 
the  traiLsmisBion  oC  nervous  inHuenec  and  the  fnnctioning  of  nerve-cells 
wouh]  l>e  close  filamentous  apposition.  Withdrawal  of  contact  might 
st'r%-e  as  an  insulating  and  inhil)iting  measure,  a  theor)'  strongly  supported 
in  s«>n]e  quarters,  but  as  yet  only  a  theorj-.  The  nuclei  of  these  cells  are 
DOW  considered  as  only  <Iominating  their  nutrition,  and  not  otherwise 
essential  to  their  activity,  which  is  relatively  the  same  at  the  dendritic 
periphery  as  in  the  cell-body. 


Movements  dependent  upon  paired  muscles,  such  as  those  of  the 
trunk,  are  rarely  abolished  by  imilateral  brain  diwase.  Those  of  a 
s|M-<-iulized  and  one-sidc<l  character,  however,  insiy  U-  <'orn|>lcteIy  inhil>- 
ited  by  unilateral  disease  of  their  memory  centers.  Thus,  the  frontalis  is 
rarely  affected  in  cortical  hemipl^ia,  while  the  unilatenilly  acting  mus- 
cles of  the  lower  part  of  the  face  are  usually  paretic  in  this  c<)ndition. 
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It  is  an  acceptable  proposition  that  all  skeletal  nuiscular  activity  is  bi- 
laterally represented,  and  it  is  also  true  that  all  nnpaired  nmscles  and 
their  coordinate  activities  are  more  i)articnlarly  controlled  by  the  op|>o- 
site  half-brain.  The  acqnired  facnlty  of  sjwech,  however,  and  the  nu- 
nierons  motor  and  sensorv  memories  ass(K»iate<l  with  it,  are  almost  alwavs 
mainly  rc^presented  in  the  left  cort(»x  in  right-hande<l  individuals.  The 
snperior  weight  and  development  of  the  left  half-brain  is  probably 
largely  attributable  to  its  better  nutritive  supply  through  the  arrangt»ment 
of  the  vessels  at  the  aortic  arch  and  the  larger  caliber  of  the  left  carotid. 
This  induces  right-handedness,  which  in  time,  no  doubt,  retroactively  in- 
crease's the  functional  activity  of  the  left  cortex.  At  the  same  time 
the  left  hemisphere  becomes  j)otentially  greater,  more  ac<juisitive,  and 
therefore  largely  the  seat  of  accjuinil  motor  and  sensorv  education,  which 
in  turn  increiuses  its  growth.  It  is  j)robable  that  some  overflow  occurs 
in  most  bniins,  so  that  automatic  emotional  and  expletive  expressions 
either  come  to  Ix*  hn'ated  in  the  right  brain  or  their  frequent  n»jK»titi(m 
sufficiently  inlucates  the  right  «)rtex  to  enable  them  to  Ih»  rt^called 
through  its  agency  when  the  left  centers  are  cut  off.  Similarly,  if  speech 
control  be  lost  to  the  left  half-brain,  the  right,  esjK»cially  in  young  jkt- 
sons,  may  be  in  turn  tMlucated  to  take  its  place  in  large  measure.  It  is 
worthy  of  consideration  whether  the  whole  conscious  and  unconscious 
tendency  of  i»ducation,  habit,  custom,  and  pnictiee  to  make  all  men  right- 
ImndiHl  is  not  a  serious  mistake.  It  seems  plausible  thnt  should  left- 
handeduess,  or  ratluir  ambidexterity,  be  assiduously  cultivated  in  chil- 
dren,  the  two  hemispheres  of  the  brain  might  enjoy  a  great<T  equality 
and  the  individual  secun*  not  only  amplified  nuiscular  control,  but  a 
certain  lessened  liability  to  aphasia  and  hemiplegic  losses. 

Motor  Cortical  Localization. — The  human  cerebral  motor  cortex 
has  been  mapped  out  with  fair  uniformity  by  numerous  investigators. 
Following  the  lines  laid  <lown  by  Ferrier,  Schaefer,  and  Ilorsley,  origi- 
nally basi»d  uj)on  exjKTiments  on  the  monkey,  the  results  of  f(H'al 
lesions  in  man  and  actual  stimulation  of  the  human  ccniex  by  elec- 
tri(.'ity  have  given  a  fair  degree  of  precision  to  the  outlines  of  what 
I  have  ventuHMl  to  call  the  motor  memory  area.  C'omjKiring  fig- 
ures 66  and  67,  we  may  see  that  all  skeletal -muscle  grouj)s  are  rep- 
resimted.  Such  outlines  nuist  be  taken  as  suggestive  rather  than  actual. 
There  is  no  sharp  boundary  between  the  adjoining  centers,  and  these 
fields  overlap.  Tlie  dii)pings  of  the  sulci  also  serve  to  interfere  with 
sharp  limitations  of  the  corticid  areas  and  obstruct  the  experimental 
stimulation  of  in<lividual  movements.  Every  nuiscular  movement,  ap- 
jKirently,  has  a  locus  of  principal  or  major  representation  in  the  cortex, 
but  such  a  movement  is  so  wrappcnl  up  with  other  (MMUxlinate  movements, 
and  so  widely  related  functionally,  that  its  representation  in  a  minor  d(v 
gree  may  spread  over  great  areas.  The  thumb,  for  instance,  is  j)rinci- 
jKilly  re])resent<Hl  in  a  given  small  cortical  center,  but  the  prehensile 
action  of  the  thumb  is  related  to  the  ^nii^\)  of  the  fingers,  the  fixation 
of  the  wrist,  the  rigidity  of  the  whole  upper  extremity,  and  even  to 
action  of  the  trunk  and  lower  limbs  in  strongest  efforts,  during  which 
the  opposite  members  also  come  into  play. 
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B«^nning  at  the  branching  of  the  Sylvian  fissure,  wp  have,  in  the 
lowi-sl  awl  hiiulemiiitit  portion  itf  the  third  frontal  convnhition,  the 
movt'tiieiitH  of  tlie  twi</ue.     Adjoining  thetw  caiidad,  on  the  lowest  por- 


tion of  the  a^wending  gyri,  we  find  the  platysma  repn-sente*!  with 
the  lower  /aiv  muiscles,  and  then,  above  and  on  both  sidei^  of  the  fissure 
of    Ki>lun<)(i,  the   ttjtper  ftuv  movements.     In  front  of  the  ascending 


frontal  gyre,  o^-upying  the  rearmi>st  |M>rlion  of  the  second  frontal  con- 
vulntion,  is  an  an-a  that  is  associated  with  coiijtiint  movements  of  die 
hi'id  and  ei/eii  to  the  opposite  side.      Aeconliiig  to  Mott,  stiimilation  of 
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the  lower  jwrtion  of  this  area  in  monkeys  causes  the  head  and  eyes  to 
turn  to  the  opj)osite  side  and  upward.  Stimulation  of  the  middle 
portion  causes  the  head  and  eyes  to  turn  in  the  horizontal  plane 
to  the  opjK)site  side,  and  stimulation  of  the  upper  third  of  this  field 
directs  the  eyes  and  head  to  the  opposite  side  and  downward.  It  is 
probable  that  similar  differentiation  exists  in  the  head-and-eyes  territory 
in  man.  Roux,  von  Beehterew,  and  others  assert  that  there  is  a  some- 
what similar  center  near  the  anterior  margin  of  the  occipital  lobe,  not 
distant  from  the  visual  speech  memory  depots,  that  also  controls  the 
pupillary  and  ciliary  movements  in  accommodation  (see  p.  105). 

Above  the  face  area  we  find  the  uppo*  extremity  represented.  This 
area  occupies  the  middle  |K)rtion  of  both  ascending  gyri  and  is  bounded 
in  front  by  the  centers  for  the  head  and  eyes.  From  below  upward  we 
note  that  the  movements  corres|K)nd  in  location  to  those  of  the  opposite 
member  as  if  it  luul  l>een  reaclunl  over  the  vertex  and  api)lied  in  fore- 
shortened miniature  to  the  (x)rtex.  Thus,  in  order  from  below  and  be- 
hind, upward  and  forward,  we  find  successively  represented  the  motions 
of  the  (lu/U^,  thumb  to  the  r«ir,  tvrid,  elboit\  and  shoMer, 

Lying  alnn'o  the  upjKT  extremity  centers  are  those  for  the  lower 
extremity.  They  occupy  the  caudad  portion  of  the  first  frontal  gyre  to 
a  slight  extent,  and  the  upper  ends  of  l>oth  ascending  convolutions  at  the 
vertical  margin  of  the  half-brain,  over  which  they  lap  onto  its  meclian 
surface  as  low  as  the  callosomarginal  fissure.  The  thiffli  movements  are 
anterior,  followed  in  order,  just  as  in  the  extremity  itself,  by  thos(»  for 
the  kg y  foot,  and  toenj  with  the  greai,  toe  last  of  all  and  to  the  rear. 

Above  the  centers  for  the  liead  and  eyes, 
and  in  front  of  those  for  the  lower  extremity, 
are  represented  the  tminkai  moveinentH.  This 
an»a  is  relatively  small,  a^  these  movements  are 
simple  and  coarse  in  comparison,  for  instance*, 
with  those  of  the  face  and  fingers.  It  occupies 
the  posterior  portion  of  the  first  frontal  con- 
volution, and  laps  over  onto  the  median  surface 
of  the  hemisphere.  It  is  bounded  caudad  by 
the  thigh  area. 

If  we  take  the  Rolandic  area,  from  the  su- 
perior margin  of  the  half-brain  to  the  Sylvian 
fissure,  and  divide  it  into  fifths  by  horizontal 
parallel  lines,  the  face  occupies  the  low(»st  two- 
fifths,  the  upper  extremity  the  next  two-fifths, 
and  the  lower  extremity  the  highest  and  re- 
maining fifth. 

Near  the  center  for  the  platysina,  which 
retracts  the  angles  of  the  mouth,  and  in  front 
of  it,  we  find,  in  the  lowermost  portion  of  the 
ascending  frontal  g^'re,  the  movements  of  vmsticaflori,  and  those  for  the 
lif/s,  the  phanpix,  and  the  larynx.  In  front  of  this,  in  the  third  or  lowest 
frontal  convolution,  or  Broca's  convoluti(m,  are  locattMl  the  memories  of 
motor  sprcr/t.  These  are  confined  to  the  left  hemisphere  in  right-handed 
persons,  and  usually  to  the  right  half-brain  in  the  left-handed. 


Fig.  70.— Rrlations  of  bo<ly  to 
cortioa]  areas. 
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Sensory  Cortical  Localization. — The  impossibility  of  accurately 

detenuining  sensory  disturbances  in  animals  is  one  of  the  major  reasons 
for  the  confusion  that  exists  regarding  the  cortical  representation  of  this 
Amction.     At  present,  however,  no  one  claims  that  the  motor  coitical 
area  Ls  entirely  devoid  of  participation  in  the  receipt  of  afferent  impulses. 
Mills  reaffirms  his  belief  that  the  limbic  lobe  and  quadrate  lobule  are 
essentially  sensory,  and  Dana  admits  that  they  may  be  so,  but  that  the 
motor  area  is  also  sensory,  or,  rather,  sensorimotor.     The  essential  unity 
of  motion  and  sensation  has  been  already  insisted  upon  in  the  general 
considenition  of  this  subject,  and  the  sensorj-  mechanism  in  the  super- 
ficial cortical  layers  has  been  pointed  out.     The  probability  of  complete 
bilateral  representation  of  sensation  as  a  usual  condition  and  the  equality 
of  the  hemispheres  in  this  relation  have  been  adverted  to.  It  would  seem 
supposable  that  the  sensorimotor  zone  may  be  an  intermediate  or  memory 
depot  for  sensation,  as  it  is  for  motion,  and  that  there  are  higher  psychi- 
cal levels,  which  may  be  in  the  limbic  lobe,  as  we  have  higher  visual 
centers  in  the  parietal  lobe.     At  least  we  have  tl^e  valuable  clinical  fact 
that  in  patients  with  brain  injury  the  presence  of  stereoagnosis  points 
to  a   lesion  c^f  the  quadrate  lobule  above  tlie  area  for  visual  speech. 
We  should  keep  i|i  mind  that  what  is  recognized  as  a  sensation  is  the 
appreciation  of  arrested  motion.     We  may  thus  conceive  auditory  sen- 
sation  as  the  recognition,  through  the  mechanism  of  the  ear,  of  the 
arrest   of  sound-waves ;    visual   sensations,   as   the   recognition  of  the 
impact  or  contact  with  the  retina  of  luminous  waves,  or  light  vibrations. 
The  special  senses  of  smell  and  taste  are  clearly  dependent  uj)on  the 
contact  of  odorous  quantiti(\s  and  sapid  particles.      It  is  always  contact, 
always  arrested  motion,  always  touch.     Reganling  the  location   in  tlie 
cortex  of  f/eneral  sensation  and  its  innne<liate  modifications,  the  tactile, 
muscular,  pain,  and  temperature  senses,  we  arc  still  in  the  mazes  of 
speculation.     The  cortical  relations  of  certain  of  the  so-called  special 
senses  are  more  definite. 

Vision. — ^The  optic  radiations  arising  from  the  outer  geniculate  body 
and  in  the  neighborhood  of  the  quadrigemina  stream  backward  into  the 
occipital  lol>e  and  reach  the  cortex  at  its  a|3ex.  It  may  now  be  accepted 
that  half-vision  is  represented  at  this  location, — namely,  that  the  corre- 
sponding half  of  each  retina  is  subserved  by  the  occipitjd  cortex  of  the 
same  side.  The  investigations  of  Henschen  and  others  indicate  that  the 
miKuila  is  represented  in  each  occipital  cortex  in  more  or  less  complete 
degree.  It  thus  results  that  ablation  or  destruction  of  one  occipital  lobe 
produces  double  homonymous  hemianopsia.  In  this  I'ondition  the  macula 
is  regularly  spared,  as  it  is  sufficiently  supplied  by  the  opposite  lobe.  It 
is  likely  that  the  half-retina  may  be  further  divided  into  irregular  and 
var>'ing  upjx^r  and  lowt*r  quadrants,  with  localized  cortical  representation. 
It  is  indicated  by  some  clinical  cases  that  the  fibers  in  the  optic  radiation 
which  ser\'e  the  upi>er  quadrants  are  above  those  for  the  lower,  and  that 
the  macular  fibers  are  placed  between  them.  Altogether  they  make  a 
bundle  al)out  a  centimeter  thick,  passing  horizontally  backward  at  the 
level  of  the  second  temporosphenoidal  gyre.  They  finally  reach  the 
apical  occipital  cortex,  and  seem  to  have  their  maximum  tieM  in  the 
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neighborhood  of  the  calcarine  fissure  on  the  mesial  surface  of  the  lobe, 
over  all  of  which  half-vision  is  represented  to  some  extent. 

Higher  visual  coordinating  and  combining  centers  no  doubt  exist, 
and  probably  are  in  the  angular  gyre  of  the  parietal  lobe,  where  Ferrier 
first  placed  vision  and  where  he  still  believes  the  macular  representation 
is  localized.  This  seems  to  be  the  seat  of  visual  memories.  Memories 
for  printed  speech  are  probably  located  here  in  particular  and  on  the 
left  side  alone.  Destniction  of  the  left  angular  gyre,  therefore,  j)roduces 
word-blindnefttt  and  destniction  of  both  angular  gyri  produces  mind' 
blindness,  all  objects  failing  recognition. 

Hearing  is  subserved  by  the  first  and  second  temporal  convolutions, 
which  are  in  relation  with  both  ears.  It,  therefore,  requires  bilateral 
destruction  of  the  gyri  to  produce  complete  cerebral  dedfness.  Memories 
of  spoken  words  are  apparently  stored  in  the  posterior  two-thirds  of 
the  first  and  second  temporal  gyri  on  tlie  left  side.  When  this  area  is 
destroyed,  the  right-handed  patient  becomes  word  deaf. 

Smell  and  taste  are  presumably  located  in  the  cortex  of  the  median 
surface  of  the  temporal  lobe,  smell  in  the  uncinate  convolution,  and  taste 
below  it  in  the  fourth  temj)oral,  Broca,  and  after  him  Zuckerkandl, 
located  smell  throughout  the  limbic  lobe,  but  Ferrier  and  later  investi- 
gators are  disposed  to  confine  it  to  the  uncinate  gyre  and  the  hippocampal 
region.  The  reeonled  cases  bearing  uj>on  the  locations  of  smell  and  taste 
are  extremely  few  and  not  convincing.  The  region  is  not  often  affected 
by  limited  lesions.  A  few  hemiplegias  lose  smell  in  the  nostril  opposite 
a  lesion  which  involv(;s  the  temporal  lol)e.  Lesions  of  the  tip  of  the 
temporal  lobe  have  also  been  found  in  epileptics  who  had  a  gustatory 
aura  or  one  of  smell.  Insane  hallucinations  of  smell  have  been  related 
to  disease  in  this  portion  of  the  brain. 

Cortex  of  Unknown  Function. — Examination  of  the  diagrams 
will  at  once  indicate  that  the  cortex  of  unknown  function  is  nmch  greater 
on  the  right  than  on  the  left  side,  owing  to  the  fact  that  speech  finds  its 
representation  almost  solely  in  the  left  brain.  In  the  prefrontal  area, 
anterior  to  the  so-called  motor  zone,  it  is  customary  to  locate  the  higher 
psychical  functions.  AVhile  it  is  true  that  this  region  may  be  largely  de- 
stroyed by  injury  or  disease  without  producing  localizing  symptoms, 
there  is  a  rapidly  growing  number  of  eases  indicating  that  mental  and 
moral  obliijuities  are  usually  the  sequence  of  such  lesions.  Ablation  of 
the  prefrontal  region  in  dogs  and  monkeys  induces  a  change  of  charac- 
ter, of  disposition,  of  behavior,  that  is  clearly  recognizable.  In  men 
with  prefrontal  brain  injury,  mental  sluggishness,  want  of  attention, 
diminished  memory,  loss  of  energy  and  of  self-control,  are  noted  with 
more  than  coincidental  fre(iuency.  The  upper  and  j)osterior  parietal 
regions,  a  i)ortion  of  the  temj)oral  cortex,  and  the  island  of  lleil  are 
still  unaccounted  for.  These  are  known  as  regions  of  laicnt  legions — 
of  lesions  which  do  not  necessarily  pnxluce  symptoms. 

Craniocerebral  Topography. — It  is  very  necessary  in  many  cases 
of  brain  disease  to  locate  the  underlying  cortex,  either  for  the  purpose 
of  operation  or  to  determine  the  relation  of  scalp  wounds,  depressed 
fractures,  and  other  traumata,  to  the  cortex.  No  brain  presents  sym- 
metrical  hemispheres,  consequently  we  can   not   expect  a  close  resem- 
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bianco  between  the  brains  of  different  individuals.  There  are  also 
variations  for  sex,  age,  and  body-weight.  Verj'  often  there  are  super- 
numerarv  or  nnusnal  convolutions  on  one  or  both  sides.  A  number  of 
methods  have  been  devised  by  Reid,  Horsley,  Hare,  and  others,  to  map 
out  on  the  scalp  the  underlying  corticiil  areas.  They  all  have  valuable 
features  ;  but  if  you  apply  a  number  of  them  to  the  same  head,  so  im- 
p>rtant  a  landmark  as  the  Sylvian  fisstfre  will  be  variously  defined. 
Absolnte  exactness,  for  the  reasons  already  indicated,  is  not  within  the 
ninffe  of  possibility.  With  the  formulas  name<l,  the  difficulty  lies  largely 
in  selecting  rather  indefinite  anatomical  points,  like  the  parietal  boss  or 
the  temporal  ridge,  and  making  measurements  in  inches  or  other  units 
fi\>m  these  [)oints  on  ill-<lefined  lines  or  angles.  A  simpler  and  proba- 
bly more  accurate  plan  is  advocated  by  Drs.  Anderson  and  Makins,  of 
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Fig.  71. — Craniocerebral  guidine  Hoes  traced  upon  a  cast  of  Professor  Cunniu|{bam'8  (from  a  photo- 
|CT»phl.  GP,  Glabellar  point,  glabella  opposite  superior  boiler  of  orbit;  IP,  inial  point,  at  external 
occipital  protuberance;  MSP,  ni id-sagittal  point,  midway  between  GP  and  IP;  Ang.P,  angular  point, 
external  angular  proce)»»  opposite  upper  border  of  orbit ;  Sq.P,  squam«isal  point,  intersection  of  oblique 
and  frontal  lines  at  junction  of  middle  and  lower  thirds  of  latter;  PP,  parietal  point,  termination  of 
ohlique  line,  equidistant  with  FS*  from  squamosal  point;  Aur.P,  prc-auricular  point,  depression  in 
front  of  tragus,  at  the  level  of  upper  border  of  external  auditory  meatus;  FS*,  "commencement"  of 
iamre  of  Sylvius,  five-twelfths  or  distonce  from  Ang.P  lo  Sjj.Pj  FS*,  bifurcation  of  tissureof  Sylvius, 
»e^«>-twelflb«  of  distance  from  Ang.P  to  Sq.P;  FS».  termination  of  fissure  of  Sylvius,  J^  of  an  inch 
aK>ve  PP,  in  a  direction  parallel  to  frontal  line:  FR*,  upper  extremity  of  fissure  of  Rolando  carried  to 
<«aeiital  line  in  direction  of  fissure,  ^ of  an  inch  behind  raid-«agittal  point;  FR*,  lower  extremity  of 
is«are  of  Rolando  carried  to  oblique  line  in  direction  of  fissure,  ^of  an  inch  in  front  of  s<iuamosal 
poiftt :  PO.  external  rarieto-occipital  fissure  carried  to  sagittal  line  in  direction  of  fissure,  seven-twelfths 
of  distance  from  MSP  to  IP. 


I^>ndon,  based  u|)on  a  series  of  forty  observations  upon  adult  male  and 
female  heads  and  the  heads  of  children.  The  system  (lej)ends  upon 
averages  and  pn)portions,  m.ikin^  it  of  wider  api)lieation  than  the 
others.      It  has  served  the  writer  well  in  manv  cases. 

First  a  line,  the  sfiffittal  line,  is  drawn  in  the  median  plane  from  the 
glabellar  point  to  the  external  occipital  protuberance.  The  (jlahellar 
ftoint  is  determined  by  drawing  a  horizontal  line  at  the  level  of  the 
upper  border  of  the  orbital  openings,  and  marking  its  interswtion  with 
the  median  plane.  It  corresponds  very  nearly  to  the  union  between 
the  nasal  and  frontal  bones.  At  exactly  one-half  the  length  of  this  line 
is  marked  a  vertkal  point.  Seven-twelfths  of  the  distance  from  the 
vertical  point  to  the  external  occipital   j)rotubenuice,  which  can  always 
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be  readily  lueated,  is  a  point  CDrrespimding  to  the  pjirieto-oceipital 
fissure,  marking  the  limits  of  the  parietal  and  occipital  lobes.  From 
the  depressions  immediately  in  front  of  the  tragus  of  each  ear,  at  the 
level  of  the  upper  margin  of  the  external  auditory  meatus,  lines  called 
Jronial  lines  are  drawn  to  the  vertical  point  already  mentioned.  At  the 
junction  of  the  middle  and  lower  thirds  of  the  frontal  line  lies  the  fis- 
sure of  Sylvius,  and  this  poinf,  corresponding  fairly  well  to  the  squamous 
suture  of  the  temporal  bone,  is  called  the  squamosal  poitd.  From  the 
squamosal  point  a  line,  the  oblique  line^  is  drawn  downward  and  forward 
to  the  external  angular  process  of  the  frontal  bone,  at  the  upper  orbital 
border  level,  as  in  fixing  the  glabellar  point  Divide  this  line  into 
twelfths.  Five-twelfths  of  the  distance  from  the  angular  point  to  the 
squamosal  point  begins  the  fissure  of  Sylvius ;  at  seven-twelfths  it  bifur- 
cates and  extends  by  its  horizontal  line  backward  under  the  oblique  line, 
and  in  its  continuation  to  a  distance  posterior  to  the  squamosal  point  equal 
to  the  distance  of  the  point  of  bifurcation  anterior  to  this  intersection 
of  oblique  and  frontal  lines.  At  the  termination  of  the  oblique  line 
the  Sylvian  fissure  turns  upward  about  |  of  an  inch  parallel  to  the 
frontid  line,  to  terminate  approximately  under  the  parietal  boss.  To 
mark  the  fissure  of  Rolando,  draw  a  line  ftrom  the  sagittal  line  |  of 
an  inch  posterior  to  the  vertical  point  downward  and  for^*ard,  at  an 
angle  of  alxjut  sixty-seven  degrees,  to  terminate  f  of  an  inch  anterior 
to  the  squamosal  point  on  the  oblique  line.  The  fissun*  of  Rolando 
lies  under  this  line,  but  terminates,  as  a  rule,  |  of  an  inch  above  the 
Sylvian,  though  very  rarely  o{)ening  into  it. 

Having  thus  fixed  these  two  important  and  tolerably  unifomi  fis- 
sures, the  marking  off  of  the  principal  convolutions  is  simple.  Owing 
to  the  fact  that  there  is  no  al>solute  rt»lation  l^etween  the  cranium 
and  the  convolutions,  it  is  necessar}%  when  they  are  ex|X)sed,  to  verity 
them,  if  they  are  motor  in  character,  by  the  application  of  the  faradic 
current.  This  is  done  by  means  of  an  elei*trode  bearing  two  probe- 
pointed  terminals  and  may  be  accomplished  through  tlie  unopened  dura. 


CHAPTER  II. 

SPEECH  AND  THE  CX5RTEX— APHASIA. 

General  Conditions. — ^A  word  has  four  princii>al  cortical  qualities  : 
it  can  Ix;  heard  and  seen,  and  it  can  be  spoken  and  written.  The  first 
two  are  afferent  qualities  of  perception.  The  sei'ond  two  are  efferent 
qualities  of  expression.  We,  therefore,  have  four  groups  of  word  mem- 
ories :  (1)  Tli*>se  of  sound,  or  auditory  word  memories  ;  (2)  tliost*  of  sight, 
or  rmial  word  memoriea ;  (3)  those  of  the  motions  ntKJessary  to  express 
wonls  in  sp(»och,  vfH'al  motor  word  nwmorir.^,  and  (4)  probably  those  of 
the  motions  requinKl  to  express  them  by  written  symbols,  (graphic  motor 
xrord  memories.      For  these  four  memory  grou|xs  we  have  four  cortical 
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ntemon.-  depots,  as  iiidicAted  in  Fig.  72.  These  memon' word-centers  are 
bn>ii(rhi  into  mutual  relatioiiit  by  systems  of  connctitiiig  tibei^  und  into 
relation  witli  llieir  (MrresjwHdiug  receptive  and  emissive  periplieral  oi^ns 
by  afferent  and  efferent  tracts.  We  may  indicate  tliese  connections  by  a 
diagmni  (Fig.  73).  Tlius,  take  tbe  word  apple;  when  it  is  spoken  we 
hear  it  in  tbe  tem]¥>ra!  lobe,  and  when  written  we  si'c  it  in  the  miliar 
fiyre  of  tbe  isirietal  lobe.     We  call  up  tlie  memoiy-  of  nuiscular  move- 


would  utter  it  vocally,  and 
;ind-ceiiter  when  we  wouhl 


nients  in  the-  third  left  fninlal  ft>'rewhen 
tlHHe  |>n>bnbly  in  the  neigh borliood  of  th 
express  it  by  writing. 

As  one  or  another  <if  these  siR-ech-i-euters  is  diseased  we  have  cor- 
re>|M>n<ling    varieties   of  corticad    spee«'h 

<iefert.   or  a/ifiwiii.      They  are:   (1)  An-  /j  c 

r    word-den fufss;    (2) 

wonl-bliiidiiess;    (.■}) 

npltemia ;    and    (4) 

ia,  or  iigrii|>hiu.    Bis- 

■   einnieeting  fibers    al 


ditory     aphasiii, 

visual    H  pints!  a,    < 

motor     a|>lia.sia, 

graphic  motor  .-ipli:i 

tiiri)an«?    of    the 

disturbs  siK-eeh,  giving  rise  to  u  nunilK' 

of     ••ei-oiitUiiii     or     miiHeftint/     •if/hwiiiK. 
Ag.iin,  more  than  one  center  may  l>e  sim- 
ultaneously   aff^-cti-d,    causing    combUutl 
afihtutiait.     The   four   priniaiy  word-cen- 
ters are,   to  a   varjing  degree,  mutually  ^ 
<lei»endent,     Wiinl-lilindness  is  ofh-n  at-  "ix^wh.   ,*•  ^  .''■.|"^|^'"?||^'";'i  j"^)];! 
Ientle<l   by  agra|>hin,  as  the  mind   is  iin-   |.r«Hiiiig  Apire  (mn.-r  (V!iii.-i. 
able  to  n-call  the  visual  image  of  the  word, 

which  is  to  l>c  eopied,  as  it  were,  through  the  iKtinn  of  the  grapiiic 
.-enter.  Again,  if  there  is  wonl-deafiiess,  the  iKitieiit  eaii  not  write  to 
dietatiitn,  though  he  may  c()py  j»erfeetly. 

Imliviiluals  vary  gresitlv  in  the  local  i<ii>r<t;/e  of  their  word  nu'inories, 
.A.* first  cmphiisiztd  by  Chaitiit,  one  may  have  his  words  pritieipally  stimsl 
in  the  aiulitory  area  (au<litif),  another  in  the  motor  uivu  (luoteur),  and 
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a  third  in  the  visual  area.  If  we  learn  a  new  language  by  ear  its  mem- 
ories are  mainly  auditory,  and  if  by  the  book,  they  are  visual.  It  is 
only  when  we  have  acquired  oral  proficiency  that  our  motor  memories 
are  fully  establisheil  and  may  finally,  })erhaps,  predominate.  Probably 
only  those  who  constantly  express  themselves  in  writing  for  many  years 
so  fully  establish  the  graphic  motor  memories  that  they  become  relatively 
independent  of  the  other  word-centers.  It  follows  that  children  always 
have  auditory  word  memories  first  developed,  tlie  motor  or  verbal  ex- 
pression following.  The  visual  and  graphic  memories  then  in  turn  are 
acquired.  From  these  considerations  we  can  understand  how  it  is  that 
apparently  identical  lesions  may  produce  results  diflfering  in  degree  in 
different  cases. 

The  ssUihiliiy  of  word  memories  depends  upon  the  intensity  with 
which  they  are  imprinted  upon  the  convolutions,  either  by  some  special 
emphasis  or  by  frequent  use  and  repetition.  Thus,  words  as  well  as 
incidents  that  come  with  the  shock,  for  instance,  of  fright,  are  always 
readily  recalled.  Every  one  knows  the  value  of  repetition  in  fixing  a 
point  in  the  student's  mind.  Nouns,  being  least  frdjuently  used,  are  the 
most  easily  displaced,  and  proper  nouns  suffer  the  earliest  of  all.  Verbs, 
adjectives,  adverbs,  and  prepositions  follow  in  a  methodical  order,  gov- 
erned by  the  rule  of  depth  of  imprint  due  to  repetition  in  daily  use. 
This  necessarily  varies  with  the  individual.  An  oft-repeated  oath,  yes, 
and  no  are  the  most  persistent  of  all. 

It  sometimes  happens  that  the  word  or  phrase  on  the  patient's  lips,  at 
the  moment  of  the  stroke  prmlucing  the  aphasia,  remains  his  only  vocal 
expression.  This  he  repeats  at  ever}'  attempt  to  sj)eak,  being,  as  it  were, 
saturated  or  intoxicated  with  it.  It  has  been  suggested  that  its  imprint 
under  the  circumstances  of  the  stroke  has  made*  it  indelible.  In  m  riting, 
the  same  thing  is  often  indicated  by  the  repetition  of  letters  or  words. 
The  name  is  usually  signed  promptly,  if  the  patient  has  been  accnistomed 
to  the  act,  which  has  in  time  become  automatic.  Sometimes  only  the 
first  few  letters  of  a  word  are  ac(»()mplished,  and  then  repeated  again  and 
again,  or  words  are  repeated.  The  tendency  to  echolalhi  is  also  very 
noticeable,  the  patient  repeating  some  word  or  expression  he  has  himself 
uttered  or  just  heard  others  employ. 

In  many  cases  of  aphasia  the  patient  miscalls  objects  or  uses  wrong 
words,  especially  names  and  personal  pronouns.  This  is  denoniinated 
parapfuisia,  and  is  most  marked  in  lesions  of  the  auditor}'  word  memory 
depot.  In  this  case  the  patient  does  not  make  persistent  attinnpts  to  cor- 
rect himself,  as  he  is  unable  to  recognize  his  own  mistakes.  When  the 
auditory  centers  are  not  primarily  involved  ])araphjisia  is  recognized  by 
the  patient,  who  constantly  manifests  his  annoyance  at  being  unable  to 
utter  the  proper  word. 

The  ment(tl  capaciiy  of  aphasies  varies  greatly,  and  must  be  carefully 
estimated  in  a  given  case.  As  a  rule,  it  is  somewhat  moditied,  as  is 
clearly  indicated  by  the  changed  temperament  and  disposition  praetiejilly 
always  present,  even  in  the  slightest  cases.  The  organic  misehiel'  pro- 
ducing the  cortical  lesion  may  induce  complete  dementia,  and  in  any 
event  the  mind  works  somewhat  clumsily.      According  to  Bastian   and 
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Others  the  sensory  forms  of  aphasia,  those  due  to  auditory  and  visual 
disturbance,  are  more  likely  to  present  mental  deterioration  and  to 
develop  insanity  than  the  motor  varieties.  In  such  cases  hallucinations 
o(  sight  and  hearing,  due  to  irritation  of  the  cortex,  are  not  infrequent. 
Bo:?ides  the  loss  of  visual  word  memories,  the  patient  is  unlikely  to 
recall  figures,  algebraic  or  other  conventional  signs,  and  musical  notation. 
Minri^lindiiejis,  in  which  all  objects  are  unrecognized,  their  visual  mem- 
ories being  destroyed,  is  due,  it  will  be  recalled,  to  a  bilateral  lesion. 
In  some  cases  of  auditory  aphasia  the  patient  has  shown  a  loss  of  musical 
appreciation,  a  condition  termed  amusmy  and,  as  far  as  music  is  an 
ait]uir(Hl  educated  faculty,  it  is  presumably  associatt^d  Nvith  the  left  tem- 
|¥>ral  lobe.  Most  motor  aphasics  whistle  or  hum  tunes  with  more  or  less 
pn*cision,  and  cases  are  of  record  where  motor  speech  was  lost,  but  the 
patient  could  sing  the  words  of  a  song  correctly.  One  case  recently  seen 
replicxi  '*  God  damn ''  to  ever}'  question,  but  got  out  most  of  the  words 
of  "  Annie  Rooney  *'  with  distinctness  when  he  attempted  to  sing. 

Secondare'  means  of  expression,  such  as  pantomime,  facial  expression, 
and  gestures,  are  usually  retained,  but  in  rare  cases  the  jmtient  neither 
Ci>rr<H*tly  produces  nor  understands  them.  This  may  go  to  the  extent 
of  ntxlding  the  head  when  negation  is  intended.  The  loss  of  gesture  and 
niiinicr\-  is  called  amimia  ;  the  misuse  of  these  in  paramimia.  Emotional 
facial  expression  is  generally  retained,  so  that  when  the  mind  is  not 
tiK>  much  impaired  the  feelings  of  the  patient  are  vividly  }K)rtrayed  in 
his  countenance.  There  is  some  reason  to  locate  these  expressional 
centers  in  the  basal  ganglia,  especially  in  the  oj)tic  thalamus. 

The  motor  cortex  subserving  speech  is  all  within  the  domain  of 
the  mi<ldle  cerebral  artery,  and  aphasia  is  most  fre(juently  due  to 
diseases  of  the  branches  or  the  trunk  of  this  vessel.  Trauma,  nien- 
ingitic  fiisease,  and  new  growths  may  also  cause  it.  The  most  common 
Mmple  variety  of  aphasia  is  the  motor  form,  next  the  auditory,  and 
then  the  visual.  Distinct  aises  of  graj>hic  motor  aphasia  are  extremely 
ran*,  but  a  convincing  instance  has  lieen  recoixled.  A  comhinaticm 
of  motor  apha*<ia  with  the  auditory  and  visual  varieties  is  that  ordi- 
narily encounten»d.  In  this  connection  the  various  memory  areas  may* 
1h?  ailected  in  different  degree.  No  two  cases  in  any  one  man's  ex- 
pt»rience  are  exactly  alike.  Variations  due  U)  improvement  or  failure 
in  the  various  sj>eech  qualities  in  any  given  ease  furnish  constant 
study.  It  is  im]>ortant  to  know  the  initial  conditions,  when  usually 
the  picture  is  complete,  in  order  to  estimate  the  extent  of  the  lesion. 
After  a  few  weeks  or  months,  through  education  of  the  op|M)site  cortex 
and  partial  locjil  recovery,  the  clinical  picture  may  he  entirely  altered 
an<l  fjuite  <leceptive. 

Before  taking  up  the  various  forms  of  a])hasia  the  reader  is  referred 
to  tlie  metluxls  of  examination  in  such  cases  described  in  Part  I,  page 
2i\.  It  niav  be  well  to  call  attention  to  the  fact  that  the  blind  read 
tyjH^  with  their  fingers,  and  that  the  deaf,  by  lip  reading,  cultivate 
spe<*ial  verl)al  memories,  which  must  be  sjK'cially  localized  in  the  cortex. 
We  must  also  bear  in  mind  that  the  wonl  and  the  object  arc^  not  the 
same,  l)Ut  that  one  is  the  symbol,  sign,  or  name  of  the  other.     The  word- 
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percept  is,  therefore,  distinct  from  the  object-percept,  which  is  a  })art  of 
the  higher  intelligence.  It  follows  that  the  aphasic  can  mentally  recall 
the  object,  as  a  chair,  though  he  can  not  name  it.  The  object-percept 
may  also  be  called  up  by  various  routes  besides  those  of  hearing  and  see- 
ing. By  smell,  or  touch,  or  taste  alone  we  can  recognize  familiar  quan- 
tities that  have  corresponding  qualities,  and  at  once  the  word  or  name 
springs  to  the  lips.  The  object-percept  is,  therefore,  made  up  of  and 
embraces  all  the  attributes  of  the  given  object  with  which  the  individual 
is  definitely  acquainted. 

Auditory  Aphasia. — ^The  lesion  is  in  the  left  tem}X)ral  lobe.  The 
most  striking  condition  is  the  word-deafness.  The  patient  gets  only  a 
partial  suggestion  of  what  is  spoken  to  him,  or  fails  completely.  When 
the  intellect  is  fairly  clear  he  is  likely  to  make  good  guesses  from  the 
circumstances  of  the  interview,  the  examiner's  gestures,  intonation,  ex- 
pression, or  the  motion  of  his  lips.  These  sources  of  suggestion  must 
be  guarded  in  making  tests.  Usually,  the  visual  speech-center,  from  its 
near  location,  suffers  with  the  auditory,  so  that  alexia  is  added,  but  if  it 
escapes,  the  patient  may  read  understandingly. 

As  most  people  are  strongly  niidilif,  the  destruction  of  their  auditory 
word  memories  notably  impairs  the  emission  of  vocalized  words.  This 
manifests  itself  in  paraphasia,  and  the  speech  may  be  reduceil  to  a  jargon 
or  gibberish,  which  the  patient  expresses  in  a  well-mcKlulated  way,  and 
with  an  intelligent  apj)earance.  He  does  not  recognize  his  own  mistakes 
because  of  the  word-deafness.  He  is  likely  to  coin  words  and  to  rej)eat 
syllable  sounds.  Fretjuently  he  starts  a  word  properly  and  then  muti- 
lates it.  In  trj'ing  to  describe  his  feelings,  such  a  jmtient  said,  with 
gestures  to  his  head  and  alKlomen,  ^^  I  have  a  sulitar  pretty  well  dear 
swell  manoeuver,  and  there  are  fullis  things  that  hang  solidar.  There  is 
a  clean,  fleshurable,  pleasurable,  fair,  unsurizable,  and  any  surizable  way 
for  a  good  deal  insurations  that  is  rotality  all  the  time."  He  was 
annoved  that  others  could  not  understand  him,  and  that  he  could  not 
fully  understand  others.  Very  rarely  would  he  attempt  to  correct  a 
wonl.  The  writing  of  such  a  |>atient  shows  the  same  thing  as  his  vocal 
utterances,  both  indicating  the  loss  of  the  auditory  speech  memories  uj)on 
which  the  majority  of  mankind  are  mainly  depeiulent.  He,  therefore, 
uses  wrong  words,  repeat*^  words  or  letters,  or  his  att(»mpts  lose  all 
semblance  to  written  speech.  The  ability  to  repeat  words  from  dicta- 
tion, or  to  echo  sounds,  may  be  destroyed,  and  is  always  greatly  im- 
paired. Copying  written  or  printed  characters  is  not  affected.  Anuisia 
may  be  present. 

Motor  Aphasia,  or  Aphemia. — The  lesion  is  in  the  foot  of  the 
third  lefl  frontal  convolution,  but  usually  extends  to  the  foot  of  the  as- 
cending fnmtal,  giving  rise  at  the  same  time  to  motor  difficulties  in  the 
lips  and  tongue.  The  characteristic  condition  in  marked  cases  at  first 
is  the  inability  to  produce  articulate  speech.  Remnants  like  yes  and  no, 
or  expletives,  or  an  occasional  habitual  word  may  he  retained,  repre- 
sented, as  it  is  sup[)osed,  through  the  overflow  into  the  right  half-hraiii 
which  occurs  in  the  process  of  corticjd  education.  As  the  right  side  i^ 
further  educated,  or  if  jwirtial  recovery  in  the  left  side  ensues,  the  vo- 
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cabulary  increases.  In  the  young  the  education  of  the  right  convolutions 
goes  on  with  considerable  rapidity  if  the  mental  impairment  is  slight. 
In  recovering  and  in  partial  cases  attempts  at  articulate  vocal  expression 
partially  fiiil,  from  the  loss  of  the  memory  of  verbal  motor  combinations. 
In  severe  cases  the  condition  is  absolute.  Motor  aphasics  sometimes  mis- 
use nouns  (paraphasia),  and  they  at  once  recognize  their  errors.  They 
frequently  paraphrase  to  get  around  their  naming  defect,  as,  for  in- 
stance, "  Give  rae  some  of  that  stuff  for  the  bread,"  meaning  butter. 
Wyllie  also  calls  attention  to  the  infantile  characters  of  the  speech  in  im- 
proving motor  aphasia,  such  as  lisping,  lalling,  and  the  cutting  off  of 
terminals  and  initial  syllables.  They  can  not  repeat  dictation  any  better 
than  they  can  speak  spontaneously.  As  a  rule,  agraphia  is  present  and 
proportionate  to  the  motor  aphasia.  For  this  a  number  of  reasons  are 
assigned.      Usually  there  is  right  hemiplegia  and  the  right  hand  is 


Fie:.  74. — Handwriting  in  a  case  of  motor  aphasia.    Patient's  attempt  to  write  his  own  name — Geo.  W. 

Whitdiall:    A^  sfiODtaneousIy ;   J9,  after  dictation. 

powerless.  When  the  hand  is  not  disabled  the  agraphia  persists  none 
the  le:ss.  It  will  be  recalled  that  the  graphic  motor  word  memories  are 
last  acquired,  the  least  deeply  imprinted,  and  probably  very  easily  disar- 
ranged. They  are,  no  doubt,  closely  associated  with  the  motor  vocal 
memories,  not  only  by  nearness  of  location,  but  in  function.  As  one 
leams  to  write,  and  even  after  much  usage  of  the  pen,  he  unconsciously 
inwardly  pronounces  first  the  letters  singly  and  later  the  syllable 
sounds  as  he  executes  the  written  characters.  A  few  rare  ca.«ies  of  motor 
aphasia  have  retained  fairly  good  use  of  written  speech.  These  have  pre- 
sented subcorticjil  lesions  in  some  instances  and  cortical  lesions  in  others. 
It  may  be  that  the  individuals  possessing  deeply  imprinted  auditory,  vis- 
ual, and  graphic-motor  word  memories  would  be  less  affecte<l  than  the 
usual  auditif-moteur  class.  In  attempts  at  writing,  motor  aphasics  fre- 
quently repeat  a  word  or  letter,  or  write  only  the  few  words  of  which  they 
are  vocally  capable.    Their  names  are  usually  signed  with  readiness  if  they 
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can  guide  the  hand.  The  motor  aphakic  who  is  able  to  uae  his  right 
hand  can  copy  rewlily  and  accurately,  tliough  he  usually  is  unahle  to  rc^. 
Even  with  the  left  hand  they  can  copy  as  well  as  another.  From  dicta- 
tion their  efforts  are  nu  better  than  in  sjiontaneaus  attempts.  The  motor 
aphasic  understands  all  he  liears  and  obeys  commands.  Tbere  is  no 
word-deafness. 

Beading  is  notably  im{>aired  and  in  the  same  degree  as  writing.  The 
association  of  visual  speech  with  motor  speech  is  a  close  one.  All  in 
learning  to  read  pronounce  as  they  go  along,  and  even  in  after  life,  when 
one  is  reading  carefully,  the  tongue  will  be  found  slightly  moving  in  the 
mouth  in  the  same  manner  that  the  wonls  would  require  were  they  pro- 
nounced. Yet  many  of  these  iiaticnts  will  intently  scan  the  [wpers  for 
hours  or  apparently  read  and  reread  the  same  books  and  insist  that  thay 
understand  what  they  read.  They  almost  invariably  rec(^ize  their 
own  names  and  in  some  cases  seem  to  get  the  "  drift  "  of  what  they  read. 

Motor  aphasics  showing  a  high  degree  of  verbal  difficulty  arc  the 
ones  in  whom  amimia  and  paramimia  are  usually  observed.  Occasion- 
ally they  can  not  voluntarily  protnide  the  tongue. 


Visual  Aphasia. — A  lesi<m  destmyiiig  the  angular  gyre  on  the  left 
side  pnxluces  the  [>eculiur  defect  uf  visual  aphasia,  or  wonl-blindncss. 
If  this  le.uion  e.xtends  deeply  enough  to  involve  the  ojitic  radiations 
streaming  from  the  basal  ganglia  to  the  (Ktipital  cortex,  lieitiiuiio|)sia  is 
added.  A  lesion  in  the  optic  radiation  within  the  white  mutter  of  tlie 
occipital  lol>e  may  involve  the  connecting  tracts  belween  the  half-vision 
centers  in  the  a\)^x  and  the  higher  visual  centers  in  the  angular  ftyre, 
producing  both  hemianopsia  and  wonl-blindiic.-s-;.  It  tiius  ap|H-ars  lliat 
Avord-blindness  is  due  to  disturbanw  of  the  ;inj;iilar  jrviv  ali'tic,  and  that 
associate<l  hemianopsia  is  present  only  when  the  lesion  implicates  the 
optic  radiation  (.see  Fig.  75). 

The  visual  aphasic  can  see  perfectly  anything  put  before  him,  but 
written  symbols,  figui-es,  and  other  conventional  signs  have  entirely  lost 
their  significance.  That  \\v  sees  them  clearly  is  shciwn  \>\  the  fact  that 
he  can  co]>y  or  draw  them  with  as  much  ]>recision  as  ever.  Sjxmfaneous 
writing,  however,  is  lucking.  Not  being  able  to  call  up  the  visual 
images  of  written  si)cech,  he  is  unable  to  exteriorize  them  thniugh  the 
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motor  writing  apparatus,  excepting  in  the  case  of  some  automatic  com- 
binations, such  as  his  signature.  For  similar  reasons  he  can  not  write 
from  dictation.  The  hemianopsic  cases,  however,  write  spontaneously  and 
from  dictation  with  ordinary  facility,  as  in  these  cases  the  visual  word 
memories  are  not  necessarily  destroyed,  but  only  cut  off  from  the  lower 
half-\4sion  cortex  in  the  occipital  apex.  They  are  unable,  however,  to 
read  what  they  liave  written.  Spoken  language  is  both  underst<x)d  and 
expressed  with  complete  readiness.  When  familiar  objects  are  not  rec- 
ognized, mind-blindness  is  present  and  the  lesion  is  probably  bilateral. 
It  appears  that  ordinary  visual  sensations,  as  sensation  in  geneml,  are 
syniraetrically  represented.  The  educated  faculty  of  visual  word  mem- 
ories is  represented  in  the  left  angular  gyre  alone. 

Graphic-iiiotor  Aphasia. — Regarding  this  variety  of  aphasia  there 
is  much  dispute  and  uncertainty.  Accortling  to  some,  Wernicke  in 
particular,  the  act  of  writing  is  but  the  act  of  tracing  the  visual  word 
memories.  He  j)oints  out  that  this  can  \ye  done  with  the  left  hand,  the 
elbow,  the  foot,  or  even  with  a  pencil  held  between  the  teeth.  Exner 
maintains  that  there  is  a  graphic-motor  center  in  the  foot  of  the  second 
frontal  convolution  adjoining  the  centers  for  the  hand,  but  this  is 
not  sufficiently  verified.  The  case  reported  by  Gordinier,^  however, 
is  ver^'  ctmvincing.  In  this  instance  the  circumscribed  lesion,  a 
small  new  growth,  was  located  in  the  foot  of  the  left  second  frontal 
ci>nvoluti€>n.  The  facility  with  which  the  right  is  used  as  com- 
parts! with  the  left  hand,  or  the  other  portions  of  the  Ixxly,  iiulicates  that 
it  lias  attained  a  pn>ficiency  <juite  its  own,  which  must  be  resident  in 
i»r  near  its  princijial  cortical  representation.  Smie  persons  write  with 
small  finger  movements,  others  with  a  wide,  full  arm-sweep,  the  pen 
being  simply  grasped  with  the  hand,  which  is  largely  guided  from  the 
sh<:Kiider.  An  ambidexter  uses  either  hand.  Their  cortical  writing 
apparatus  must  vary  correspondingly.  In  persons  deprived  of  both 
hands,  who  write  with  the  foot,  quite  another  cortical  area  must  be 
educate<l  for  the  purpose.  It  seems  probable  that  in  every  case  this 
education  would  fall  upon  the  corresponding  sensorimotor  cortex,  which 
develojw  specially  intimate  relations  with  the  area  of  visual  speech. 
Even  this  relation  is  not  absolutely  required,  as  the  blind  accurately 
reproduce  the  letter  forms  they  have  learned  by  the  sense  of  touch. 

It  aeems  unnecessary  to  presume  the  existence  of  a  higher  graphic- 
motor  center.  A  lesion  which  upsets  the  motor  memories  of  writing 
would,  therefore,  probably  paralyze  the  muscle  groups  used  in  the  act, 
an<l  it  would  be  impossible  to  decide  whether  the  difficulty  arose  from 
the  obliteration  of  specialized  motor  memories  or  those  projK'r  to  the 
member.  In  such  cases  the  left  hand  writes  as  readily  as  ever  if  the 
visual  word  memories  are  not  impaired. 

It  will  be  recalled  that  agraphia  is  conmion  in  motor  and  usual  in 
auditory  aphasia.  In  auditory  aphasia  we  more  commonly  have  para- 
graphia, unless  the  lesion  also  involves  the  visual  sj)eecli-cortex.  The 
usual  proportionate  relation  of  agraphia  to  motor  aphasia  early  sug- 
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gvsttxl  to  Bn>ca  and  Trousseau  that  the  motor  speech-center  must 
<H>ntn»l  this  form  of  emissive  expression  as  well  as  that  by  the  oral 
ap|xiratus.     There  is  a  general  inclination  to  return  to  this  view. 

Conduction  Aphasias. — The  aphasias  thus  far  considered  are  due  to 
Itsioiis  of  single  memory  depots.  There  are  others  due  to  lesions  of  the 
conducting  tracts  that  bring  these  depots  into  mutual  and  co()rdinate 
relations.  The  most  important  is  the  one  produced  by  breaking  the 
path  betwiHjn  the  auditory  and  motor  word-centers.  This  is  usually  due 
to  a  lesion  of  or  in  the  neigh lx)rhood  of  the  island  of  Reil.  It  was 
first  described  by  Wernicke  and  is  sometimes  called  Wernicke's  con- 
duction  aphasia.  These  patients  present  no  jiarticular  auditory  or  articu- 
lative  difficulty,  but,  owing  to  the  loss  of  correlation  between  auditory 
ainl  motor  memories,  they  lose  selective  ability  when  they  trj'  to  express 
themselves,  and  a  most  marked  paraphasia  and  paragniphia  result. 
They  are  obeilient  to  direction,  but  ciui  not  repeat  dictation  orally  or  in 
writiiur,  though  they  copy  with  perfect  precision.  Neither  can  they 
read  or  pronounce  aloud,  though  they  seem  to  read  understandingly. 
There  is  very  little  attempt  to  correct  errors  of  six)ken  or  w^ritten 
sptH.«eh.  The  writer  has  seen  such  a  cast*,  due  to  traumatic  hemorrhage, 
whi<'!i  w;is  relievinJ  by  operation,  the  clot  being  found  under  the  oper- 
ouluia  on  the  surface  of  the  insular  convolutions,  where  it  had  been 
l«^"iit<Hl  from  the  symptoms.  The  recovered  patient  now  sbites  that 
there  was  considerable  mental  amfusion  during  the  apluisia,  to  which 
the  ver!>al  disturbance  no  doubt  would  conduce. 

Wernicke,  Lichtheim,  Wyllie,  and  others  describe  four  other  varie- 
ties of  t*onduction  aphasia  depending  uj)on  the  l(K?ation  of  the  lesion  in 
n^lation  to  the  conducting  tnicts  to  and  from  the  auditory  and  m(>tor 
wonl  memories.  Some  quoted  cases  also  are  given  in  their  supjK>rt. 
Aiiatomicjd  findings  as  yet  are  scarcely  adc^cjuate  to  firmly  establish 
thi^se  varieties,  which,  however,  serve  to  complete  the  pithological  study 
of  the  subject.     By  their  aid  some  rare  instances  can  l)e  decij)hered. 

Combined  Aphasias. — It  lias  been  iM)inted  out  that  all  the  word- 
raemor}'  de|>ots  are  in  the  arterial  territory  of  the  middle  cerebral. 
Consequently  fn)m  this  source,  as  well  as  by  trauma,  meningitis,  or 
cerebritis,  they  may  all  be  thn)wn  out  at  once.  Simultaneous  injury  to 
the  auditr)ry  and  visual  word  memories  is  companitively  frequent,  and 
it  has  been  seen  that  graphic-motor  memories  usually  disappear  with 
vocal  motor  memories — a  combination  due  not  only  to  association  in 
function,  but  to  pn)ximity  of  centers,  if  a  sjx'cial  one  for  writing  is 
admitted.  The  loss  of  auditory  and  motor  memories  j)ractically  entails 
a  loss  of  all  sj>eech  attributes,  as  the  visual  and  gnn)hic-motor  centers 
are  ?o  thoroughly  dependent  upon  them.  Again,  the  centers  may  be 
une<(iially  affected,  so  that  seasory  disturbance  prej)onderates  over  motor, 
or  the  contrary.  The  type  cases  indicated  in  the  foregoing  ])ages  are 
indeed  rare,  but  only  by  their  full  comprehension  can  we  unravel  the 
combined  forms. 

The  mental  disturbance  is  usually  projiortionate  to  the  sj)eech  defect, 
arxl  in  total  aphasia  is  very  marked. 

Reeducation  of  Aphasics. — One  of  the  most  important  (piestions  in 
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a  given  case  of  aphasia  regards  recovery  from  the  speech  defect.  Pure 
motor  aphasia  is  j)erhaps  the  most  hojx^ful  variety  in  this  respect,  as 
verbal  motor  memories  are  the  most  easily  built  up.  Reading  usually 
follows  much  more  slowly  and  writing  is  even  more  tardy.  The  forms 
of  aphasia  connected  with  the  loss  of  sensory  word  memories  are  the 
most  })ersistent.  As  often  mentioned,  a  majority  of  persons  are  auditif, 
and  all  are  necessarily  so  in  childhood,  though  the  child  intently  watches 
the  lips  of  those  teaching  it  to  speak  and  probably  acquirers  visual 
memories  in  association  \vith  the  auditor^'  impressions.  In  the  sensory 
aphasias  the  mental  disturbance  is  usually  greatest.  The  loss  of  these 
earliest  and  usually  most  deeply  graven  memories,  which  become  domi- 
nant in  the  sjx^ech  mechanism,  is  the  most  difficult  to  overcome. 

The  first  step  is  to  determine  by  which  route  the  intelligence  may 
best  be  reached.  Even  when  both  auditory  and  visual  memories  are 
gone  some  patients  can  use  the  sense  of  touch  to  gcKxl  advantage,  and 
it  will  often  be  found  an  aid  to  put  familiar  objects  into  their  hands 
when  encouraging  them  to  name  them.  If  they  are  cajiable  of  giving 
attention,  much  may  be  expected.  Simple  sounds,  such  as  a  child 
first  utters,  like  ba,  pa,  ma,  may  be  indicated  to  them  and  repeated  by 
the  voice  and  in  writing,  by  the  })osition  of  the  lips,  mouth,  and  tongue 
of  the  instructor,  or  by  taking  the  jmtient's  hand  and  tracing  the  letters 
either  in  air  or  on  a  blackboard.  If  some  object  can  be  used, — say,  a 
knife  or  })en, — it  should  be  kept  l)efore  the  })atient  and  placed  in  his  hand 
when  he  attempts  to  name  it.  When  simple  sounds  are  mastered  they 
can  then  be  grouped  into  words,  and  the  words  associated  with  objects 
or  actions,  and  so  a  v(K»al)ulary  built  up,  which  must  be  frequently  and 
repeatedly  and  patiently  rehearsed.  By  unremitting,  intelligent  effort, 
some  emissive  speech  may  be  taught  even  the  most  hoj)eless  cases.  It 
adds  greatly  to  their  comfort  and  makes  their  care  less  burdensome. 
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CHAPTER  III. 

THE  CEREBRAL  WHITE  MATTER,  BASAL  GANGUA, 
AND  CEREBELLUM. 

DfsscENDixo  fixMii  the  cortex  in  oonvei^ng  lines  we  have  the  wrona 
rtufiaia,  the  libers  of  which  britig  the  bniiii-inantle  into  relation  with  the 
Inwer  bniin  parts  an<i  the  spinal  cord  Through  the  corpus  callwuni  tlie 
liomologous  cortical  elements  on  the  two  sides  of  the  lirain  are  brought 
into  harmonious  relation  The  descending  tracts  n'aohing  the  iwisal 
ganglia  are  eonclen^  into  the  mtemil  ctipsuie,  in  which  the  eorticul 
mrrtor  fields  are  reprcjentcd  from  head  to  foot,  in  an  order  from  before 
backward,  as  indicated  in  figure  76 


The  internal  capsule  lies  l>etweeu  the  h-nticular  |)art  of  the  striate 
iMdly  exteniallv  and  the  caudate  nucleus  and  the  optic  thalamus  on  itti 
metliun  as]>ect,  but  is  not  de[)endent  u|M)ii  them.  Its  anterior  jxirlion, 
or  limb,  is  snpjHtsed  to  contain  jtsychic  {taths  to  the  frontal  1oIk-s. 
Ijc>ioiis  c.f  this  part  of  the  internal  capsule  prtKlucc  no  distinctive 
symptoms.  The  motor  routes  lower  down  are  continual  iu  the  under 
portion  of  the  cnira  and  so  on  through  the  [wms  into  the  me<lulla  and 
ninl.     The  motor  paths  and  their  relations  are  indicated  in  figure  77, 
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which  shuwK  that  the  face  inec-liaiiUii]  in  iiifcriurly  situated  in  tlio  cortex, 
anteriorly  in  tlie  c'U[>sult.',  and  inlL-rnally  in  ihe  cms. 

The  HeiutoFy  piitlui,  situated  in  tlie  jiOfitvrior  culunmii  of  tlie  cord,  pass 
upward  into  tlie  ]iosterior  third  of  tlie  hinder  liinli  of  the  internal  cajt- 
aule.  They  reach  the  cortex  of  both  lieniiisphereti,  awxirding  to  Brissaud 
and  otiiers,  directly  on  the  same  side  and  indirectly  im  the  o|i[>osite  sid)", 
by  sending  off  a  branching  ]iatli  through  the  e<n'|>iis  callosuni,  as  sIiomii 
in  figure  78.  Bilateral  sensory  representation  is  thus  provided  for. 
Doubtless  motion  is  ori^nally  equally  syninietri<;al  in  its  corticul  repn-- 
scntation,  the  apparent  functional  dift'orence  arising  fn)ni  the  s|xTializiii); 
of  unilateral  motility  in  the  op|K>site  or  most  Intimately  relatc<l  e<irtex, 
by  practice,  habit,  and  education. 

From  these  diagrams  we  can  understand  that  lesions  in  the  cerebral 


white  matter  must  Iw  i-losi'  to  the  cortex  or  in  the  internal  c!ii>sule  tti 
produce  [lerniancnt  and  definite  s<'ns<n^'  symptoms,  as  othcrwi.se  |ilaced 
they  (irt  not  intercept  the  |iiitlnvays  to  both  hemis|>lR'r(s.  The  symp- 
toms in  sulK.i)rticid  h-sioiis  corrcsjxmd  to  tlie  fuiielioii  of  the  rt^latwl 
(rortcx,  and  in  cap.-'ular  lesions  to  the  funetioii  of  the  jKii'tindar  tracts 
involved.  TIk'  radiations  to  an<l  from  the  cortex  in  the  area  of  latent 
lesions  may  be,  and  often  are,  involved  witliotit  giving  rise  to  any 
symptoms. 

The  ror/iiM  riilh^iim  may  Ik-  disi^ased  to  ahm.st  any  extent  without 
presenting  anv  peciiliai'  svm)»toiiis.  Itristowe,  Sharkey,  and  S.'liuffer' 
mntemi  that  tuniors  of  tlie  ifH-|His  ciillosnin  are  likely  to  prodneu 
helietude,  apathy,  and  |)ri>1iingc<l  placid  coma.     If  its  function  is  but 

'  ■■  KfV.  Speriment.,''  vol.  xxviii,  p.  2. 
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i«>  fiiruish  a)iTtlatiiip  tracts  lietw^en  the  two  sides  of  tlie  bruin,  its 
<lep4niction  wcuild  not  inaterially  interfere,  (Krhape,  with  the  in<le|iendent 
attioD  of  the  lialf-braiii.  Ptitriaiii  and  Williams  ^  note  that  in  ttimorn 
of  the  corpus  callosuni  mental  ohan^  are  the  only  eonimun  symptoms, 
tbe^'  vousist  in  changes  of  eluiructer,  impairment  of  niemnr\-  ant)  men- 
tality, stuptir,  hallucinations,  irritability  and  attacks  of  excitement. 
Ejiiioptoial  attacks,  hemiplegia  {lapsing  into  diplt^n^  most  pronoiiticcd  in 
the  U^,  and  a  jicculiar  ataxia,  a  sort  of  lack  of  balance,  and  a  [M>verty 
of  [Dovcment  liave  been  variously  recorded. 

Ijcsioiis  involving  the  optic  radiations  in  the  occipital  lolws  produce 
hemiaiuipaia,  and  when,  on  the  left  ftide  tliev  cut  the  radiations  from  the 
occipital  apex  to  the  angular  gyre,  word -blindness  ensues,  as  deserlbed 
aa  page  I7(i.  Lotions  beneath  the  auditory  word-centers  likewise  pro- 
duce word-deafness. 

The  corpora  Mriata  can  be  completely  destroyed  on  both  sides  without 
^ring  rise  to  motor  or  sensory  disturbance  if  the  internal  caj^ule  escapes. 
Their  function  is  still  a  matter  of  speculation.  Ix>sions  affecting  them, 
however,   almost   invariably  implicate   the   capsular   tracts.      In  this 


localit}'  we  encounter  the  hemorrhagic  lesion  that  is  preeminently  causa- 
tive of  apoplectic  hemiplegia.  Whether  or  not  [wstlieniiplegic  choreic 
movements  and  athetosis  are  due  to  disease  of  tlie  basal  ganglia  can  not 
be  definitely  stated,  but  lesions  in  this  lix^lity  nn-  freqnently  attenil.-.] 
by  jiieh  motor  disorders. 

The  optic  thaitimi,  when  disca.sed,  give   rise  to  no  dcliTiite  >yiiipli'tns 
'  "Jour.  Nurv.  aud  Ment.  Dis.,'  llec.,  I'JOl. 
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if  tlie  lesions  are  confined  to  their  anterior  portions  and  do  not  invade 
the  capsule.  When  the  hinder  portion  of  the  optic  thalamus  is  involved 
we  are  likely  to  have  either  a  crossed  blindness  or  a  double  hemianopsia, 
probably  from  simultaneous  injury  to  the  optic  tract..  Bechterew  claims, 
with  much  probability,  that  facial  emotional  expressions  are  controlled 
by  the  thalamus  in  some  manner.  Brissaud,  in  cases  of  postparalytic 
spasmodic  crjing  and  laughing,  locates  the  lesion  near  the  knee  of 
the  internal  capsule.  The  loss  of  facial  emotional  expression  at  least 
points  to  the  internal  capsule  and  the  optic  thalamus  rather  than  to  the 
cortex. 

The  corpora  qimdrigemina  are  seldom  singled  out  by  brain-lesions* 
When  involved,  adjoining  structures  almost  invariably  sufler,  so  that 
the  resulting  symptoms  are  difficult  to  analyze.  The  anterior  pair  are 
associated  with  vision,  and  apparently  with  some  ocular  movements. 
The  pupillaiy  reflex  and  movements  of  the  eyeballs  have  been  bilaterally 
im|)aired  in  some  cases  when  they  were  diseased,  and  nystagmus,  en- 
feebled vision,  and  blindness  have  been  noted.  ^  The  posterior  pair  are 
thought  to  be  related  to  hearing  and  equilibration.  When  they  are 
diseased,  the  adjoining  portion  of  the  middle  cerebellar  lobe  is  usually 
involved,  and  probably  gives  rise  to  the  symptoms  mentioned.  Ray- 
mond 2  contends  that  circumscribed  lesions  limited  to  the  region  of  the 
corpora  quadrigemina  are  prone  to  present  {(i)  diminution  of  visual 
acuity,  (6)  palsies  of  associated  ocular  movements,  (c)  pupillary  anoma- 
lies, (r/)  paresthesias  on  one  or  lK)th  sides  of  the  IxkIv,  {c)  ataxic  dis- 
orders of  movement  in  the  limbs,  (/)  athetoid  and  choreiform  move- 
ments, (  7)  contralateral  diminution  of  hearing,  (/O  rarely  disturbance 
of  mastication  by  iin[)lication  of  the  motor  njot  of  the  fifth  cranial  nerve. 

The  crura  cerebri  contain  the  motor  tracts  on  their  under  portions 
and  the  sensory  tracts  al)<>ve.  Crural  lesions,  tlierelore,  prcKluce  hemi- 
plegia of  the  face  and  limbs  on  the  opposite  side,  marked  by  hemi- 
an(»sthesia  if  the  sensory  paths  are  at  the  same  time  involved.  The 
proximity  of  tlie  thinl  nerve,  as  it  issues  from  the  inner  border  of  the 
cms,  lays  it  lial)le  to  dain;ig(?  at  the  suiie  time,  and  then  we  also  have 
an  ophthahnoplegia.  This  affects  the  eye  on  the  same  side  as  the  lesion 
and  opposite  to  tho  paralyzed  liml)s. — the  RerKKliet-\\('l)er  syndrome. 
Whrn  the  lesion  is  deep,  it  irives  rise  to  nuclear  disturbance,  as  de- 
scril)e<l  under  Diseases  of  the  ( Vaninl   Nerves. 

The  ponH  Varolii^  when  disc^ased,  often  presents  characteristic  symp- 
tom groups  that  make  the  localizing  diagnosis  comparatively  easy.  It 
will  be  recalled  that  besides  giving  passage  to  the  pyramidal  tnicts, 
which  course  downward  from  the  crura  to  the  medulla  oblongata,  it  is 
traversed  by  the  root-Hhers  of  the  fifth,  sixth,  and  scn'enth  pairs  of 
cranial  n<'rves  from  their  nuclear  to  their  ap|>areiit  origins.  The  course 
of  the  facial  fibers  an<l  their  decussatiou  in  tlui  substance  of  the  ]>ons 
opposite  the  apparent  origin  of  th(»  iiftii  pjiir  are  described  on  page  111) 
and  shown  in  figure  45.  If  a  lesion  fiills  upon  the  facial  fibers  before 
they  decussiite,  an<l  at  tlie  same  time  involve  the?  pynunidal  tract,  which 

^  r>ianc<ui»'.  **  \W\ .  Spfriinrnt.."  Dec,  is*)}*. 
2  'lArons,*'  Paris.  1!)01. 
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decussates  lower  down  in  the  medulla,  a  paralysis  of  motion  for  the  face 
and  limbs  on  the  side  opposite  the  lesion  ensues.  If  the  lesion  occurs 
below  the  facial  crossing, — namely,  in  the  lower  third  of  the  pons, — it 
will  aflect  the  face  on  the  same  side  and  the  limbs  on  the  opposite  side, 
producing  a  crossed  or  alternating  paralysis.  Whether  or  not  sensory 
^mptoms  are  added  depends  upon  the  implication  of  the  tegmental  fibers, 
which  lie  above  or  behind  the  motor  tracts.  When  this  is  the  case  the 
mot4»r  nucleus  of  the  sixth  ner\^e  or  its  root-fibers  is  usually  implicated 
at  the  same  time,  so  that  conjugate  deviation  of  the  eyes  toward  the 
side  of  the  lesion  and  away  from  the  paralyzed  limbs  is  impossible.  In 
destructive  cerebral  lesions  higher  up,  it  will  be  recalled,  the  ocular 
deviation  is  toward  the  lesion  and  away  from  the  paralyzed  limbs. 
Pontine  disease  may  involve  the  motor  8peech-j>aths,  which  lie  dorsad 
in  tlie  median  portions  of  the  pyramidal  tracts,  and  give  rise  to  articu- 
lative  disturbance  ver\'  like  motor  aphasia.  Extension  of  the  lesion 
dorsad  and  cephalad  may  involve  the  oculomotor  centers. 

The  motor  and  sensory  portions  of  the  fifth  cranial  nerve-root  may 
be  involved  separately  or  together,  and  trismus  may  be  induced  by  irrita- 
tion of  the  motor  nuclei.     A  lesion  which  cuts  the  sensory  root-fibers  of 
the  fifth   induces  anesthesia  in  tlie  face  on  the  same  side  and  crossed 
paralysis  in  the  limbs  through  injury  to  the  pyramidal  tract.     Rigidity, 
spasm,  and  choreoid  movements  in  the  limbs  are  sometimes  encountered, 
and  convulsions,  in  acute  disease,  are  common.      If  the  middle  cerebellar 
peduncle  is  affected,  vertigo,  vomiting,  and  tinnitus  are  usually  present, 
and  deafness  on  the  same  side  may  ensue.     Irritative  lesions  of  this 
peduncle  produce  forced  gj'ratory  movements  or  forced  one-sided  posi- 
tions in  lying,  which  may  be  accompanied  by  corresjwnding  positions  of 
the  head  and  eves  in  the  direction  to  which  the  turn  is  made.     This 
may  or  may  not  correspond  to  the  side  of  the  lesion. 

The  mednUa  oblongatii^  owing  to  its  small  size  and  the  vital  imiwr- 
tance  of  its  nuclei,  is  most  rarelv  invaded  bv  acute  disease  without  an 
imrawliately  fatal  termination.  Disease  of  the  olivary  IxmIv  may  cut 
off  the  hyjK^lossal  ner\'e  and  at  the  same  time  cause  a  crossed  paraly- 
sis— the  tongue  on  the  same  side  and  the  limbs  on  the  opposite.  Dis- 
eaiJ<*s  of  this  portion  of  the  brain-stem  are  practically  those  of  the  lower 
cranial  nerves  and  embrace  the  bulbar  jwlsies  already  considered  in 
Part  II. 

The  Cerebellum. — ^According  to  Luciani,  the  cerebellum  has  for  its 
main  function  the  maintenance  of  sthenic  tone  in  the  museiilar  appara- 
tus. If  this  be  impaired,  paresis,  ataxia,  incoimlination,  asthenia, 
tremors,  and  astasia  result.  It  seems  probable  that  the  cerebellum  is 
practically  of  a  uniform  functional  quality,  which  is  cjuite  evenly  repre- 
sf'ntwl  throughout  its  entire  bulk.  One  pi\rt  may  take  the  place  of 
amither.  Risien  Russell  ^  and  others  have  shown  that  the  right  lobe 
l>«ii>5  a  certain  relation  to  the  right  side  of  the  IkmIv  and  the  left  lobe 
to  the  left  side.  Both  sides  are  probably  represented  in  the  worm,  or 
middle  lobe.  It  is  an  experimental  and  clinical  fact  that  cere'oellar 
le^ion.s  of  a  sudden    and    extensive    character    at   once    produce  very 

»  **Brit.  Me<l.  Jour.,"  May  IH,  IH95. 
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nmrkod  ataxic  and  paretic  conditions,  which  may  in  time  entirely  pass 
away.  Ix?sions  similar  or  even  greater  in  extent,  but  of  slow  develop- 
ment, may  be  entirely  devoid  of  symptoms.  It  is  evident  that  the 
cerebellum  is  capable  of  rearranging  its  functional  relationships  if 
gradually  disturbed,  and  is  of  great  recuperative  powers  after  severe  in- 
jur}'. Much  confiision  has  arisen  from  confounding  the  symptoms  of 
the  secondary  involvement  of  adjoining  structures  with  those  purely 
cerebellar. 

We  can  now  say  that  the  right  cerebellar  hemisphere  is  in  relation 
with  the  right  side  of  the  Ixxly  and  likewise  with  the  left  cerebrum. 
Mangazzini  ^  has  shown  that  injury  to  the  thalamus  induces  atrophy  of 
the  opposite  cerebellar  half,  and  we  thus  have  a  crossed  lesion  involv- 
ing the  cerebellum  on  one  side  and  the  cerebrum  on  the  other.  With 
the  thalamic  lesion  the  corona  radiata  and  sensorimotor  cortex  are  usually 
involved. 

A  lesion  in  one  latend  cerebellar  hemisj)hore,  if  occurring  with  suffi- 
cient rapidity,  as  from  hemorrhage  or  quickly  developing  abscess  or  tumor, 
produces  sthenic,  lotm  on  the  same  side  of  the  Ixxly.  This  becomes  mani- 
fest in  one-sided  muscular  weakness  or  readiness  of  fatigue,  in  decreased 
co5rdination,  in  a  tendency  to  stagger,  and  as  the  side  of  the  lesion  is  the 
weaker  side,  the  stagger  is  more  marke<l  in  this  direction, — that  is,  a 
patient  with  right-sided  cerebellar  disease  is  inclined  to  follow  his  right 
hand.  Babinski,^  under  the  name  of  dkulococifucsia,  has  j>articu- 
larized  the  difficulty  presented  by  such  ])atients  in  rejieating  a  move- 
ment with  rapiditv  and  nniforniitv.  This  is  commonly  testtxl  by  ask- 
ing  for  movements  of  pronation  and  su])ination  of  the  forearm 
whi(^h  (juickly  lose  in  miiforniity  and  promptly  subside  from  fatigue. 
The  reflexes  are  also  unihiterallv  reduced.  At  the  same  time  the 
trunk  may  deviate  to  the  sound  side  from  the  preponderating  muscular 
tone  on  that  side.  A\  eakness  of  the  ocular  nuiscles  on  the  same  side  as 
the  lesion  produces  a  tendency  of  the  eyes  to  deviate  in  the  opposite 
direction,  and  strong  attempts  to  turn  them  toward  the  side  of  the  lesion 
often  develop  nystagmic  or  jerky  movements.  It  seems  probable  that 
lesions  toward  the  heiid  of  the  worm  pro<lnce  a  tendency  to  fall  forward, 
those  toward  the  tail  of  the  worm,  a  backward  falling.  These  are  the 
l>iiretic  manifestations.  The  cerebellar  stagger  and  the  ocular  disturb- 
ance are  often  attended  by  rrrtir/o  of  a  jironoiinced  subjective  sort.  Very 
commonly  this  is  greatly  intensified  if  the  patient  attempts  to  stand  or 
even  to  sit  up,  and  may  prevent  his  doing  so.  In  other  cases,  when  the 
so-called  cerebellar  gait  is  well  marked,  there  is  no  attending  vertigo. 
Vertigo  of  a  similar  eliaracter  may  attend  a  tumor  in  the  frontal  region, 
which  at  the  same  time  may  cause  an  occipital  headache  and,  according 
to  Williamson,^  in  one-fiftli  of  sncli  eas<»s  induces  bilateral  weakness  of 
the  ^'flexes. 

Irritative  lesions  produce  another  group  of  symptoms.  They  are 
marked  bv  nuisenlar  stitiness  in  the  extremities  of  the  same  side,  by  nys- 
tagnuis,  in  which  the  jerk  is  toward  the  side  of  the  lesion,  and  by  such 

'   •Ncmol.  (Vntralbl..-'  An^'.  1,  IH}).-).        ^  "  Kt-v.  Ncmoh^^ique,"  Nov.  15,  llKhi. 
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an  an^liing  of  the  IkxIv  with  the  concavity  to  the  diseased  side  as  tonic  ex- 
♦f '^  ou  the  affected  side  would  produce.    Emprosthotonos  and  opisthotonos 
wcrtilil  {lerhaps  point  to  the  middle  lobe  or  to  both  lobes.     Drumniond  ^ 
has  also  noted  convulsions  of  a  tetanoid  character  on  the  same  side  as  the 
lesiiui,  and  Ferrier  has  recorded  them  in  animals  subjected  to  o{)eration. 
The  activity  of  the  lesion  dominates  the  symptoms.     They  grade  off  in 
pn>|K)rtion  as  the  diseased  process  is  slow  and  may  easily  reach  a  vanish- 
ing-point in  chronic  conditions  that  sometimes  are  astonishingly  extensive. 
A  third  group  of  symptoms  arises  from  extension  of  the  cerebellar 
disease  to  neighlK>ring  structures,  or  from  pressure  upon  them.     A  one- 
>ide<i   cerebellar  tumor,  for  instance,  by  extension  forwanl   above  the 
medullary  decussation,  presses  ujwn  the  motor  tract  from  the  eerebnun 
to  the  cord  and  gives  rise  to  spastic  symptoms  on  the  side  opj>osite  the 
lesion,  with  increased  myotatic  irritability  and  even  a  tendency  to  con- 
tractures.     Pressure  upon  the  floor  of  the  fourth  ventricle  may  affect  the 
nuclei  of  the  cranial  nerves  and  give  rise  to  paralysis  of  the  fifth,  sixth, 
seventh,  eightli,  ninth,  tenth,  and  twelfth  pairs  of  cranial  nerves.     The 
eighth  or  auditory  nerve  is  particularly  liable  to  be  affected,  and  then 
aural  symptoms  are  added.     Tinnitus  and  vertigo  of  the  M^nidre  variety 
may  Ix*  superinduced,  adding  greatly  to  the  complexity  of  the  clinical 
picture.      It  is  needful  to  investigate  the  aural  condition  very  critically, 
as  aural  vertigo  and  cerebellar  disease  are  ofl^n  associated  by  the  ex- 
tension to  the  cerebellum  of  septic  pn)cesses  in  the  ear,  and  labyrinthine 
disease  may  closely  imitate  a  cerebellar  lesion.     Irritation  in  the  fourth 
ventricle  may   produce  polyuria  and  glycosuria.     Obstruction   of  the 
Galenic  veins  produces  dropsy  of  the  ventricles,  tlieir  distention,  and  all 
the  manife:$tation  of  intracranial  pressure.     Sudden  death   may  follow 
disturbance  of  the  pneumogastric  nuclei.     If  the  middle  jieduncle — the 
peduncle  to  tlie  pons — be  affected,  J'otvcd  moviiiientH  result  and  forced 
jtt:n*ifion«  are  developed.     These  seem  to  be  toward  the  opposite  side  if 
the  lesion  is  irritative  and  toward  the  same  side  if  destructive.     Other 
clinical  manifestations  are  those  common  to  all  intracranial  diseases, — 
namely,  headache,  vomiting,  optic  neuritis,  and  vertigo.     Of  these  an 
fxfipita/  hetidiwhe  is  significant  and  is  often  associated  with  a  rigidity 
of  the  neck  and  retraction  of  tlie  head,     Friedebcrg^    found  this  retrac- 
tion marked  in  over  half  of  the  cases  of  cerebellar  tumor  in  Aufrecht's 
c'linic.     JSensorv  disturbances  are  rare.    Russell  is  inclined  to  think  thev 
may  be  present  for  a  short  time  immediately  after  the  onset  of  acute 
di^^ases,  as  hemorrhage,  and  transient  anesthcn^iia  is  noticed  in  oj)erated 
animals.      KraiUss,'   from  a  study  of  ninety-seven   cuses   of  cerebelhir 
dis^-ase,  enumerates  the  frequency  of  symptoms  in  this  order  :    **  Head- 
ache, vomiting,  optic  neuritis,  vertigo,  ataxia,  asthenia,  occipital   pain 
and  tenderness,  inclination  to  turn  toward  the  side  of  lesion,  convulsions, 
ainl  such  secondary  symptoms  as    nuclear  paralysis,  polyuria  and  gly- 
ci»e*uria,  tremors,  and  sudden  death."     Neither  tlie  mind  nor  the  sc»xual 
d<'sire  is  necessarilv  disturl)ed. 

1  -Laiicft,"  Julv  2S,  1894.  ^  -Berlin,  klin.  Wwheiis.,"  Aug.  19,  1905. 

>  '*N.  Y.  Me<l.  Jour.,"  June  1,  lHi)r>. 
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CHAPTER  IV. 
FURTHER  LOCALIZING  CONSIDERATIONS. 

Lehk)N8  of  tJie  brain  may  be  broadly  considered  as  irritative  and 
dedriuilve.  From  this  |M)int  of  view  they  res|K»ctively  produce  increased 
and  decreased  activity  of  functicm.  We  find  the  best  exjK>sition  of 
these*  conditions  in  lesions  of  the  sc^nsorimotor  cortex.  Given  a  circum- 
scribed definite  lesion,  such  as  a  spiculum  of  Inme  or  a  small  tumor  that 
rather  disphu'es  than  dc^stroys  the  cortical  elements  in  this  region,  and  it 
is  lik(»ly  to  so  irritate  them  that  incnnised  activity  is  manifested  in  the 
perij)heral  area  with  which  they  are  associated.  A  limit(Kl  spasm  or  con- 
vulsion may  ensue.  If  the  irritation  Ik»  t<K)  long  maintainc^il,  necrotic  or 
d(»stnictive  cortical  changes  usually  follow  and  are  marked  by  diminished 
or  completely  lost  pTipheral  function, — namely,  jmresis  or  jMiralysis. 
A  lesion  at  first  irritative  may  thus  induce  spasms  in  the  hand,  and  after 
a  time  the  hand  becomes  paretic  if  the  j)n»gr(»ss  of  the  disease  reaches  a 
destructive  grade.  Sudden  destnu'tion  of  the  (»ortical  mechanism,  as  by 
hemorrhage,  causi\s  immcKliate  loss  of  j)ower. 

Were  all  lesions  simply  destructive  or  irritative,  difficulty  in  decipher- 
ing them  would  be  grt^atly  reduced,  but  ordinarily  they  are  combined  in 
varying  degree.  Around  a  destructive  process  a  zone  of  irritation 
brings  new  elements  of  disturlunu'e  into  the  symptom-field  which,  in 
turn,  may  be  replace<l  by  evidence  of  extending  destruction.  Again, 
in  an  area  practically  j)aralytic  from  cortical  disease  convulsions  may 
(H'cur,  p(»rhaps  owing  to  irritation  of  remaining  but  inhibited  cellular 
elements  or  from  irritation  of  the  subcortical  tracts.  In  every  case*, 
therefore,  it  is  highly  im|M)rtant  to  know  the  clinical  secpience  of  irrita- 
tive and  paralytic  symptoms  in  order  to  determine  the  |K)int  of  invasion, 
the  progress  of  ext<'nsion,  and  the  limits  of  the  lesion. 

This  brings  us  to  tli(»  invfision  or  crtnifdan  mpnpUyinH,  These  are 
transi<*nt  in  tlx*  widening  convulsive  nianif<'stations  of  cortical  epilepsv, 
and  |K*rnKinent  in  the  slow  encroachments  of  progressive  disease.  If 
we  <'onsi(l<»r  an  irritant  or  discharging  lesion  to  be  IcK'ated  in  a  given 
part  of  the  cortex,  th<'  <listurbance  to  which  it  gives  rise  sprcjids  in  con- 
c<'ntri<*  an<l  wi<lening  circles  to  the  a<ljoining  n'gions,  which  are  succes- 
sively upset,  an<l  the  periphemi  display  is  corn^spondingly  and  similarly 
broaden<'d.  The  invading  march  of  a  Jacksonian  fit  can  be  foretohl  if 
we  know  its  initial  location  or  storm-<*enter.  Concentric  rings  on  (^)rti- 
cal  diagrams  enable  ns  to  grasp  this  jMnnt  firmly.  In  figure  79,  ^1,  a 
fit  starting  in  the  arm-center  would  iK'Xt  call  forth  the  face  and  head 
movements,  then  those  of  the  trunk,  and  finally  those  of  the  lower  ex- 
trtMnity.  Conmiencing  in  the  lower  <'Xtremity,  the  order  would  be  re- 
vei*sed,  as  shown  in  figure  71»,  ('.  These  scfjuences  are  in  acc-onlance 
w^ith  clinical  facts.     The  order  of  convulsive  invasion  is  not  one  of 
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chance,  hut  is  rigidly  dominated  liy  the  anatomical  and  functional  rela- 
tions of  the  cortex.  The  initial  or  tngnal  «i/mptom  of  a  eorticul  fit, 
therefore,  becomes  highly  significant  as  pointing  to  the  storm -center,  the 
poiiit  of  greatest  instability  am\  usually  the  seat  of  organic  disease. 

Considerations  of  a  siniilarcharacter  sometimes  enable  us,  if  we  have 
all  the  clinieal  data  available,  to  trace  a  neoplasm  from  its  origin  as  it  in- 
vades neighlKtringcentcrs,  and  to  relatively  estimate  its  anatomical  limits. 
The  area   of  latent  lesions  must  Iw 
kept  iu  mind.     It  gives  no  special  ^      ^ 

symptoms  when  traversed  hv  the 
dischai^e  of  a  fit  or  when  invaded 
by  a  growth.  The  cortical  fields  of 
speech  and  the  spwjial  senses  are 
subject  to  the  same  ndcs  us  the  sen- 
sorimot4ir  Kone.  Their  invasion  is 
attended  by  aphasie  or  sensory  dis- 
turl>ane«s.  In  the  latter  case  hallu- 
einaticms  are  likely  to  appear,  and 
may  i^onstitute  the  signal  symptom 
of  Jackstmian  fits.  Thus,  patients 
may  alwavs  hear  a  <'ertuiii  sound,  see 
a  <^'rtain  spectnim,  smell  or  taste  a 
certain  article  as  the  fit  comes  on. 
In  at  least  one  such  case  the  appli- 
cation of  conceutri<;  cortical  lines 
showeil  that  the  subsequent  motor 
disturbance  was  siibject  to  the  same 
invasion  ride  that  obtains  when  the 
storm  arises  in  the  central  e<mvolu- 
tions. 

Peri  phc  nil  wnton/  t/iitiirhanoe 
arising  from  cortical  lesions  is  usu- 
ally of  a  paresthetic  sorl.  Then- may 
lie  some  blunting  of  cutaneous,  mus- 
cular, and  joint  sensations,  but  |tersis- 
teiit  anesthesia  is  extremely  rare 
except  in  bilatend  lesions.  The 
doul>le  and  complete  n"]>resentati<ui 
of  sensiitiou  has  liecn  sufficientiv  in-  l 
sisted  u|Mm  (see  p.  182).  In  .jack-  \ 
sonian    fits   the   initial    symptom    is 

of^ou  a  [Kvnliar  sensation  or  ]K)in  localized  in  or  near  llie  |iart 
that  is  first  thrown  into  sjKism.  Patients  are  IW^jUcnlly  at  a  hiss  to 
descril>e  these  sens;uii)ns,  and  they  vary  fmtn  slight  disciunfiirt  or  slight 
lomiication  to  severe  pain  and  intense  huniin^r-  Their  distribution 
is  segmental  or  functional  ;uii|  does  not  conform  to  the  )H'ripheral 
nerve-supply.  They  are  tolerably  uniform  in  ijuality  and  distriliution 
in  any  given  case. 

From  another  iH»int  of  view  ifrebrsd  symptoms  are  ifijf'ii^ni  nr  !ocnJ- 
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ized.  The  great  majority  of  endocranial  lesions  are  marked  by  headache, 
vertigo,  vomiting,  mental  disturbance,  and  often  by  optic  neuritis.  As 
these  do  not  necessarily  dei)end  upon  the  part  involvcnl,  they  have  little 
localizing  value,  but  the  presence  of  sevend  of  them  is  highly  suggestive 
of  brain  disi»as(\ 

Headaehe  is  a  ver\'  usual  symi)tom.  It  is  j)ronounced  in  the  cases 
which  involve  the  meninges.  Its  importiince  in  meningitis  will  be  at 
once  recalled.  In  syphilitic  ccrel)nd  disease*  it  has  a  marked  tendency 
to  (»ome  on  toward  night.  Cerebral  headaclu^s  are  usually  VQxy  intense 
and  very  refractor}^  to  sediitivi^s.  Ix»sions  whi<^h  do  not  impinge  ufK)n 
the  cortex  or  mcning(»s  may  give  rise  to  no  headaches  whatever,  unless 
pressure  conditions  arise,  when  the  sujxjrficial  jK>rtions  of  the  encephalon 
are  disturbiKl  and  \m\\  ensues.  Cerebellar  disi^ase  is  frecjuently  attended 
by  an  (X'cipital  headache  and  a  tendency  to  retraction  of  the  head.  The 
locaition  of  the  headache  is  not  always  in  close  relation  to  the  lesion. 
For  instance,  cerebellar  diseast*  has  causcnl  intense  fnnital  headaches,  and 
small  tumors  have  given  rise  to  a  g(»neraIiz(Hl  head-pain.  A  circum- 
scribed, dee|)-seatcd,  jM?rsistent,  and  intense  headache,  however,  has 
some  localizing  value. 

Veriujo  attends  many  brain  disorders,  and  marks  nearly  all  cere- 
bral surprises  arising  either  from  without,  as  by  concussion,  or  fnmi 
within,  as  from  eml)olism  or  h(»morrhjige.  Implic^ition  of  the  aund 
apparatus  gives  rise  to  the  peculiar  vertigo  descril)ed  under  M^ni^re's 
Dist»ase  (see  p.  132).  A  lesion  of  the  middle  cerelx^lar  j)eduncle  causes 
forced  lateral  movements,  usually  associated  with  vertiginous  sensiitions, 
and  cerebc^Uar  disease  is  markcnl  by  a  st^igger,  into  the  c4iusation  of  which 
some  vertigo  may  enter.  In  a  general  way  we  may  say  that  iHjrsistent 
vertigo  is  likely  to  be  allied  to  dis(»ases  of  the  basiil  })arts.  Thes<»,  too, 
may  give  rise  to  the  ocular  and  hibyriuthine  forms  from  injury  to  the 
motor  nerves  entering  the  orbit  or  vestibule. 

Vom'dbuf  in  encephalic  disease*  is  a  common  symptom.  The  |m*cu- 
liarities  which  mark  cerelmil  vomiting  are  lack  of  gastric  disorder  and 
nausea,  a  cl(»an  tongue,  and  the  readiness  an<l  ease  with  which  the 
stomach  rejects  its  contents.  There  is  very  little  retching,  and  the  foo<l 
or  drink  is  regurgitatt»d,  sometimes  with  considerable  force,  in  a  projectile 
maimer.  Meningeal  invasions  of  an  inflsunmatory  or  other  character 
often  present  this  symptom.  It  is  very  connnon  in  dis(»jise  of  the  cor- 
jM)ra  (juadrig(»mina,  the  pontine  and  the  cerebellar  regions,  jxThaps  from 
more  or  less  irritation  of  the  pneumogjistric  nucleus. 

All  varieties  of  vicninl  disturhniwe  apjK'ar  in  orgimic  brain  disease. 
We  en<H)unter  momentary  unconsciousness  in  pefit  mid ;  hebetude,  and 
profound  coma  in  meningitis,  a|M)plexy,  concussion,  and  intracranial 
pressuH' ;  mania(*4il  <listurbanc(»  after  (»pil(^ptic  attacks  ;  changed  tem[)era- 
ment  and  character  after  frontal  lesions,  and  more  or  less  dementia  in 
nearly  all  cerebral  paralytics.  The  diffuse  (H»n'britis  of  general  paresis 
presents  its  own  usually  highly  colored  mental  picture.  The  mental 
attributes  of  aphasics  have  b(H»n  already  descTibed.  Mental  symptoms 
have  the  same  gc^ueral  signitic^ince  as  motor  signs.  Irritation  means 
mental  excitement,  and  overuuMital  excitement  leads  to  heWtude,  which 
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also  directly  follows  pressure  couditions,  slux^k,  aiul  deraiigeil  cerebral 
circulation. 

Optic  nt'urUis  in  brain  disease  has  been  adverted  to  under  Diseases  of 
the  Optic  Nerve  (see  p.  97).  Its  presence  in  sus|)ected  intracranial 
tumor  almost  serves  to  clinch  the  diagnosis.  The  location  of  a  growth 
or  tlu^  |M>sition  of  an  abscess,  or  their  size,  seems  to  liave  very  little  to  do 
with  the  intensity  of  the  papillitis,  but  it  is  most  common  in  lesions  of 
the  ()a.sal  gsinglia  and  cerebellum.  When  unilateral,  the  growth  is  com- 
monly un  the  same  side  of  the  bniin.  A  neuroretinitis  is  a  common 
symptom  and  sequence  of  meningitis. 

The  localizing  Hytnptoms  of  brain  disease  have  been  set  forth  in  the 
three  precc*<ling  chapters.  In  addition  we  oflen  derive  much  infor- 
mation frr>m  the  implication  of  the  cranial  nerves  that  takes  place  in  their 
intracranial  course.  The  various  symptoms  thus  prfxluced  are  discussed 
umler  Disoas<?s  of  the  Cranial  Nerves.  Diseases  of  the  base,  the  pedun- 
cular, pontine,  and  medullary  portions  of  the  encephalon  onlinarily  have 
cranial-nerve  concomitants.  This  is  also  true  of  lesions  of  the  cere- 
bellar ptniuncles  and  of  other  parts  in  the  region  of  the  series  of  cranial- 
nerve  nuclei. 

Topicftl  stfmf}ionui  of  some  value  are  often  encountered  in  intracranial 
dis^-tise,  and  should  always  be  souglit.      Traumata,  if  recent,  arc  usually 
miirked  by  l>niises,  wounds,  or  fractures  that  at  once  center  attention  on 
the  uiwlcrlying  |>arts  and  on  the  opposite  side  of  the  brain  where  the 
force  of  the  blow  is  expended.     In  later  crises  scars,  cranial  depressions, 
or  evidence  of  bone  disease  are  equally  significant.     The  presence  of 
dtfonnifioi  due  to  new  gmwths  and  the  conditions  of  the  auditory  canals, 
nasal  psissages,  and  pharyngeal  vault  are  to  be  carefully  noted.      When 
the  disejise  attwts  the  meninges  there  is  often  topicid  pain  and  (otdernens 
tliat  can  be  elicited  by  making  pressure  over  the  scalp  or  by  going  over 
the  surface  with  a  |)ercussion  hammer.      Its  outline  and  permanence  are 
s^iggestive  of  the  extent  of  disease  beneath.      A  neuralgia  of  the  fifth  or 
occipital  nerve  has  its  own  tender  |X)ints  and  anatomical  outlines  to  dis- 
tinguish it.     By  percu^ion,  Macewen,  Starr,  and  others  have  been  able 
to  distinguish  a  different  note  over  the  seat  of  intracranial  growths  and 
db^eases  thiit  were  locatinl  close  to  the  cranial   wall.     This,  doubtless, 
ri'ijuires  a  very  acute  ear,  but  should  hv  sought  in  every  suspicious  case. 
Intracranial  aneurvsms  niav  in  some  cases  present  a  bndt  that  can  be 
heard  through  the  stethoscojx\      We  would  naturally  ex|KX*t  the  patient 
to  be  aware  of  it,  as  the  conditions  favorable  for  bone-conduction  would 
he  present.     Two  of  the  writer's  crises  of  extensive  intracranial  aneur- 
vjiiii,  in  which  a  bruit  was  probably  present,  gave  expression  to  no  such 
subjective  complaint,  and   auscultation  was  not  attempted  before  opera- 
tion.    In   a  third,  jiersistent    throbbing  had   ainioyed    the  patient   for 
months  and  tln^n  disappeared,  but  the  stethoscoiH'  revealed  a  decided 
bniit,  of  which  she  was  not  conscious. 

In  some  cases  of  intracranial  disease  a  localized  elevation  of  tempera- 
tare  has  assisted  the  diagnosis.  Our  ])resent  conniionly  available  means 
of  siirtace  thermometn^  are  deficient  in  accunicv.  If  the  bulbs  of  <linical 
thermometers  be  ])assed  througli  pieces  of  rubber  protective  and   tin  n 
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ai)])lied  to  the  scalp  by  light  bandages,  tolerably  reliable  readings  may 
be  obtained.  It  must  be  borne  in  mind  that  the  left  side  of  the  head 
is  usually,  in  the  right-handed,  about  one  degree  wanner  than  the  right 
side,  and  that  mental  activity  causes  the  temperatun*  to  go  up  nearly  or 
quite  another  decree.  Sometimes  in  suspectwl  abscess  a  thermometer  in 
each  auditory  ^anal  may  on  one  side  show  local  heat  even  in  the  absence 
of  any  apparent  local  inflammation.  Paljiation  may  discover  a  brain 
tumor,  as  the  cranial  wall  is  often  crocked  by  a  cerebral  growth,  and  that, 
t<H),  when  situatefl  at  a  considerable  depth.  The  x-ray  has  been  used 
in  many  (iases  of  l)rain  disease.  In  a  few  instances  it  has  aided  in  the 
diagnosis  of  tumor,  but  in  (ases  of  exostosis,  foreign  bixlies,  and  hem- 
orrhage, skiagrams  are  of  the  greatest  value. 

Finally,  it  is  to  lye  borne  in  mind  that  a  brain-lesion  located  in  a 
latent  zone  may  give  rise  to  fnpnpiom^  at  a  diHtjanee,  In  some  instances 
this  results  fn)m  interference  with  the  blcxnl-supply  or  the  return  circu- 
lation. In  other  cases  the  mechanism  can  not  he  exj)lained.  In  many 
cases  where  every  symptom  point^nl  to  the  cortex,  the  disease  has  been 
found  det»ply  seat^nl.  The  Icnrjilizing  diagnosis  always  contains  uncer- 
tainties and  should  be  expressed  with  a  fair  degree  of  rt»ser\'ation. 
Operations  dejK^nding  on  it  are,  therefore,  exi)loratory  in  every  instance 
when  external  guiding  signs  are  lacking. 


ARTERIAL  BRAIN  DISEASES. 


193 


CHAPTER  V. 
ARTERIAL  BRAIN  DISEASES* 

In  the  preceding  chapters  of  this  part  the  localizing  features  of  brain 
di?iease  have  l)ei»n  considered.  They  furnish  the  basis  of  the  loadizhif/ 
ditif/m^ift.  An  equally  or  more  important  question  is  that  of  they><r//io- 
ffk^/i^yif  fUa4/twHis,  What  is  the  lesion  ?  Com |)a rati vely  few  pathological 
priHX-sses  are  found  in  diseases  of  the  brain,  but  their  effects  and  re- 
sults are  numerous  and  serious.  These  diseases  fall  into  groups  related 
to  :  (1)  The  arterial  supply ;  (2)  the  venous  return  ;  (.*^)  inflammatory 
dLsturlianix-s  of  the  brain-substance,  and  (4)  new  formations.  Surgical 
ciHiditions,  such  as  penetrat- 
ing wounds,  are  left  to  works 
pn>|HTly  covering  such  acci- 
dents. We  first  turn  our  atten- 
tion to  the  arterial  supply 'of  the 
brain. 

Anatomical  Considera- 
tions.— The  arterial  supply 
of  the  encephalon  furnishes 
the  anatomical  basis  of  some 
bniin-lesions,  and  prc»sents  prac- 
tical jKMnts  of  great  impor- 
tance. The  left  carotid,  leav- 
injr  the  arch  of  tlie  aorta  on 
a  tangent  that  conforms  to  the 
natural  blood-i'urrent,  favors 
the  pa.ssage  of  emboli  of  car- 
diac origin  to  the  lefl  brain. 
It  will  be  recalled  that  all 
the  blooil    t()  the  brain  pro{)er 

rea<*hes   the  encephalon   by  the  internal  carotids  and   the   vertebrals. 
These    four    inlets   are    brought    into    intimate    relation    through    the 
circle    of    Willis.       From    side    to    side    compensation    in    the    circle 
i-i    practically    complete    in    case    the    lateral    arteries   are    occluded. 
Fn»m    the    carotid    or    anterior    |K)rtion    of  the    circle    to    the    verte- 
bral,   basilar,    or    jK)sterior    portion,    full     compensation    can    not    be 
pn>videil    owing  to   the  smallness  of  the  connecting  arteries.     From 
the   circle    of    Willis    two    distinct    systems    of    arteri<»s    arise, — the 
IxLsal    ami    the    cortical.       From     the    circle    itself,    and    from    about 
the   first    inch    of   the    six    great    arteries,   the    anterior,    middle,   and 
p«»>teri<»r    cerebrals,    short,    direct    vessels    plunge    into    the    brain    to 
iiimrish  the  basal  parts,  giinglia,  and   capsules.      These  anastomose  but 
^lightly  with  one  another,  and  are  of  the  nature  of  terminal  arteries. 
Their    occlusion     or    destruction     irreparably    cuts    off    the     circula- 

13 


Fig.  80. — Charcot's  diagram  of  the  circulHtion  at  the 
base  of  the  brain. 
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tion  from  a  given  portion  of  brain-tits^ no.  Those  distributed  to  the 
lenticuloRtriate  nucleus,  tlie  internal  capsule,  and  a  portion  of  the 
thalamus  are  derived  from  the  stem  of  the  middle  t«rebral.  One 
in  particular,  supplying  the  third  layer  of  the  lenticular  ganglion, 
the  caudate  nucleus,  and  the  upper  portion  of  the  capsule,  is  so 
commonly  the  seat  of  rupture  that  it  was  denominated  by  Charcot  the 
artery  of  cerebral  hemorrhage. 


Ftg.  81.— niali 


The  main  cerebral  arteries  coursing  u]i  over  the  hemispheres  in  the 
arachnupiu  have  each  :i  definite  cortical  territon',  and  these  only  slightly 
overlap.  They  fjive  ofi'  two  sets  of  hnuiehes, — namely,  delicate  arteri- 
oles, nourishing  the  cortex,  which  they  enter  at  riglit  angles,  and  larger 
straight,  long  liranchor',  which  pierce  the  cortex  iiinl  supply  the  white 
matter  of  the  (rrebrum  (see  Fig.  67,  p.  163).     Thc^e  pass  inward  and 
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will  be  recalled,  from  the  description  of  tlie  plal  vessels  (p.  72),  that 
tlieir  cortical  and  deeper  branches  carry  with  them  a  periarterial 
lyniph-sheatb  continuous  with  the  pial  space. 


CEREBRAL  ANEMIA  AND  HYPEREMIA. 

Cerebral  Aoemia. — Until  recently  an  undue  im{>ortance  attached 
t«i  till-  fre<iuently  alleged  conditions  of  general  brain  anemia  and 
hyptTi-niia.  They  were  spoken  of  as  morbid  entities,  and  diag- 
im>i^  stoppe«l  at  that.  We  muwt  look  U[>oii  them  a«  purely  symp- 
tumutio  and  secondary.  In  many  respects  they  are  marked  by 
similar  or  even  identical  phenomena,  and  can  only  be  distinguished  hy 
their  associated  states  or  incidental  symptoms.  Tlie  circulation  of  the 
bniin.  it  will  be  reoUIcd,  is  under  the  direct  contn>I  of  va.somotor  centers 
in  thtf  lueilulla  and  cervical  cord. 
It  U  exceedingly  difficult,  if  not 
impossible,  to  say  where  physio- 
logically increased  blocxl-supply 
brconies  a  morbid  congestion  and 
entitb-d  to  the  term  hyperemia. 
Cerebral  anemia  is  equally  indefi- 
nite. In  giving  the  causes  of  these 
opposite  conditions,  therefore,  it 
I»s  been  fnun<l  imitossible  to 
sharjdy  separate  the  natural  from 
the  morbid  states.  I>et  us  first 
consider  the  anemic  brain. 

StiolosT- — Cerebral  anemia 
t  mn^t  common  in  infancy  and 
old  age,  the  periods  of  least  bniiii 
activity.  In  okl  age  it  is  the 
legitimate   consequence  of  senile 

arterial    degeneration.       In    adults  mon  iucaiioii  m  ™rtDr:ii  iiemurrnmge  (aner  Bn«- 

it  follows  intense  emotions, various 
peripheral,  acute,  painful  disturb- 
ances, and  shock  of  all  sorts.  Tobacco,  ei^)t,  belladonna,  bromids,  anti- 
mony, lead,  chloroform,  and  many  other  drugs  and  (wisons  produce  cere- 
bral anemia.  Fatty  heart,  aortic  insufficienoy,  bradycardia,  excessive 
hemorrhage,  rapid  evacuation  of  peritoneal  and  pleural  efliisions  are 
atlen<li-<l  by  cerebral  anemia.  It  takes  a  prominent  place  in  all  the 
jtencral  anemias,  ami  in  the  pemicioiLs  varieties  is  especially  markeil  and 
often  attended  by  nutritional  changes  in  the  gray  mutter  of  the  brain 
and  spinal  cord.  Cachectic  and  exhausting  diseases,  such  as  cancer, 
typlioid.  phthisis,  etc.,  produce  a  similar  condition.  Ligature  or  oblitcni- 
liiin  of  a  carotid,  or  partial  occlusion  of  Imtb  i«mtids  or  vcrtebrals  by 
atheroma,  serve  to  meclianically  produce  anemia  of  the  brain. 

Symptoms. — In  node  forms  of  brain  anemia,  such  us  an>  typified 
b^  an  oidinary  fainting  spell  or  a  great  loss  of  bloixl,  the  symptoms  are 


Fig,  ai.-Scheiu 
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"darkness  before  the  eyes/'  giddiness  or  vertigo,  noises  in  tlie  ears, 
feebleness,  trembling  of  the  limbs,  nausea  or  vomiting,  sometimes  slight 
delirium,  and  then  more  or  less  loss  of  consciousness.  Partial  or 
generalized  convulsive  movements  are  common,  and  epileptiform  con- 
vulsions are  sometimes  seen.  Finally  the  condition  remits  or  passes 
deeper  into  coma,  and  may  terminate  in  deatli.  The  face  is  usually 
blanched,  tlie  pulse  small  and  fluttering,  the  pupils  dilated,  the  skin  cov- 
ered with  a  cold  perspiration.  Similar  conditions  are  seen  in  shock,  and 
to  a  nuxlerate  degree  in  some  cases  of  migraine. 

In  the  chronic  fonHj  such  as  attends  genenil  anemia  and  the  cachexise, 
patients  complain  of  heaviness  of  the  head,  of  headaches  limited  to  a 
portion  of  the  head,  or  a  feeling  of  constriction  about  the  head.  They 
sleep  lightly  or  bn>kenly  and  their  sleep  is  disturlxKl  by  dreams.  There 
is  mental  and  physical  inertia.  They  are  irritable,  peevish,  impression- 
able, and  somnolent  The  pupils  are  dilated.  Vertigo,  sometimes 
ringing  in  the  ears,  and  nuiscae  volitantes  are  conmion,  and  often  induced 
by  rising  from  the  reciunbent  jwsition  or  by  a  quick  turn  of  the  head. 
In  extreme  cases  there  may  be  visual  hallucinations  and  temporarj'  blind- 
ness from  retinal  anemia.  Slight  delirium  or  maniacal  stotes  and  even 
epileptiform  convulsions  are  seen  in  severe  instances.  Optic  papillitis 
or  choked  disc  is  occasionally  encountered. 

The  diagrnosis  is  not  difficult  except  in  the  toxic  cases.  It  must 
be  remembered  that  th(»  circulation  in  the  face,  or  even  in  the  retina,  is 
not  a  reliable  index  of  the  brain  state,  but  is  sometimes  a  helpful  guide. 
Anemia  of  the  brain  is  relieved  by  placing  the  head  low  and  intensi- 
fied by  the  vertical  attitude. 

The  treatment  is  that  of  the  underlying  causal  state  or  toxic  con- 
dition. 

Cerebral  hyperemia,  like  anemia  of  the  Imiin,  is  always  a  secondary 
state,  and,  while  arising  from  opjKxsite  conditions,  has  many  similar  sub- 
jective symptoms.  It  may  be  recalleil  that  the  ])assing  from  s^leep  to 
the  waking  state  is  normally  marked  by  increased  cerebral  circulation, 
as  is  also  the  process  of  active  mentation,  which  is  attended  by  a  slight 
increase  in  the  surface  tern jx' rat ure  of  the  head,  jmrticularly  on  the  left 
side  in  right-handed  persons.  The  brain  volume  is  augmented  and  in- 
tracranial cerebrospinal  flui<l  is  displaced  in  cerel)nil  congestion. 

Etiology. — Muscular  effort,  coughing,  vomiting,  increased  heart 
action,  impeded  resjuration,  a  depcMideut  position  of  the  head, — all  tend 
to  increase  the  amount  of  blotKl  within  the  skull  an<l  j>roduce  congestion 
or  hyperemia  of  the  brain.  Usually  the  face  shows  a  similar  condition. 
Some  families  display  a  tendency  to  plethora  and  cerebral  congestion. 
Menstrual  i>erio(ls  are  normally  marked  bv  an  increased  circulation  in 
th(i  brain.  At  the  cliniacteric  this  occurs  in  Hushes  or  waves  and  be- 
comc^s  very  annoying.  (louty  subjects  are  j)articularly  liable  to  vas- 
(uilar  disturbance,  which  fre<iuently  involves  the  cerebral  circulation. 
Contracted  kidney  and  arteriosclerosis  are  also  commonlv  marked  bv 
such  vascular  storms.  Insolation  produces  intense  cerebral  congestion, 
and  exposure  to  cold  has  a  similar  eff'ect  by  driving  the  blood  from  sur- 
face to  center.  In  the  samc^  way  during  a  chill  the  central  orgims  are 
hyjMTcmic.     The  nitrites,  opium,  alcohol,  and  the  infections  of  typhoid, 
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piH^umonia,  tetanus,  and  many  fevers  produce  cerebral  congestion.  This 
nwy  alone  l)e  the  cause  of  the  convulsions  which  so  frequently  mark  the 
onset  of  eruptive  fevers  in  children.  The  suppression  of  menstrual 
discharges  or  <)f  chronic  hemorrhoidal  bleeding  and  pressure  on  the  aorta 
by  a  tumor  or  fecal  accumulation  raises  the  cerebral  blood-pressure. 
Cardiac  conditions  may  cause  cerebral  congestion  by  im])eding  the 
venous  return  or  increasing  the  arterial  tension.  Inflammations  about 
the  head  and  neck  and  in  the  throat  are  commonly  attended  bv  cerebral 
cimgestion.  Brain-tumors  and  continued  epileptic  attacks  usually  cause 
inen^ased  cerebral  vascularity. 

Symptoms. — Acute  cerebral  congeMion  of  a  marked  degrei*  usually 
caiUH^s  intense  throbbing  headache,  haziness  or  blurring  of  vision,  and 
si>metiiues  photophobia.  It  sometimes  leads  to  vertigo,  ringing  or 
thnil>bin^  in  the  eiirs,  a  tendency  to  somnolence,  and  if  sleep  ensues, 
frightfiil  dreams  are  likely  to  disturb  it.  There  is  mental  depression 
and  incapacity  for  thought. 

Acute  cerebral  congestion  in  a  grave  forra  occasionally  comes  on  like 
an  apoplectic  stroke  and  furnishes  an  apoplectic  equivalent.  The  patient 
falls  inert,  unconscious,  with  stertorous  respiration,  relaxation  of  the 
sphincters,  and  may  die.  He  usually  recovers,  however,  in  a  day  or  two. 
Slight  paralytic  symptoms  last  several  days  longer  and  eventually  com- 
ph'tely  disappear.  All  gradations  of  cerebral  congestive  attacks  are 
encountered,  and,  as  above  indicated,  it  is  often  difficult  to  distinguish 
at  what  point  they  become  pathological. 

In  gouty  cases  and  in  various  chronic  intoxications  there  is  a  tend- 
ency in  some  to  delirium,  in  others  to  convulsive  manifestations,  during 
the  attack  of  cerebral  hyj)eremia.  These*  motor  and  mental  excesses 
may  reach  epileptoid  and  maniacal  stages. 

i  %ronic  hyperemia,  of  the  brain  is  usually  a  jiart  of  organic  disease  of 
th:it  organ  and  does  not  here  call  for  sjK*cial  mention,  as  its  symptomatic 
value  is  commonly  apparent.  When  it  gives  rise  to  symptom  groups  it 
Is  bv  exacerbation  in  the  form  of  acute  attacks. 

The  diagnosis  of  cerebral  congestion  is  commonly  easy.     The  feel- 
ing of  fullness  in  the  head,  the  injected  eyes,  the  flushcxl  face,  full  arter- 
ies, quickened  pulse,  contracted  pupils,  and  the  increase  of  all  symptoms 
when   the  heatl  is  lowered  are  sufficiently  striking.      It   is   often  very 
diffictdt,  however,  to  distinguish  the  epileptoid  and  ajK)plectif()rm  attacks 
fn>ra  those  of  pun*  epilepsy  and  gross  bniin-lesions   res|>ectively.      In 
the  case  of  apoplectiform  attacks  in  plethoric  individuals  before  the  age 
of  fifty,  especially  if  they  are  alcoholic  or  gouty,  the  presumption  is  in 
favor  of  cerebral  congestion  and  reservation  of  oj)ini()n  is  in  order.      In 
epileptiform  attacks  the  histor}'  of  the  case  will  almost  invariably  illumi- 
nate the  situation. 

The  symptom,  hyperemia,  having  been  deciphered,  it  remains  to  trace 
it  to  its  pn»[)er  source,  and  to  this  tn^atment  is  directed.  Re])eate(l  cero 
bral  cf>ngestive  attacks  in  elderly  persons  foreshadow  cerebral  lienior- 
rhage  and  swiftening.  In  paretic  dementia  they  are  likely  to  ])e  followed 
by  apoplectiform  attacks  and  a  rapid  downward  course.  In  other  in- 
stances their  significance  is  strictly  related  to  their  cause. 
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CEREBRAL  ARTERITIS. 

Immease  importance  attaches  to  disease  of  the  wrebral  arteries,  not 
so  much  on  their  own  account  as  because  of  the  dire  consequences  of 
hemorrhage  and  softening  which  they  may  entail. 

Acute  arteritis  in  the  brain  mav  follow  infectious  diseases,  such  as 
typhoid,  variola,  diphtheria,  scarlet  fever,  measles,  and  puerj)eral  infec- 
tion. All  the  arterial  tunica  are  involved,  but  distinct  symptoms  do  not 
arise  unless  thmmbosis  ensues.  This  is  jxarticularly  liable  to  occur,  as 
the  intima  is  often  much  thickened.  The  arterial  inflammation  in  many 
instances  arises  first  in  the  vasa  vasorum,  and  is  thence  propagated 
to  the  arterial  tnuiks.  The  softening  that  ensues  may,  according  to 
Turner,  l)e  followed  by  cerebral  hemorrhage. 

Peri-arteritis  is  a  descri])tive  term  applieil  to  a  proliferating  affec- 
tion involving  the  external  arterial  coat.  It  is  attended  by  difliise  or 
circuniscril)ed  thick(»nings  and  (»onne<*tive-tissue  increase.  The  perivas- 
cular sheaths  of  the  cerebral  vessels  lx»come  choked.  This,  taken  with 
the  weak(»neil  arterial  wall,  favors  the  formation  of  saccular  dilatations. 
In  manv  instancies  the  cerebral  vess<»ls  become  beaded  with  minute  aneur- 
ysms,  which  are  prone  to  develop  at  the  branching  j)oints.  In  them- 
selves these  iniliary  aneuryftma  favor  ruj>ture,  and  the  fatty  degeneration 
of  the  arterial  and  capillary  walls  increases  this  danger.  As  a  fact,  they 
are  the  almost  invariable  source  of  cerebral  hemorrhage,  and  can  usually 
he  found  l)v  carefullv  washinc:  out  the  clot. 

Peri-arteritis  is  fre<iuently  caused  by,  or  at  least  associated  with, 
Bright's  disease.  It  may  be  induccMl  by  tubercular  infection,  which 
usually  invades  the  cranium  l)v  the  arterial  route.  It  is  a  cn^ncomitant 
of  the  involution  of  advanced  years  and  of  arteriosclerosis.  Syphilis 
may  prodiK-e  it,  as  may  gout,  rheumatism,  and  alcohol.  Symptoms  are 
very  vague  and  indefinite,  or  absent,  until  hemorrhage  or  infarction  gives 
rise  to  plegic  disturbances.  The  condition  should  be  suspected  in  chronic 
Bright's  disease  and  in  casi's  showing  arterial  degeneration  elsewhere. 

Chronic  arteritis,  athvwuuij  endarkriU^  dcformamy  is  frequently 
found  in  the  large  cerebral  vessels,  partKMilarly  thost?  at  the  base, 
and  especially  the  basilar.  The  atheromatous  plaque  originates  in 
the  occlusion  or  inflammation  of  the  nutrient  arterv,  or  vasa  vasonmi. 
This  produces  an  infarct  largely  confined  to  the  nii<ldle  tunic  of  the  ves- 
sel, and  the  fatty  degeneration  that  ensues  is  eventually  replaced  by 
calcareous  deposits.  The  vessel  may  be  completely  encircled  by  such 
a  patch,  or  numerous  atheromatous  islands  may  be  found.  By  their 
coaleseenee  the  entire  arterv  becomes  rimd  and  brittle.  At  first  the 
intima  covers  the  phujues  smoothly,  but  it  is  prone  to  break  down,  leav- 
ing the  calcareous  mattcM'  exposed  in  the  blood-stream.  This  frequently 
leads  to  local  <leposits  of  fibrin  from  the  blocKl,  which  may  cause  throm- 
botic closure  of  the  vessel  or  wash  away  in  embolic  masses  or  particles, 
to  produce  disturbance  farther  along  the  course  of  the  arterial  current. 
In  the  same  way  calean^ous  ])articles  may  be  cast  into  the  stream,  and, 
hnlging  in  the  narrowing  channel,  cause  secondary  mischief.  An- 
other eflect  of  atheroma  is  to  narrow  the  lumen  of  the  aiJected  vessel 
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through  the  thickening  of  its  i^alls  and  the  swelling  of  the  internal  coat. 
Again,  by  weakening  the  vessel-wall,  atheroma  may  produce  dilata- 
tion and  lead  to  an  aneurj'sra.  The  small  arteries  arising  at  the  seat  of 
atheromatous  invasion  may  be  occluded,  though  the  parent  vessel  re- 
mains jiervious.  Collateral  territories  are  thus  cut  off,  while  the  ulti- 
mate distribution  remains  active.  The  rigidity  and  brittleness  of  the 
artery  fiivor  rupture  and  hemorrhage. 

Atheroma  may  be  considered  as  a  purely  senile  condition  in  many 
cases,  a  part  of  the  involutionary  changes  of  the  organism  in  advanced 
yeans.  There  is  no  doubt  that  gout,  rheumatism,  great  muscular  strain- 
ing, overindulgence  in  alcohol,  lead  jK)isoning,  and  syphilis  are  addi- 
donal  causes.  Lancereaux  says  chronic  malarial  infection  may  cause 
atheroma.  Causes  are  frequently  combined  in  a  given  case,  as  gout 
and  senility.  Atheroma,  though  usually  found  after  middle  life, 
has  been  noted  in  the  aorta  and  large  systemic  vessels  in  children  and 
even  in  infants. 

The  symptoms  of  atheroma  of  the  cerebral  vessels  are  usually  vague 
ami  uncertain  until  thrombosis,  aneurysm,  or  hemorrhage  has  been  added. 
It  may  be  reasonably  suspected  when  the  condition  in  the  heart,  aorta, 
and  palpable  systemic  arteries  indicates  its  generalized  distribution. 
Protracted  nosebleed  after  middle  life  is  generally  due  to  arterial  de- 
generation of  carotid  branches  in  the  nasal  spaces  and  a  rather  common 
forerunner  of  cerebral  arterial  accident.  ^  lesion  of  the  optic  chiasm 
by  bilateral  atheromatous  thickenings  of  the  carotids  pressing  upon  it 
has  been  noted.  Double  temporal  hemianopsia  may  thus  be  j)rc)duced. 
The  formation  of  an  aneur>'smal  tumor  gives  rise  to  its  own  localizing 
symptoms.  Resulting  hemorrhage  and  thrombosis  present  symptoms 
related  to  the  structures  that  are  injured  or  destroy(»d. 

The  treatment  of  atheroma  is  practically  the  same  as  that  of  arterio- 
sclerosis. 

Arteriosclerosis )    aiieriocapiUury   fibrosis    is    always    a    general- 
ized systemic  condition,   but  it  may    be  more  accentuated  in   certain 
bodily  organs  and  there  give  rise  to  local  symptom  groups.       Its  effect 
upon  cerebral  activity  is  most  important.     According  to  Sansom,  the 
changes  brought  about  are  due  to  a  poison  circulating  in  the  blood,  which 
acts  up>n  the  fibroid  elements  of  various  tissues,  but  preeminently  upon 
those  of  the  arterial  channels.     The  essential  histological  modification 
consists  of  a  fibroid  proliferation  or  fibrosis.     In  certain  locations  this 
acts  mechanically  to  strangulate  associated  structures,  as,  for  instance,  in 
the  arteries,  where  the  muscular  fibers  are  thus  invaded  and  even  dis- 
placed.     The  walls  of  the  entire  arterial   system    beconu*  thickened. 
This  may  be  due  :  (1)  To  thickening  of  the  internal  coat,  which  may  go 
on  to  the  complete  obliteration  of  small  vessels,  or  (2),  commencing  first 
in  the  external  wall,  the  disease  may  spread  inward,  usually  causing  at 
first  some  hy|>ortrophy  of  the  muscular  coat,  or  (8)  the  fibrosis  may 
originate  outside  of  the  arterioles,  which  are   involved  secondarily  by 
extension  of  the  process  to  them.     The  various  initial  locutions  of  the 
disease  seem  to  depend  uj)on  the  mode  of  the  poisonous  invasion.     In 

»  K.  Kompe,  *'Aroh.  f.  Laryngol.,"  1899. 
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one  instance  it  affi-rts  the  iiitimii  iHivctly  from  the  blood-stream,  in 
anotliiT  tho  outer  e<«it  fnmi  the  |>erivuwciilnr  or  Iyiii|>hati(i  isjiacc,  and  in 
the  tliini  variety  tho  tibnnis  .-'tnn'tun'^  of  pitreneliymatoiis  organic  are 
distiirlnnl  tliniu);h  the  lyinpli-chaniiels,  AU  tliew  varieties  may  be 
fiiiiiul  ill  tlio  siinie  ease. 

Tins  eoiidition  has  a  mimlxT  of  |Kitholo^cal  assoeiationii.  Atheroma 
is  present  in  alwnit  oiie-lialf  the  esses.  C'jinliae  hy|)ertrophy  ami  dilata- 
tiiiii,  heiKitie  cirrhosis,  Brifiht's  di>*«iSM',  asthma  angina  [icctoris,  and 
mitral  stenosis  are  fnqiienth  associated  and  duo  to  id«ntieal  changes. 
The  eil'wt  of  artenn^clerosis  is  to  dimiin~h  the  arterial  cahber  and 
thereby  lessen  nutrition  This  nia\  rea(  h  i  c  miplete  degree  and  in  the 
brain  give  rise  to  1<k-i1i7u1  immii  and  softening 

Tile  natnre  of  the  poi»on  which  >-timiihtis  tin  fibroid  aetivity  is 
obscure.  Ijooniis  -ji\-  tht  general  fihnwis  hae  its  ongin  in  a  fibroid 
diathesis  either  he  reditu  r\  oracquin-d'  but  tin- » \plam'-  nothing.  By 
wimc  writers  det'eetne  thmmition  ]>arti(tilirU  thit  from  the  kidney,  is 
a<x;«sed.  Arteriosi  ]{ nwi-  i-  (ertainK  an  aLeiinipaniment  of  old  age  and 
is  a  fair  index  of  the  wtar  and  tear  tht  nidividnal  has  undergone  and  of 


(III-  n>iiiaining  vital  ea]>ai'ity.  We  find  it  often  a  HKirkcd  family  eharac- 
tc'rislic.  It  is  also  el.-ar  that  chriiiiic  iiitoxieatioiis  liy  iilc.hol,  lead,  gout, 
rln'Oiiiatisiii.  and  sy|iliilis  liivnr  il   stnuiffly.      Oveii'atiiig,  i-eiH-.itid  miis- 

etilar  ^rriiins.  iirid  iiitcsfiiiiil,  ri'ii:il.  musi'iihir,  and  I'lilaiicoiis  sliij^shiiess 
eoiiiil  for  ^.iMiHhin^  in  its  <-:iii>ali<.M. 

rant:,-,  l.ni  arr  :ill 


'III"  |)r.K]|[ccd  hv  iirlcric.M-]ei-.i^i^  cuver  a  wide 
.  liuill.-  of  l,niin-imti-i(ioM.  Tla-y  .■nibnico  tla**e 
I'liilitv.  and  .Ifficnerativo  j.r<"'<>>si>,  Iw.th  elironio 
and  a.-uK-.  Tli-  hi-lH-i  and"  i.HHt  d.ai<-ate  liniin-fuiu'lions  are  likelv  to 
lie  tii-sl  alViTt.^d.  \Vr.  tli.-r-'lon'.  find  l.-s.<.>iU'<l  iiKntalilv,  ajihasia, 'and 
TnoT>..i.lrtria>  or  inrr..  .-IrnusiiK'ss  of  the  lian.ls.  I'aivslhcsias  are  ver>- 
eoniirioji.     lliMiiipl.-trir  an.l  dipl.-jri,.  manifi'staTions  an-  oliscrvitl.    At  tirst 


ARTERIAL   BRAIN  DISEASES.  201 

these  symptoms  are  temponirv  and  recurrent,  but  unless  the  arterial 
condition  improves,  they  tend  to  become  more  and  more  continuous 
and  permanent.  Slight  attacks  of  hebetude  or  sleepiness  may  eventuate 
in  stu|>or,  coma,  and  even  in  death.  Jacksonian  and  generalized  con- 
vulsions, syncopic  attacks,  and  periods  of  mental  confusion  are  all  within 
the  range  of  this  protean  malady.  If  the  fibroid  change  occludes  a 
cerebral  vessel,  it  acts  like  a  thrombus,  to  which,  indeed,  it  often  leads, 
an«l  a  softened  infarct  results  in  permanent  loss  of  localized  brain- 
function.  Many  islands  of  softening  and  many  sclerotic  j>atches  may 
be  due  to  this  cause  and  present  multiple  symptoms.  Diffuse  sclerotic 
pnK^esses  in  the  cortex  are  associated  with  it,  and  it  underlies  some 
of  the  cerebnil  lesions  of  general  paresis  and  talx's.  Associated  minor 
symptoms,  such  as  vertigo,  headache,  insomnia,  irritability,  lack  of  mental 
energy  and  muscular  force,  and  the  craving  for  stimulants,  all  point  to 
the  lowered  nutrition  of  the  brain.  All  the  manifestations  of  cerebral 
arteriosclen>sis  are  likely  to  come  at  first  in  gusts  and  waves. 

Symptoms. — ^The  physical  examination  of  a  case  of  arteriosclerosis 
usually  demonstrates  a  tortuous,  rigid,  frontal  artery,  sometimes  moving 
under  the  skin  in  a  vermicular  manner  at  each  pulse- wave.  The  cornea 
commonly  is  the  seat  of  a  marked  senile  arcus.  The  radials,  brachials, 
femorals,  and  all  palpable  arterial  trunks  are  tense  and  rigid.  The  pulse 
is  one  of  high  tension.  A  light  finger  imperfectly  detects  it,  but  it  seems 
to  increase  as  pressure  is  applied  and  can  hardly  be  obliterated.  There  is 
usually  an  enlarged,  laboring  heart,  and  often  roughened  valvular  sounds. 
The  urine  is  likely  to  show  albumin  and  the  formed  elements  that  mark 
chnmic  nephritis.  Often  the  quantity  of  urea  is  scanty  or  markedly 
deficient.  A  coastipated  habit  is  the  rule,  and  the  general  health  is 
below  par.  In  less  advanced  cases  the  general  indications  of  the  arterial 
state  may  be  very  slight  and  yet  the  cerebral  mischief  may  be  extensive. 
This  is  especially  true  in  the  syphilitic  varieties.  The  same  processes 
that  take  place  in  cerebral  structures  affect  the  cord,  and  may,  and  often 
do,  give  rise  to  organic  mischief,  furnishing  the  basis  of  many  systema- 
tize<l  and  unsystematized  cord-lesions. 

The  treatment  of  arteriosclerosis  affecting  the  brain  must  be  under- 
taken at  an  early  stage  if  much  is  to  be  accomplished.     Toxic  causes,  if 
present,  must  be  eliminated.     Syphilis,  gout,  lead  ]>oisoning,  alcohol- 
ism,   renal,    pulmonar}%    and    cardiac    conditions     must    receive    their 
appropriate  management.     The  arterial   spasm  due   to  the  local   irri- 
tation of  the  muscular  tunic,   and    ])erhaps   also  to   uric   products   in 
the  circulation,  must  be  overcome.     To  relieve  the  spasm  the  nitrites, 
especially  nitroglycerin,  may  be  given  at  short  intervals.       Mercurials 
and  much  drinking  water  to  cleanse  the  intestines  and  stimulate  the 
kidnevs  are  valuable  aids.     Alkaline  waters  such  as  Vichv  and  the  lithia 
waters  are  gowl.     Care  of  the  digestive  tract  and  of  the  diet  is  of  the  first 
importance.    All  excesses  nmst  cease.    A  simple,  easily  digested  regimen, 
with  a  vent'  limiteil  amount  of  rcnl   meats,  starches,  and   sugars,  should 
be  ordered.     The  skin  should  be  kept  active  by  baths,  frictions,  and 
massage.     If  muscular  exercises  are   for  any  reason  contniindicated  or 
not  available,  massage  may  take  their  place.     An  outdoor  habit  shouhl 
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be  cultivated,  and  change  of  scene  may  do  much  to  reduce  the  mental 
distress  and  vague  bnxxlings.  Of  all  medicine  directed  toward  improv- 
ing the  arterial  condition  the  iodids  easily  hold  first  rank,  but  it  should 
be  remembered  that  the  potassium  salts  depress  the  heart's  action  and 
perhaps  add  to  the  arterial  sluggishness.  S<xlium  iodid  is  much  to  l>e 
preferred  and  is  usually  better  tolerated.  This  should  be*  given  in  do8€*s 
of  from  five  to  twenty  grains  after  meals,  and  (continued  for  months  and 
years,  with  short  intervals.  A  good  plan  is  to  onler  the  iodid  discon- 
tinued during  every  fifth  week.  Tonics  are  almost  invariably  required. 
Arsenic  cjin  be  rpadily  given  with  the  ioilid,  and  strj'chnin  is  perha|)8 
the  best  aid  to  the  laboring  heart.  Avoid  digitalis  and  everything  else 
that  tends  to  increase  arterial  tension.  Xo  harm  seems  to  come  from  the 
frequent  use  of  amyl  nitrite  or  trinitrin,  and  the  prompt,  though  tran- 
sient, relief  produced  is  often  very  gratifying,  besides  in  a  w*ay  confirm- 
ing the  diagnosis. 

Under  such  a  plan  of  treatment,  aphasias,  mental  disturbance,  hemi- 
paresis,  and  many  other  symptoms  of  brain  disturbance  will  sometimes 
rapidly  clear  up  and,  if  not  cured,  remain  in  al)eyance  for  years,  pro- 
vidcnl  moderation  in  all  things  Ik»  the  rule  of  life.  The  ]>rognosis, 
however,  shoul<I  Ix?  guard^nl,  as  we  know  that  brain-<»ells  degenerate' 
beyond  recovery  if  entirely  deprivinl  of  their  blo<jd-supply  for  about 
fortv-eight  or,  at  the  most,  seventy-two  hours  at  a  time.  At  l)est  it  is 
evident  that  the  presence  of  arteriosclerosis  signifies  a  shortened  life-lease. 

Syphilitic  Arteritis. — Ft  is  now  genemlly  recognized  that  cere- 
bral arteritis  from  syphilitic  infei*tion  may  K*  a  comparatively  earlv 
manif(*station  of  the  disease.  Ogilvie  shows  fn)m  Naunyn's  statistics 
that  syphilitic  diseases  of  the  cerebrospinal  axis  present  the  greatest  pro- 
portion of  cases  during  the  first  year  following  the  initial  lesion,  but  they 
fnay  appear  even  afVer  a  score  of  years.  The  basilar,  can)tids,  cinrle 
of  Willis,  aixl  large  cercbnil  arteries  are  those  usually  iniplicate<l,  but 
smaller  brain-arteries  may  be  siniilarl\  diseased.  The  sj)ecific  inflam- 
mation may  pnxlnee  a  peri-arteritis  an<l  ninlular  placjues  that  look  some- 
thing like  tlios(»  of  atheroma,  or  il  may  invade  and  infiltrate  all  the 
arterial  walls  with  giunniy  pHnlucts,  connneneing  either  as  an  endarter- 
itis or  a  jxri-arteritis.  l^uig-standing  svphilitie  arteritis,  es}KK*ially  of  the 
large  vess<'ls  of  the  base,  prcwluees  a  sclerous  degeneration  that  does  not 
calcify.  It  is  generally  circinnscribed  in  snmll  patches,  cjiusing  bulging 
of  the  internal  and  external  coat<,  deforming  the  artery  and  altering  its 
capacity. 

Syphilitic  arteritis  lea<ls  to  :  (1)  r)l)<triiction  of  the  vess<'l  by  the  j>ro- 
dnetion  of  thronil)o>is  or  by  an  obliterating  endarteritis;  (2)  ni])ture 
and  h<'niorrhage,  and  (.*>)  anenrysni.  It  may  appear  at  any  age  and 
mav  follow  inherited  syphilis  in  children  and  even  in  adults. 

•  *    I 

The  in(>st  prominent  in<lications  of  sy])hilitic  disease  of  the  cerebral 
arteries  are  the  pnwlroniata.  Of  these  the  syphilitic  headache,  coming  on 
usually  toward  eyeninn:  and  lastin<r  until  midniirht,  is  the  most  distinct- 
ive.  Kxce|)t  that  due  to  tumor,  it  is  the  mo>t  intense  and  nnnuuiagt'- 
able  headache  with  which  the  physician  is  called  upon  to  deal.  Or- 
dinarily it  is  not  confined  to  anv  portion  of  the  head,  but  is  described  as 
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being  somewhat  superficial,  unlike  the  deep-seated  pain  of  tumor.  Un- 
less the  condition  is  now  recognized  or,  as  is  rarely  the  case,  sponta- 
neously subsides,  disturbances  in  the  cortex  are  likely  to  appear,  marked 
by  paresthesias  and  loss  of  power  in  the  extremities  or  disturbance  of 
speech  and  the  special  senses.  After  vacillating  symptoms  of  this 
character,  which  have  a  tendency  to  recur  at  intervals  of  a  few  days 
or  weeks,  an  apoplectic  stroke,  due  to  sudden  rupture  of  the  vessel, 
may  ensue,  or  a  complete  thrombosis  lead  to  cerebral  softening.  When 
hemorrhage  or  thrombosis  takes  place  the  headache  usually  disappears, 
or  sometimes  it  disapjKnirs  a  few  days  before  the  onset  of  serious  results. 
The  symptoms  are  those  of  cortical  irritation  and  the  eventual  onset  of 
paralysis  is  asually  not  marked  by  complete  loss  of  consciousness,  ex- 
cept in  the  hemorrhagic  form,  and  coma  is  the  great  exception.  Apha- 
sia, facial  [>aralysis,  monoplegia,  paresthetic  tinglings,  preceded  by  a  his- 
tor\'  of  violent  headache,  with  nocturnal  exacerbations,  strongly  indicate 
syphilitic  disease  of  the  cerebral  arteries,  even  in  the  absence  of  any  his- 
tory of  speinfic  infection.  As  has  l)een  shown  by  Cliar«)t,  almost  invari- 
ably there  is  some  degree  of  basilar  syphilitic  meningitis  in  these  cases 
ami  transient  or  permanent  disturbance  of  the  ocular  ap{)aratus  is  often 
added. 

According  to  Charrier  and  Klip|K»l,  the  chief  groups  of  cerebral  mani- 
festations of  syphilitic  disease  of  the  arteries  are:  (1)  AiK)plexy ; 
(2)  paralysis  from  obliterating  arterial  disease ;  (3)  slight  aphasia  and 
transitorA'  varj-ing  i>alsies,  and  (4)  intellectual  disturbance  somewhat 
similar  to  that  of  general  paresis.  There  is  also  reason  to  suppose  that 
it  is  the  true  though  remote  basis  of  general  paresis. 

The  treatment  of  the  condition  should  be  energetic  even  when  it  is 
diagni>sed  early,  and  will  be  discussed  at  length  under  the  consideration 
of  General  Syphilitic  Diseases  of  the  Nervous  System. 

Acute  arterial  degenerations  of  an  amyloid  and  fatty  character 
aflFecting  the  cerebral  vessels  may  follow  numen)us  states  inarkinl  by 
various  svstemic  infections.  Onlv  in  verv  nu'c  instances  do  tliev  give 
rise  to  markinl  cert^bral  symptoms,  and  thes(»  are  usually  overshadowed 
by  the  general  state.  Ru])ture  and  hemorrhage  or  thrombosis  and 
softening  may  be  due  to  them. 


CHAI^ER  VI. 

CEREBRAL  HEMORRHAGE  AND  THE  HEMIPLEGIC 

STATE. 

Excepting  traumatic  csises,  hemorrhage  into  the  substance  of  the 
brain  is  a  secondary  or  terminal  effin^t  of  degenemtive  or  inflanuiia- 
ton*  disease  of  the  cerebnd  blood-vessels,  almost  invariably  of  the 
arteries.  Usually  of  com|xiratively  slight  seriousness  in  itself,  the  re- 
sulting injur}'  or  destniction  of  important  brain-structures  entails  pi»r- 
manent  disability   if  an   early  fatality   is    escaped.     All  parts  of  the 
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encc^plialoii  are  subject  to  arterial  disea>*e  and  resulting  hemorrhage,  but 
certiiin  locations  present  sjK'cial  liabilities.  The  mont  freifiieid  tdte  is  in 
the  distribution  of  the  lenticnilostriate  arteries  arising  dirt^ctly  from  the 
trunk  of  the  middle  cerebral  and  supplying  the  basjd  ganglia  and  their 
internal  and  external  «ipsules.  Of  these,  the  anterior  bnuich  is  the 
s(Hc.alled  artery  of  cerebral  hemorrhage.  After  the  region  of  the  basal 
ganglia  and  caj)sules,  in  onler  of  frequency  a.s  sites  of  cert»bnil  hemor- 
rhage, follow  the  centrum  ovale,  cortex,  cerebellum,  ])ons,  medulla,  crura, 
and  corpus  c^dlosum.  So  conniionly,  however,  doc»s  hemorrhage  (K*cur 
in  the  neighborh<MKl  of  the  large  gmiglia  that  a  somewhat  definite  clini- 
cid  ty|H'  of  cerebnil  hemorrlmge  is  presi»ntcd.  This  will  first  <  iigage 
our  atti'ution,  and  then  the  less  fr<'(iuent  sorts  and  varieties,  all  of  which 
have  symptoms  in  common,  may  be  rapidly  sketched. 

Pathological  Anatomy. — Cerebral  hemorrhage  of  the  ciij)sular 
variety  occurs  with  ab(»ut  (Hjual  frequency  on  the  two  sides  of  the  brain. 
The  (juantity  of  bhxHl  extravasat^l  dej)ends  ujxni  two  factors,  (1)  the 
size  of  the  bl<H)d-vessel  and  (2)  the  arterial  j)ressure,  but  the  pres- 
sure is  much  the  more  importiint  of  the  two.  A(*conling  to  AVernicke 
**  the  ai>oj)lectic  or  traumatic  effect  is  ecjual  to  the  j)rfKluct  of  the 
amount  of  ef!'use<l  blocnl  into  the  s<iuare  of  the  pressure  with  which 
it  is  extravasjitc<l."  Onlinarily  the  hemorrhage  commenc(»s  in  the  an- 
ti'rior  ]M)rtion  of  the  lenticular  nucleus  and  sc|){irates  or  tears  through 
the  adjoining  structures,  invading  the  intiTnal  caj>sule,  the  external  cjij)- 
sule,  and  the  oj)tic  thalamus.  It  may  extc'ud  uj)ward  into  the  centrum 
ovale  (»r  tear  into  the  lateral  ventricle,  and  finally  brejik  thnnigh  into 
the  ])ial  sjwces  at  the  Iwse  near  the  oj>tic  chiasm.  A'^erj'  exce])tionally 
the  blo(Kl  l)rcaks  through  the  cortex  of  the  convexity,  but  onlinarily  it 
is  arr(\<t(Hl  at  X\w,  lower  surface  of  the  gray  matter. 

Ilecent  hemorrhages  show  a  cojigulum  bathed  in  serum  and  non- 
adherent to  the  surfjice  of  the  hemorrhagic  jx)cket.  After  a  few  days 
the  serum  is  relatively  increasiHl,  the  coagulum  is  contracted,  and  is 
attached  t<»  the  adjoining  stnictures  by  fibrinous  trabecuhe.  Absorption 
of  the  serum  then  follows.  The  clot  is  resorbed  in  jmrt,  and  finally 
only  an  ocherous  mass  remains,  nuuh'  up  of  bl(M)d-crvstals,  ])igment, 
and  fatty  detritus.  \\\  thickening  and  j)articipation  of  the  surrounding 
brain  a  sort  of  cyst  is  formed.  If  it  is  small  and  its  walls  coapt, 
cicatrization  may  ensue.  About  large  s<Hcall(Hl  a]M)plectic  cysts  there  is 
usually  a  zone  of  degeneration  and  fatty  softening.  This  is  often  the 
seat  of  minute  hemorriiages,  and  is  likely  to  undergo  inflammatory 
changes  or  by  infection  U'coine  purulent.  An  abscess  thus  results  in 
which,  sometimes,  tiie  |mrtially  orgjuiized  hemorrhagic  clot  flojits. 

Even  in  recent  hemorriiages  there  is  difficulty  in  det<Tmining  the 
origin  of  the  bhxKl.  Wy  carefully  washing  away  the  clot  under  water 
miliarv  aneurvsms  are  almost  certain  to  be  found.  They  bead  the 
arterial  vessels  that  are  brought  to  light,  and  sometimes  one  is  fortunate 
enough  to  find  the  minute  sac  originally  ruptunKl  and  still  containing 
a  fragment  of  organized  clot.  C)ther  vasenlar  lesions  that  occasionally 
give  rise  to  cerebral  hemorrhage  an^  amyloid,  hyaline,  syphilitic,  and  fatty 
arterial  degenerations  and  acute   infective  arteritis.      In  ancient  cases 
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cicatrization  and  spreading  degenerative  changes  usually  obscure  the 
exact  vascular  fault 

The  motor  tracts  that  are  cut  by  the  lesion  present  a  descending  de- 
generation which  extends  downward  the  whole  length  of  the  neuron.  In 
the  cord  the  pyramidal  tracts  are  usually  lK)th  involved,  but  to  a  greater 
extent  on  the  side  opposite  the  lesion.  Exceptionally  in  cases  of  long 
standings  changes  in  the  upper  motor  tract  entail  secondary  disturbance 
on  the  lower  motor  and  trophic  neuron,  and  an  amyotrophic  condition 
is  superadded,  with  corresponding  degeneration  in  the  anterior  horns. 

Etiology. — In  any  given  case  of  cerebral  hemorrhage  there  are, 
ordinarily,  a  number  of  causative  elements.  Almost  invariably  there  are 
(1)  A///A  arterial  tetmon  and  (2)  lowered  arterial  resit^anee.  The  causes 
of  miliary  aneurysm  are  much  the  same  as  those  of  rigid  arteries, 
atheroma,  and  canliac  hypertmphy.  The  strongly  acting  heart  drives 
the  blcKxl-column  through  the  rigid  aorta  and  carotid,  and  its  full  force 
falls  u|K>n  the  arteries  arising  from  the  circle  of  Willis.  These  are 
of  ct>m|xinitively  small  caliber,  and,  not  having  outlets  by  anastomosis, 
op|H>se  a  d<»ad  wall  of  resistance  to  the  directly  re<?eived  cardiac  impulse. 
SumHinded  in  turn  by  perivascular  spjices  and  not  supported  by  firm 
parenchymatous  tissues,  their  walls  weakened  by  age  or  infection  and 
yieUling  at  numennis  points  to  the  formation  of  saccular  dilatations, 
arterial  rupture  naturally  follows. 

The  predisposingr  causes  of  cerebral  hemorrliage  are  those  that  j)ro- 
duce  or  tend  to  produce  the  primal  arterial  disease.     Advanced  age, 
gxnit,  alcoholism,  rheumatism,  plumbism,  and  syphilis  are  chronic  states 
favtiring   it.     Acuie  infediotiSy  tending   to   produce  acute    arteritis  or 
amyloid  and  fatty  degenerations,  such  as  puerperal  infection,  diphtheria, 
scarlet  fever,  etc.,  are  possible  active  factors.      Wlwojying-emigh  in  chil- 
dren  is  an  occasional  cause,  the  factors  of  strain,  infection  and  lowered 
resistance    all    being    present.      An   undoubted   hereditary    tendency    to 
cerc*bral  hemorrhage  is  sometimes  encountered.     The  writer  is  familiar 
with  one  family  of  eleven    brothers  and  sisters,  nine   of  whom   have 
die<l   from   cerebral  apoplexy.     The  so-called  apoplectic  habit  has  no 
significance  if  not  associated  with  other  predisjx)sing  conditions.     The 
rir^lation  of  aye  to  cerebral  hemorrhage  is  an  im|K)rtant  one.     During 
th(»  first  year  of  life  it  is  relatively  frequent,  and  drops  thence  to  the  end 
of  the  first  decade.    Gowers  states  that  a  j)ro[>ortion  of  1.8  to  ever>'  1000 
under  the  age  of  ten  have  suffered  from  this  accident.     From  ten  to 
twenty-five  it  is  infrecpient,  and  then  rapidly  mounts,  reaching  its  maxi- 
mum at  about  fifty-five,  thence  again  descending,  and  seldom  occurs  afler 
seventy-five  years  of  age.     The  male  sex  shows  considerable  preponder- 
ance, about  three  males  to  two  females  suffeiing  from  cerebral  hemor- 
rhage.    This  is  due  to  their  greater  tendency  to  excesses  and  incrt^stnl 
liability  to  exposures.     Temperate*  climates  and  winter  months  show  an 
excess  of  cases  over  the  opjK)site  conditions. 

Ever}-thing  which  induces  an  accelerated  circulation  must  be  ranked 
as  an  incitinGT  cause.  All  physical,  mental,  and  moral  shoeks,  and 
all  intense  enuitions  may  lead  to  cerebral  apoplexy  in  those  predisposed. 
Muscular   effhrts,   coughing,   sneezing,   straining    at    stool,   coitus,   and 
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vomiting  have  induced  it.  Deran^nienti^  of  the  circulation  with  cardiac 
(effort,  due  to  exj)osure  to  the  cold  or  from  a  cold  bath  or  a  bath  after  a 
full  meal,  have  served  to  rupture  the  disea^^ed  artery.  In  the  Great  Lake 
region  of  this  country  the  frcKjuent  .sudden  changes  in  barometric  pressure, 
attended  as  they  very  often  are  by  extraordinary  variations  in  atmos- 
pheric humidity  and  temjR^rature,  constitute  a  menace,  if  they  do  not 
furnish  an  inciting  amse  of  cerebral  hemorrhage.  It  often  follows  a 
debauch. 

Symptoms. — The  (ynaet  of  cerebral  hemorrhage  of  the  capsular 
variety  is  almost  invariably  abrupt,  and  constitutes  the  tyj>e  of  cc»rebral 
ajK)plexy  that  is  familiarly  and  j)rojK»rly  called  "a  stroke.'^  In  very 
exceptional  cases  it  is  preceded  by  momentary  confusion,  vertigo,  un- 
easiness, or  other  vague  subjective  disturbance.  Most  of  the  alleged 
prodromaia  are  merely  symptomatic  of  the  arterial  condition  that  always 
precedes  the  stn)ke,  and  are  comnum  to  peri-arteritis  and  arteriosclerosis. 
A  hypertrophied  heart,  rigid  artery,  and  high  arterial  tension,  a  con- 
tracted kidney  and  albuminuria,  with  or  without  formed  kidney  ele- 
ments, are  of  some  value  in  presaging  an  ajK>]>lectic  seizure  from 
cerebral  hemorrhage.  The  patient,  ordinarily,  is  stricken  down, 
and  in  the  foudn)yant  cjises  may  die  instantly.  If  walking,  he  falls 
heavily,  or  if  sitting,  reels  out  of  his  chair.  Consciousnt^ss  is  almost 
instantly  alH>lished.  The  action  of  any  of  tl»e  inciting  causes  named 
above  will  correspondingly  affect  the  opening  scene.  At  first  the  face 
is  pale,  the  pupils  contracti'd,  and  muscular  twitchings  or,  rarely,  active 
general  convulsions  may  occur.  There  may  be  considerable  motor 
restlessness  and  uneasiness  until  coma  becomes  profound. 

In  the  apoplectic  state  that  follows  the  patient  lies  inert,  uncon- 
sciom,  breathing  slowly  and  stertorously,  and  often  presenting  the 
Cheyne-Stokes  respiration.  The  face  is  mottled  or  even  deeply  cx)n- 
gested,  coverwl  with  perspiration,  and  expressionless.  The  half-o|>en 
eyes  present  sluggish  or  inactive  and  usually  contracted  pupils.  The 
conjunctiva  is  usually  congested  and  insensible,  and  tlie  palpebral  reflex 
is  wanting.  All  forms  of  sensibility  are  al>olished.  The  sphitiderH  are 
relaxed  and  the  limbs  limp.  There  is  usually  urinarj'  retention,  and 
overflow  occurs  later.  At  this  time  it  mav  be  difficult  to  determine 
which  hemisphere  has  b(»en  injured.  Sometimes,  by  ciireful  examina- 
tion, the  paralyzed  side  is  found  more  comj)letely  relaxed  than  the  other, 
in  which,  perhaps,  some  slight  resistance  to  j)assive  movements  is  present, 
or  the  sound  limbs  when  raised  do  not  fall  so  heavily.  There  is  also, 
even  from  the  first,  a  tendency  for  the  jiatient  to  direct  his  face  and  eyes 
in  conjugate  deviation  to  the  side  of  the  brain  that  contains  the  hemor- 
rhage. This  indicates  muscular  paralysis  on  the  side  from  which  they 
are  turne<l.  This  deviation  must  not  be  of  the  sjwismwiic  sort,  which  has 
an  opposite  significance.  At  first  all  the  cutaneous  and  muscle  reflexes 
are  temporarily  increased,  but  imnunliately  subside  and  tend  to  dis- 
apix'ar.  Sometimes  they  show  most  diminution  (m  the  j)aralyzed  side. 
The  toe-sign  of  Babinski  almost  invariably  develops  within  a  few  hours, 
even  within  a  few  minutes,  and  peivists  indefinitely.  The  comatose 
condition  either  deejK'ns  int<»  death  or  pass(\s  off. 

After  a  variable  pericxl  of  iiours  or  even  days  the  coma,  in  cases  not 
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immvtliaiL'ly  fatal,  gradually  yidds  to  torpor,  in  wlncli  the  patient  can 
be  n«is«i  by  strong  and  es[iecially  by  painful  stimulation.  He  pushes 
away  the  piDching  fingers  of  the  examiner,  mutters  a  little,  takes  a 
deep,  C|uick  inspiration,  or  otheru'itie  manifests  discomfort.  Then  he 
be»r?  loud  voice-sounds,  and  finally  shows,  l»y  facial  expression  and 
allf-nipt:^  at  speech,  that  he  has  regained  partial  conscious ne^^s.  Ff  undis- 
tarltetl,  he  relapses  into  stertorous  sleep,  and  the  expired  air  puffs  out  the 
flabliy  check  of  the  paralyzed  side  of  the  face  and  escapfw  through  the 
angle  of  the  nioutli  on  that  side.     Finally  consciousness  is  nistored. 

Shortly  after  tlic  stroke  the  rectal  feBiixmture  is  slightly  lowered,  but 
is  likely  to  rise  a  little  alxtvc  normal  after  a  day  or  two.  In  all  cases 
after  a  few  hours  the  teni|>erature  will  l>e  found  higher  on  the  side  from 
which  the  eyes  arc  averted — that  is,  on  the  paralyzed  side — than  on  the 
otlit-r.  This  is  true  of  the  mouth,  face,  trunk,  and  extremities,  and  the 
difffreiK-e  amounts  to  from  1°  to  2°  F.  At  the  same  time  this  warmer, 
paralyzed  side  often  shows  increased  perspiration,  and  usually  an  in- 
U-nsilied  retlness  and  congestion  as  compared  with  the  other. 

The  motor  loss  in  this  variety  of  cerebral  hemorrhage  is  hemiplegic. 
After  consciousness  has  partly  returned  its  distribution  can  be  plainly 


deiermined.  Usually  the  arm  is  much  more  atfccted  than  the  \q^,  and 
the  face  shows  great  variatii>ns  ol'  iinplit^tion  in  difiercnt  cases.  In  some 
it  is  scarcely  afl'ected.  As  a  rule,  the  distal  jwirtion  of  the  limb  is  much 
mure  affected  than  the  portion  near  the  trunk.  The  haiid  thus  suffers 
pn>pi)rtionately  more  than  the  arm  or  shoulder,  the  tiK)t  than  the  thigh. 
The  muscles  of  the  trunk,  being  paired  and  fully  ^'presented  bilaterally 
ID  the  cortex,  do  not  show  much  onc-sidcd  loss  of  power.  A  careful 
eiamination  will,  however,  detect  reduced  respiratory  excursions  on  the 
]nUie<l  si<le  in  toreed  respiratory  movements,  and  unilateral  weakness  in 
itieacLt  of  snwzing,  (wighing,  etc'  Thf  facitif  tiMymmetni  ttffi-rs  several 
imjxirtant  and  sigtiifi<^ant  i)ecnliarities.  Except  in  the  rarost  instances  it 
i^  iinly  the  lower  half  of  the  fncial-ncrvc  distribution  that  is  nincli  ini- 
\WTf<\.  The  froutid  and  orbicular  regions  show  but  little  lack  of  imwcr; 
tht  bniws  aro  raise<l,  the  eyes  chwe  and  o])en  nearly  as  well  as  ever,  but 
a  slight  unilateral  paretic  defect  is  certainly  iircsent  as  a  rule.  In  the 
WiTface  the  lack  of  muscular  power  and  tone  allows  tlie  mouth,  chin, 
*  Sicanl.  "Arch,  de  Neurol  op.,"'  Dpc.,  ]8!)S. 
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and  (^veii  the  nose  to  deviate  to  the  sound  side.  All  volunUtfy  attenii)ts 
to  use  the  labial,  nasal,  and  zygomatic  museles  increase  the  deformity, 
but  usually  in  emotioniU  expression,  as  in  laughing  or  weeping,  the  lack 
of  symmetry  tends  to  disap{K^ar  (Fig.  85).  ()nly  when  the  basal 
ganglia,  and  |)artieularly  the  thalamus,  are  seriously  invaded  by  the 
hemorrhage  do  emotional  expressions  also  intensify  the  oue-sidedness. 
Even  then  the  retention  of  jK)vver  in  the  upix?r  lialf  of  the  face  distin- 
guishes this  palsy  fnnn  that  of  disease  of  the  seventh  nerve.  The 
conjugate  deviation  of  head  and  eyes  passes  away  as  (*onsciousness 
returns,  but  the  tonfjue  when  j)rotrud(Hl  turns  strongly  to  the  jmralyzed 
side,  owing  to  the  weakness  in  the  corresjxmding  genioglossus.  With 
the  tongue  protrude<l  the  patient  vx\\\  not  move  its  tip  acn)ss  the  median 
line  towanl  the  sound  side.  This  lack  of  muscular  |K)wer  in  the  tongue 
and  lips  tends  to  muffle  and  thicken  the  Hpeerh,  which  may  even  Wwinie 
iiiisiil,  as  the  soft  palate  shares  in  the  nniscular  weakening  and  dnK)|>s 
on  the  panilyzed  side.  Aphakia  is  not  onlinarily  pHxluced  by  capsular 
hemorrhage.  In  excej)tional  cases  the  lesion  implicates  the  cortico- 
peduncular  speech-tracts,  j)roducing  a  variety  of  motor  a])hasia  marked 
largely  by  ataxic  control  of  the  nuiscles  of  spewh-production. 

Sensory  Disturbances. — As  consciousness  return^  after  the  stroke, 
ordinarily  the  complete  cutaneous  insensibility  disapjiears.  Only  in 
those  cases  in  which  the  lesion  destroys  the  sensory  pathway  in  the  jk)s- 
terior  third  of  the  posterior  limb  of  the  ca|>sule  do  we  have  j)ersistent 
hnnumejfthema  corresponding  to  the  hemiplegia.  This  identical  anesthetic 
field  is  sometinu»s  encimntered  in  hvsteria,  which  mav  indewl  l)c  induced 
by  the  shock  of  a  cerebnd  hemorrhage*  as  well  as  by  any  other  acc^ident, 
and  may  give  rise  to  a  jwrplexing  combination.  Close  scrutiny  for 
oth(T  evidence  of  antecedent  hvsteria  should  be  made  in  all  such  cases. 
The  scMisorv  disturbance  in  the  limbs  is  usually  more  pn)nounced  toward 
their  distal  extremities,  where  the  pandysis  is  also  always  most  marked 
and  persistent.  ITaniatiopHia  is  frecjuently  present  immcKliately  after  the 
stroke,  but  usually  passes  away  in  a  few  days  with  the  other  sensory 
disturbances.  When  the  visual  path  at  the  sensory  crossway  is  injured, 
henn'anopsia  persists.  Even  when  the  patient  is  still  inclined  to  stupor  it 
may  be  detec^ted  by  bringing  the  fingers  into  the  visual  field  first  fmm  one 
and  then  from  the  opj>osite  side.  Disturl)ance  of  other  speciai  Heni<en  is  sub- 
ject to  the  sjime  rule.  Often  there  is  considerable  pain  and  sensitiveness 
in  the  panilyz(»d  liml)s.  Severe  headaches  and  vertigo  are  uncommon 
until  tlu»  hemiplegic  state  is  established,  and  even  then  they  are  rart\ 

Trophic  disturbance  in  the  early  days  after  cerebral  hemorrhage  is 
n\n\  An  aeute  hcdmre  sometimes  apj)ears  over  the  buttock  of  the 
j)anilyzed  side,  and  in  a  f(?w  days,  almost  in  a  few  hours,  attains  large 
dimensions.  Such  cases  almost  invariablv  soon  t<»rminate  in  death. 
Rapid  emulation  and  <»ven  raj)id  faitenituf  are  encountennl  at  times. 
Disturbance  of  the  iniKlullarv  iniclei  probably  accounts  for  tem|M)rar\' 
albmninuria  and  (jljfvoHuria^  which  are  iiuMdentally  obsi'rved  in  some 
cas<»s.  To  the  same  source  some  attrilnite  the*  rare  gjistric  and  intestinal 
hemorrha{f€s.  O»ciisionally  a  large  joint  on  the  j>alsied  side,  notably  the 
shoulder,  may  develo})  an  dcuie  arthrUi%  and  all  the  articulations  of  the 
paralyzed  limbs  are  later  on  inclined  to  rigidity  out  of  pro|H>rtioD  to 
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their  disuse.  After  the  first  week  a  rapid  elevation  of  temperature  is 
sometimes  produced  by  the  development  of  an  infectious  cerebrUis  about 
the  hemorrhagic  focus.     It  usually  ends  fatally. 

The  hemiplegric  state  finds  its  prototyi>e  in  the  cases  that  survive 
the  stroke  of  cerebral  hemofrhage.  It  must  not  be  overlooked  tliat 
it  is  a  sequence  common  to  many  cerebral  and  spinal  lesions,  and  is 
associated  with  some  neuroses.  It  may  follow:  (1)  Traumatic  lesions 
of  the  brain  and  cord  ;  (2)  meningt»al  lesions  due  to  hemorrhage,  inflam- 
mation, syphilis,  and  tuberculosis ;  (3)  cerebral  lesions  due  to  hemor- 
rhage, softening,  tumors,  abscesses,  and  sclerosis ;  (4)  cerebrospinal 
lesions  of  tabes,  nniltiple  sclerosis,  and  general  paralysis  of  the  insane. 
It  may  be  due  originally  to:  (1)  Intoxication  by  uremia,  diabetes, 
alcohol,  lead,  mercury,  and  some  carbon  compounds ;  (2)  infections  from 
[Hieumonia,  malaria,  typhoid  fever,  puerperal  fever,  eruptive  fevers, 
diphtheria,  influenza,  syphilis,  and  tuberculosis;  (3)  it  marks  some 
cases  of  chorea,  hysteria,  and  paralysis  agitans. 

In  cerebral  hemorrhage,  if  death  does  not  occur  during  the  first  three 
weeks,   improvement  in  the  paralytic  features  uniformly  appears  and 
is  progressive  for  several  months.     Finally,  all  gradations  are  encoun- 
tered, from  the  slightest  paresis  to  complete  hem i paralysis.     In  a  well- 
marked  case,  in  which  at  first  the  hemiplegia  is  complete,  we  may  ex- 
pect some  return  of  voluntary  motion  after  ten  or  fifteen  days.     The 
k>wer  extremity  first  shows  improvement,  and  is  followed  by  the  face  and 
later  by  the  upj)er  extremity.     In  six  to  eight  weeks  the  jjatient  may 
stand  and  perhaps  with  much  aid  walk  a  little.     During  this  time  a  not- 
able change  has*  ap])eared  in  the  reflexes  and  the  tone  of  the  paralyzed 
muscles  is  greatly  altered.     At  first  the  reflexes  are  abolished  or  greatly 
diminished  and  the  muscles  hang  limp  and  flabby  from  the  bones.     Grad- 
ually the  reflexes  increase  and  become  exaggenited.     Transient  stifl*ness 
and  rigidity  are  then  found  in  the  limbs.     Ankle-clonus,  rectus-clonus, 
and  even  wrist-clonus  appear,  and  with  the  temj)orary  rigidities  fore- 
shadow the  later  contractures.     The  increase  in  myotatic  irritability  may 
be  ex|>ecte<l  to  appear  during  the  third  week,  and  is  always  present  sooner 
or  later,  if  the  motor  pathway  in  the  brain  is  injured  by  the  hemorrhage. 
Introduced  by  the  myotatic  irritability,  clonus,  and  the  fleeting  attacks 
of  rigidity,  the  period  of  late  contrdctures  is  established  from  one  to  four 
mimths  after  the  stroke.     In  very  rare  cases  it  is  never  fully  developed, 
and  in  other  rare  cases,  owing  to  secondary  changes  in  the  trophic  cen- 
tel*^  of  the  coni,  it  disapjiears  after  being  well  marked  for  years  and 
muscular  atrophy  develops,  but  the  rule  is  that  once  present  it  is  j)ro- 
gn-Sfiive  for  a  time  and  then  permanently  remains.     Under  the  action 
of  this  contracture  the  limbs  assume  characteristic  rigid  attitudes  that 
ci^nstitute  great  deformities.      It  sometimes  strongly  involves  the  focey 
which  is  then  drawn  to  the  affected  side  and  gives  to  the  sound  side  a 
talst'  appearance  of  weakness. 

In  the  upper  extremity  the  flexors  predominate  to  draw  the  digits 
into  the  j^lni  of  the  hand,  to  flex  the  wrist,  to  pronate  the  forearm, 
and  to  fix  the  elbow  at  an  angle.  The  extremity  is  usually  held  close 
to  the  chest.     In  these  vicious  positions  the  joints  become  practically 
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BolderMl.  AAcr  the  c«hc  ie  somewhat  chronic,  if  the  fingers  or  wrist 
Hre  ext^iidctl,  tliey  fairly  tinap  baok  tu  their  flexed  positions,  and  the 
ti^rhtly  cleticht^d  fingers  may  cause  tropliic  lesions  in  the  palm.  In  cases 
of  long  standing,  prol»ahly  both  from  the  enforced  inactivity  and  trophic 
disturbance,  the  range  of  joint  movements  is  considerably  limited  irre- 
spective of  the  muscular  contracture,  and  sometimes  this  appears  early. 


beiDit>l(Klc  buid. 


In  the  loirtr  exiremity  extensi(m  prevails.  The  knee  is  held  quite  rigidly 
extendeii  and  there  is  a  tendency  to  ec|iii  no  varus,  so  that  the  foot  rolls 
over  <in  its  outer  border.  These  arc  the  usual  contractures,  and  give  to 
the  )Hitient  an  iMitwIe  and  affoit  that  are  distinctive.  It  will  be  re- 
wdled  that  the  distjU  portions  of  the  extremitii'S  are  most  affected,  and 


rig.  ST.— Tbe  huiiil|.l. 


•g  wcifibl  iiD  iWRlic  leg  null  iiue  wbllv  idvaiiciiig : 


now,  rigidly  fixed  by  the  contractures,  they  are  moved  en  mamie  by  the 
muscles  uf  the  jn-lvii-  an<]  shoulder  girdles.  In  wiilkhtff  the  rigid  lower 
extremity  is  used  wimewliut  as  a  peg-leg.  The  body-weight  is  carried  on 
the  sound  limb,  over  which  ihc  trunk  inclines  outwiinlly.und  by  Ixxlyand 
[K-lvic  movements  the  (mn'tic  lower  limb  is  swung  forward,  the  drag- 
ging to<'  des<'rihiiig  an  an--like  course  around  the  h<»-l  of  the  sound  side. 
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TTien  upon  the  paralyzed  limb,  often  trembling  with  clonic  action,  as 
apon  a  stilt,  the  next  step  is  taken  by  the  sound  side,  aided  usually  by 
a  cane  or  crutch. 

A  marked  minority  of  cases  show  a  type  of  extension  in  the  upper 
extremity,  which  is  most  pronounced  at  the  elbow.  The  limb  is  held 
rigidly  by  the  side  of  the  body.  The  wrist  and  fingers  may,  though 
very  rarely,  also  be  extended,  and  the  supinators  may  overbalance  the 
pronators.  Again,  flexion  may  predominate  in  the  lower  limb,  or  exten- 
sion may  be  present  in  the  upper  and  flexion  in  the  lower  limb,  or 
different  segments  of  the  same  limb  may  show  oi)i)osite  conditions  as  to 
flexion  and  extension.  This  late  rigidity  may  render  it  impossible  to 
demonstrate  the  mwicfe  reflexes,  which,  nevertheless,  are  greatly  exag- 
gerated. The  toe-sign  is  usually  present  and  readily  elicited.  Like 
the  myotatic  irritability,  the  late  contractures  an*  due  to  the  descending 
di-generative  pn)ce&ses  in  the  motor  tracts. 

The  paralyzed  limbs  show  marked  (nrculaiory  diHturbance,  They  are 
at  first  reddened  and  cyanosed.  The  blanched  spot  caused  by  finger- 
pressure  only  slowly  disappi^ars.  Sometimes  they  are  sodden  with  per- 
spiration and  show  epithelial  variations,  either  by  increase  or  more  often 
by  tlecreaise  of  growth  in  the  nails,  hairs,  and  epidermis.  They  are  cold 
later  im,  and  their  temperature  is  reduced  several  degrees  as  compared 
with  the  sound  side.  At  times  there  is  marked  edema,  which  may  come 
on  verj'  early  in  the  case,  and  Ls  attributal)le  to  the  nmscular  activity, 
lymph-stasisy  and  frequently  to  a  kidney  or  cardiac  lesion. 

A  phenomenon  is  often  noticed  by  hemiplegics  that  gives  rise  to 
fiJse  hope  of  returning  voluntary  movement  in  the  paralyzed  limbs. 
Sometimes  without   volition   the   jKiralytic  hand   may   open  or  the  leg 
draw  up.     These  movements  are  j)erhaps  analogous  to  the  constant 
aOidoid  Jeatares  that  develop  in  sf)me  cases.     Tiie  entire  upper  extrem- 
ity, over  which  the  patient  has  practically  no  control,  may  exe<*utc  such 
mnvement=i  as  raising  itself  over  the  head  in  conjunction  with  the  other 
arm  in  yawning,  stretching,  or  other  instinctive  act.     These  (hs^ocutied 
Momnetii^  probably  result  from  the  bilat(*rality  of  their  cortical  represen- 
tation.    Again,  if  the  hemiplegic  attempts  to  write  with  the  sound  hand, 
pnivided  it  is  the  one  not  formerly  used  for  that  pur|)ose,  the  {>aralyzed 
haml  may  sometimes  be  seen  to  duplicate  the  motions  of  the  one  volun- 
tarily used.     Right-side<l  hemiplegics  who  are  at  the  same  time  right- 
handed,  in  attempting  to  write  with   the  left  hand  sometim(»s  produce 
mirror  meriting,  which  is  practically  the  normal  method   for  left-handed 
individuals. 

On  the  xffund  mle  there  are  also  marked  disturbances.  The  reflexes  are 
exaggerated  and  even  contracture  may  develop.  The  muscular  strength 
!<  rwluccHl  from  10  to  50  per  cent.  Inccmrdi nation  may  be  pronounced. 
Complications. — The  hemiplegic  sttite  oi'ten  presents  snimry  coin- 
jJicfitioiM.  Subjectively  these  consist  in  paresthesias,  such  as  feelings 
of  heaviness,  dragging,  and  formication.  Sometimes  the  liml)s  seem  to 
the  |Hitient  to  be  entirely  gone;  others  comphiin  of  phantom  or  addi- 
tional limbs.  Obiectivelv  we  mav  have  hemianesthesia  if  the  sensory 
p»>rti<)n  of  the  capsule  is  injure<l,  and  the  other  sensory  disturbances  of 
injur}'  to  the  great  crossway  may  be  added. 
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A  wide  range  of  jyosthemiplegic  motor  complicaiions  are  encountered. 
We  find  rhythmical  tremors,  as  in  hemi|)aralysis  agitans,  or  the  inten- 
tional variety  of  tremor,  as  in  multiple  sclerosis  of  limited  distribution. 
Irregular  movements,  like  thos(»  of  chorea,  ataxia,  and  athetosis,  are 
quite  common  on  the  affected  side.  When  they  result  from  bilateral 
cerebral  lesions,  great  diagnostic  difficulties  are  presented.  The  pro- 
duction of  all  these  j)osthemiplegic  motor  symptoms  requires  tliat  the 
paralysis  should  not  l>e  complete,  and  their  presence  implies  a  condition 
of  irritation  somewhere  in  the  path  of  the  uj)j)er  motor  neunm.  This 
is  usually  furnished  by  lesions  in  the  region  of  the  basal  ganglia,  especially 
those  affecting  the  optic  thalamus  and  impinging  upon  the  caj)sular  fibers. 

Among  the  trophic  compli<xitio7iHy  in  addition  to  the  early,  acute  bed- 
sore, the  jmralyzed  side  may  present  indolent  ulcerations  over  the 
sacrum,  elbow,  or  heel.  The  amyotrophic  disturbance  alnady  mentioned 
may  come  on  within  a  few  days  of  the  stroke,  or  may  ap|K?ar  late  in 
the  hemiplegic  historj',  and,  in  either  event,  must  be  attributed  to  inter- 
ference with  the  tn)phic  control  of  the  anterior  horns.  The  electrical 
reat.'tioiis  then  varj'  from  those  of  simple  quantitative  changes  to  the  re- 
action of  degeneration.  This  muscular  wasting  is  most  comnum  in  the 
upper  extremity,  and,  when  appearing  early  in  the  case,  is  of  ominous 
import.  The  skin,  hair,  nails,  and  fatty  dermal  layers  may  b(»  increased 
or  more  rarely  diminisluHl  in  the  panUyzed  limbs. 

It  would  also  seem  that  dynamic,  if  not  actual,  changes  in  the  an- 
terior horns  nmst  be  aeeountabh*  for  the  occasional  acute  hypertroj)hii 
veuiitia  that  develoixs  in  the  jmnilyzed  limbs  in  the  early  days  after  the 
illness,  and  for  the  acute  arthropathic  affections  that  also  appear  at  that 
time.  These  are  sometimes  associated.  The  diseased  joints  suggest 
rheumatism.  They  are  inflamed,  j)ainful,  hot.  The  joint-surfaces  and 
synovial  organs  rapidly  disintegrate,  and  j)resent  practicjilly  the  same 
condition  as  the  arthropathies  of  tabes.  When  aj)pearing  early  this 
joint  affection  is  of  bad  import,  like  the  acute  decubitus  and  early 
amyotrophy. 

Hemiplegia  from  the  onlinarv  capsular  hemorrhage  does  not  neces- 
sarily disturl)  the  mivd.  In  the  old  it  may  preci])itate  the  mental  de- 
ttTioration  of  senility,  and  it  may  be  followed  by  organic  dementia. 

The  course  of  cerebral  hemorrhage  of  the  conmion  tyj)e  may 
present  many  variations.  Death  may  (K'cur  almost  instantly,  but  this 
is  exceptional,  and  usually  the  result  of  iiuindation  of  the  ventricles. 
D(»ath  may  occur  during  the  coma  from  the  great  size  of  the  clot 
and  the  exhaustion  of  the  patient.  After  coma  has  disappeared  and 
b<»fore  contracture  has  develoiwd,  d(»ath  may  result  from  cerebritis 
arising  from  infection  of  the  clot.  During  this  early  period  pneumonia, 
often  caused  by  the  aspiration  of  f(MKl  or  drink,  sometimes  carries  off 
th(»  j)atient.  A  succession  of  hemorrhages  taking  place  at  short  inter- 
vals, one  apo])lwtic  phase  succcHnling  another,  are  nearly  always  fatal. 
After  the  initial  stroke,  and  usually  before  the  termination  of  the  coma, 
there  may  be  a  sudden  increase  in  all  the  symptoms.  The  breathing 
becomes  ra])i(l,  irregular,  stertorous,  the  unconsciousness  more  j)rofound. 
The  reflexes,  if  j)artly  j)resent,  are  entirely  lost,  and  tetanic  spasms  or 
convulsions  apj)ear  on   the  jmralyzed  side.     The  temj)erature  bounds 
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upward  and  the  case  terminates  fatally  in  a  few  hours,  or  in  a  day  or  two. 
These  symptoms  are  due  to  the  hemorrhage  bursting  into  the  ventricles. 
If  the  fourth  ventricle  is  invaded,  nystagmus  appears  and  death  promptly 
follows.  In  the  so-called  ingravescent  apoplexy  the  hemorrhage  begins 
withcMit  marked  stroke,  and,  steadily  continuing,  produces  the  apoplectic 
state  in  the  course  of  a  day  or  two,  finally  inundating  the  ventricles  and 
terminating  fatally. 

Reeoveries  from  cerebral  hemorrhage  are  not  rare,  and  in  the 
majority  of  eases  the  hemiplegic  state  is  reached  and  the  stage  of  con- 
tnMtun^  is  developed.  Very  exceptionally  the  hemipl^ia  practically 
disappears.  This  is  only  possible  when  the  hemorrhage  has  aflected  the 
capsular  tracts  by  pressure  without  producing  rupture  of  their  fibers, 
and  then  the  clot  is  necessarily  small.  As  the  greatest  rarity  the  re- 
covery may  be  so  complete  that  no  trace  of  the  former  palsy  can  be 
discovered  by  clinical  examination. 

Clinical  Forms. — Cerebral  hemorrhage  presents  a  number  of  clini- 
cal forms,  the  most  usual  of  which  has  b(*en  the  basis  of  the  preceding 
description.     Variations    in    localization    and    in    the    amount    of  ex- 
travasated  blood  endlessly  modify  the  type.     Within  the  field  of  the 
lentieulostriate  arteries  a  very  small  hemorrhage  may  produce  a  partial 
hemiplegia  or  a  monoplegia,  though  this  is  a  rare  form.     We  have  the 
occasional  form  of  hemiplegia  with  hemichorea,  or   hemiataxia,  or  hemi- 
athetosis.     There  is  the  form  of  hemiplegia  with  hemianesthesia  and 
another  in  which  hemichorea  and  hemianesthesia  are  combined.     A  rare 
fi>rm  consists  of  a  facial  monoplegia  with  hemianesthesia,  and  a  form 
presenting  hemianesthesia  and  motor  a])hasia  has  l)een  noted.     Hemor- 
rhage into  the  jiosterior  lobes  of  the  brain  is  attended  by  the  apoplectic 
onset  or  insult  and  leaves  visual  or  aphasic  remnants  if  it  involves  the 
corresponding  radiations  and  pathways.     In  the  anterior  lobes  and  in  a 
large  pi>rtion  of  the  centrum  ovale  a  considerable  hemorrhage  may  take 
place  without  producing  lasting  symptoms.     In  these  hemorrhages  re- 
mote fn>ni  the  capsule  hemiplegic  symptoms  are  sometimes  present  at 
first  and  then  disappear  as  the  traumatic  effect  of  the  apoplexy  subsides. 
Primary  cortical  hemorrhage  is  exceptionally  encountere<l.    The  clot  is 
usually  small,  owing  to  the  small  caliber  of  the  cortical  arteries ;  the 
stroke,  therefore,  is  slight  or  absent,  but  stu|>or  and  semicoma  may  be 
present.     The  symptoms  prtnluced  are  those  of  an  irritant  lesion.     If  it 
occurs  in  the  motor  zone,  repeated  limited  convulsions  of  a  Jacksonian 
t}*pe  are  likely  to  occur  and  may  become  generalized.     Hemorrhages 
into  the  pons  and  medulla,  if  not  immediately  fatal,  give  rise  to  local- 
\t\\\g  symptoms  and  cninial-nerve  disonlers  that  have  already  been  dis- 
eiLssed,  including  the  numerous  crossed  paralyses. 

Cerebellar  hemorrhage  usually  presents  a  very  sudden  onset,  but 
there  is  corresjKjndingly  much  less  disturbance  of  the  mind  and  von- 
><*i<jusness  than  occurs  in  the  cerebral  variety.  The  patient  falls, 
vomits,  and  experiences  intense  vertigo.  Attempts  to  sit  or  stand 
greatly  increase  the  vertigo  and  vomiting  and  may  render  the  horizontal 
attitude  obligatory.  If  the  lesion  appmaches  the  middle  peduncle,  forccHl 
movements  or  rigid  positions  may  l)e  inducei].     These  may  impel  the 
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patient  strongly  to  the  rifjbt  or  left,  backward  or  forward,  and  in  the  recli- 
ning jx)sture  cause  marked  curving  of  the  trunk  in  corresponding  direc- 
trons.  Ataxia  and  asthenia  in  the  extrc^mities  are  immediately  produced, 
and  tetanoid  spasms  may  appear.  Sensory  disturbances  are  fleeting  or 
absent.  Later  on  the  prejx)nderance  of  symptoms  is  on  the  side  of  tlie 
lesion  if  it  is  unilateral,  but  if  pressure  occurs  on  the  pyramidal  tracts 
above  the  decussation,  crossed  symptoms  are  presented.  Cranial-nerve 
im|)airment  is  likely  to  be  present  from  irritation  of  the  nuclei  and 
pressure  on  the  fl(K)r  of  the  fourth  ventricle  may  induce  dangerous 
pneumogastric  complications.  Should  this  ventricle  be  flooded,  bulbar 
symptoms  are  induced  and  dt^ath  j)romptly  follows.  Much  similarity 
is  presented  by  attacks  of  labyrinthian  vertigo,  and  at  first  the  diagnosis 
may  be  inij)c)ssible.  A  history  <»f  preet^ding  attacks  and  of  ear  disease 
is  signiticant.  Jf  the  cerebellar  hemorrhage  involves  the  auditory 
nerve,  the  two  symptom  groups  coincide. 

The  diagnosis  of  cerebral  hemorrhage  is  often  diflicult  and  some- 
times impossible.  Its  considenition  falls  into  two  parts  :  ( 1 )  The  diagnasis 
during  the  ai)oplectic  state  and  (2)  the  diagnosis  after  the  ajwplectic  state. 

Shortlv  after  the  onset  of  the  stroke  we  have  to  ask  ourselves 
whether  the  cast;  is  one  of  syncope,  jtoiHoiumj^  or  alcoholic  infori^ 
cation.  If  one-sided  symptoms  can  be  deteeteil,  all  of  these  conditions 
may  be  exeludinl,  and  each  has  some  distinctive  symptom  that  one  on 
his  guard  may  dett^ct.  The  jxile  face,  fluttering  pulse,  and  sighing 
respiration  of  syncojK*,  the  contract<»d  pupil  of  opium,  the  smell  of 
alcohol  on  the  breath,  etc.,  are  suggestive,  and  taken  with  the  history 
of  the  onset,  when  obtainable,  are  nearly  sufficient.  But  cerebral  hemor- 
rhage* may  come  on  during  drunkenness,  or  a  hemiplegic  ca.se  may  be  given 
stimulants.  Vremia  is  more  difficult  to  differentiate,  and  may  occasionally 
counterfeit  all  the  indications  of  cerebral  a|)oplexy.  Examination  of 
the  urine  may  throw  light  on  the  situation,  but  it  is  to  be  remembenKi 
that  the  conditions  giving  rise  to  uremia  are  those  usually  associated 
with  arterial  disease  in  the  brain.  Most  uremic  ex)matose  cjises,  at  some 
j)eriod,  present  vomiting,  headache,  motor  excitement  and  s]>asm(Mlic 
restlessness,  in  which  paralytic  features  are  lacking.  The  coma  is  rarely 
profound  at  first.  Meniufjeal  Iwiaoirhaffe  may  be  easily  mistaken  tor 
cerebral  hemorrhage,  as  stujK)r,  coma,  convulsions,  and  |>aralysis  are 
pnxluced  by  both.  The  meningeal  form,  however,  usually  follows 
injury,  and  comes  on  slowly  or  after  a  distinct  interval.  It  is  often 
marked  bv  irritation  of  cranial  nerves  and  early  bilateral  convulsions. 
The  epileptic  attack  usually  has  a'  hist4)ry  of  anterior  convulsions, 
presents  clonic,  tonic,  and  stu|H)rous  stages,  and  is  quickly  and  com- 
pletely recovered  from.  Attacks  of  focal  epilepsy  may  indicate  a  cortical 
hemorrhage*,  but  are  common  to  all  diseaseil  conditions  of  the  cerebral 
motor  surface.  Every  case  nnist  \w  carefully  analyzed,  and  often,  even 
then,  only  a  presumptive  diagnosis  can  be  finally  reached.  HyHteria  in 
rare  cases  produces  an  imitation  of  cerebral  hemorrhage  that  is  ex- 
tremely faithful  to  the  type.  The  attack,  however,  usually  occurs  under 
circumstances  of  emotional  and  j)sychi(;al  disturbances  indicative  of 
hysteria.     The  face  is  rarely  involved,  Babinski's  toe-sign  is  absent. 
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and  s?ensory  stigmata  are  commonly  present.  The  age  and  clinical 
historj"  are  also  significant.  In  general  paresis  ajwplectiform  seizures 
aiv  common,  and  the  diiferential  diagnosis  during  the  attack  may  he 
very  difficult.  A  history  of  mental  conlusion,  childishness  of  conduct, 
forgetful iiess,  unsteadinc^ss  upon  the  feet,  and  syphilitic  infection  would 
favor  the  paretic  side  of  the  question.  Almost  complete  recovery  from 
the  stroke  may  then  l)e  expected  in  a  majority  of  cases. 

After  the  early  apoplectic  symptoms  have  persisted  many  hours  or 
Iiave  subsided,  an  organic  lesion  can  usually  be  determined  from  the 
hemipanilytic  features.     The  im]>ortant  question  regards  the  nature  of 
the  vascular  accident.     Is  it  rupture  or  occlusion  that  has  taken  place  ? 
Have  we  to  do  with   hemorrhage  or  with  infarction  ?     Are  we  in  the 
presence  of  extravasated  blood  with  a  tendency  to  encapsulation,  or  con- 
tented  by  thrombosis,  the  precursor  of  softening?     It  is  a  (juestion 
of  importance,  both  as  to  treatment  and  prognosis.     It  is  sometimes  an 
uiLsolvable  problem,  but  should  never  be  neglected.     At  the  end  of  the 
next  eliaptt*r  a  differential  table  is  given,  to  which  attention  is  now 
dinH.*ted.      In  a  general  way  we  may  say  that  the  following  ]x>ints  favor 
a  diagnosis  of  cerebral  hemorrhage  :  Sudden  onset,  absence  of  syphilis, 
and  endocarditis,  the  presence  of  strong  cardiac  action  comparatively 
early,  high  arterial  tension,  marked  coma  and  cyanosis,  lowcrwl  rectal 
tem|K»rature  and   raised  unilateral   temj^erature,  convulsions   involving 
the  whole  of  one  side,  paralysis  involving  the  whole  of  one  side,  early 
improvement  in  the  paralysis  most  marked  in  the  leg,  lack  of  jwrma- 
nent  sensory  disturbances,  the  presence  of  complete  hemianesthesia  in 
the  absence  of  hysteria,  the  development  of  jK)stapoplectic  tremor,  and 
athetosis. 

The  topical  diagnosis  must  follow  the  general  considerations  laid 
down  in  the  discussion  of  the  subject  of  cerebral  h)calizati()u.  Atten- 
tion is  again  called  to  the  fact  tliat  the  above  description  is  dominated 
by  the  clinical  aspects  of  the  usual  capsular  variety  of  cerebral 
hemorrhage. 

Prognosis.-;- A  cerebral  hemorrhage  is  always  of  serious  imjK)rt,  as 
it  is  a  e^^nclusive  demonstration  of  wide-spread  and  threatening  arterial 
disease  in  the  encephalon.     However  slight,  it  implies  the  probability 
of  a  recurrence.     About   two-thirds  of  all  the  castas  survive  the  first 
attack,  one-third   the  second,  and  very  few  the  third.     The  size  and 
location  of  the  clot  are  imixirtant  considerations.      The  prognosis  is 
grave  in  pro|)ortion  to  the  violence  of  the  attack  and   the  depth  and 
duration  of  the  (^)ma.     Coma  lasting  thrtHJ  days  seldom  ends  in  re(M)v- 
m'.      The  appearance  of  Cheyne-Stokes  ri»spiration  or  indications  of 
ventricular  floiKling  prat^tically  mean  detith.      The  occurrence  of  con- 
vulsions is  a   serious   feature.       Pneumonia  is  almost  invariahlv  fatal. 
Acute  l)edsore  and  acute  joint  disease  are  usually  followed  by  death. 
A  recurrence  of  coma  or  a  sudden  elevation  of  temperature  or  repeated 
a|¥)plectic  features  imply  an  early  fatality. 

Unless  there  is  some  im])rovement  in  the  paralysis  at  the  end  of  the 
?ec<>nd  week,  it  is  likely  to  be  permanent.  The  aj)|)earance  of  contrac- 
tures implies  lasting  functional  loss  wherever  they  develop.     The  state  of 
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contracture  commences  from  twenty  days  to  three  or  four  months  after 
the  stroke.  The  shoulder  and  hip  movements  improve  more  than  the 
knee  and  elbow ;  the  ankle  and  wrist,  toes  and  fingers,  progressively 
decline  in  recuperative  prospects.  The  lower  extremity  surpasses  the 
upper  both  in  jK)int  of  time  and  extc»nt  of  recovery.  Considerable 
improvement  may  be  anticipated  during  the  first  two  or  three  months, 
and  then  much  slighter  pmgress  to  the  end  of  the  first  year  or  eighteen 
months.  Thereafter  the  case  will  be  practically  stationaiy.  The  dura- 
tion of  life  among  ajioplectics  is  about  five  years,  according  to  Dana,  and, 
as  he  jx)ints  out,  a  stroke  may  be  a  conservative  measure,  enforcing  an 
inactivity  that  prevents  arterial  strain  and  thereby  prolongs  life. 

Treatment. — If  a  positive  diagnosis  of  cerebral  hemorrhage  is 
made,  immediate  active  treatment  should  be  instituted,  but  in  doubtful 
cases  a  mast^^rly  inactivity — an  armed  neutrality — is  the  proper  course  ; 
there  are  many  who  think  it  the  only  course.  The  im(X)rtant  indication 
is  to  redu4^e  aiierial  tennian^'to  discount  the  pressure  at  the  site  of  hem- 
orrhage. When  the  case  is  seen  immediately  after  the  stroke  the  head 
should  be  raised,  an  ice-(»p  ap])lied,  and  faithful  camtid  cx)mpression  on 
both  sides  of  the  neck  employed  for  forty  minutes.  Meanwhile  the 
blood  should  Ikj  directed  to  the  lower  extremities  by  having  them  swathed 
in  hot  compresses  and  by  tlie  intelligent  application  of  mustard.  Three 
drops  of  emulsifiwl  eroton  oil  serve  to  practically  bleed  the  patient 
into  his  abdominal  vessels  and  at  the  same  time  unload  the  bowels. 
Regarding  veaemTtmny  the  forces  are  still  divided.  In  plethoric,  con- 
gesttnl,  livid  cases  with  strong  cardiac  action  it  may  properly  be  used. 
Aconite  and  veratrum  an^  by  some  a(»counte<l  equally  valuable  to 
bleeding,  but  they  must  be  given  in  frecjuently  re|)eated,  comj>etent 
doses.  For  instance,  aconitia,  ^^^  of  a  gr.,  or  fresh  Norwood's  tincture 
of  veratrum,  two  drops  every  twenty  minutes  until  effects  are  prmhu^l. 
Bromids  and  ergot  are  only  mentioned  to  be  condemned.  In  some 
C4ises  a  failing  heart  recjuires  active  stimulation,  and  al(;ohol  and  strych- 
nin best  stTve  the  puqK>se. 

In  most  «ises  the  hemorrhage  reaches  its  maximum  within  three 
or  four  hours  and  the  damage  is  done.  Thereafter  the  indication  for 
treatment  is  sol(»ly  to  jn*nTn(  a  recurrence,  aud  that  means  to  keep  the 
arterial  tc'usion  down.  Quiet,  warmth,  liquid  diet,  if  any,  free  bowels, 
cleanliness  to  prevent  bedsore,  the  administration  of  cartliac  sedatives  ; 
attention  to  the  bladder,  which  is  likely  to  distend  and  overflow  ;  care 
to  prevent  as])imtion  pneumonia,  from  food,  mucus,  or  a  septic  con- 
dition of  the  mouth,  and  re^idiness  to  meet  recurrent  hemorrhages  or 
ingravescent  a|H)plexy  by  carotid  pressure  will  answer  the  major  recpiire- 
meut.  Ligation  of  the  carotid  is  not  a  well-established  j)roi»eeding, 
and  carotid  e()m])ression  must  be  used  with  circumspection  and  intelli- 
gence. In  the  aged  and  atheromatous  it  may  ])r(K]uce  convulsions  or 
serve  to  increase  the  coma.  The  effect  in  controlling  the  circulation 
may  be  observed  in  the  usually  prominent  and  throbbing  tem|)orals  and 
in  the  color  of  the  face.  Suggestions  of  early  trephining  and  evacu- 
ating the  clot  have  b(»en  made.  If  rupture  of  the  motor  path  occurs 
directly  the  extravasation  of  blmxl  tak<\s  ])lace,  further  surgical  lacera- 
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tion  can  scarcely  improve  matters.  If  purulent  cerebritis  develop  in 
the  clot,  trephining  to  drain  such  a  focus  may  reasonably  l>e  attempted 
in  this  otherwise  fatal  complication. 

As  s<K>n  as  the  apoplectic  coma  has  passed  away,  gentle  massage  of 
the  {Kiralyzed  side  and  exercise  of  all  the  paralyzed   muscles  by  mild 
farad  ism   should  be  instituted.     The  purpose  should  be  clearly  in  mind 
to  S4»eure  as  much  improvement  during  the  first  month  as  possible  and 
U>  |)ost|M>ne  to  the  utmost  the  appearance  of  contracture.     A  muscle  that 
may  feebly  respond  to  volitional  control,  j>erhaps  to  the  associated  action 
of  the  sound  hemisphere,  is  rendered  perfectly  useless  by  contracture. 
From  the  onset  extremely  gentle  passive  movements  of  all  the  joints  to 
their  full   range  should  be  employed  every  two  or  three  hours.     Every 
one  is  familiar  with  the  rapidity  with  which  muscular  and  joint  stiffiiess 
appears  in  splinted  extremities.     In  these  hemiplegic  cases  the  limbs  are 
splinted  by  paralysis.     As  soon  as  there  is  any  reappearance  of  volun- 
tary- motion  the  ))atient  should   be  encouraged  to  exercise  it.     These 
measures  are  usually  postponed  to  the  end  of  ten  days  or  a  fortnight  in 
fear  that,  by  instituting  them  early,  the  brain-lesion  may  in  some  way 
be  increased.     Certainly  any  violent  or  severe  measure  is  most  strongly 
to  be  deprecated,  but  a  common-sense  application  of  the  foregoing  direc- 
tions will  be  found  to  yield  encouraging  results. 

When  contractures  appear,  every  effort  should  still  be  persistently 
made  to  counteract  their  deforming  effect     We  are  familiar  with  the 
vicious  attitudes  they  produce.     In  the  upper  extremity  the  extensors 
should  be  encouraged  by  massage,  electricity,  and  forced  passive  move- 
ments to  overcome  the  usual  flexor  supremacy.     Similarly,  in  the  lower 
extremity  the  equinovarus  should  be  overcome,  if  jx)ssible,   by  stimu- 
lating the  antero-external  muscles  of  the  leg.     Rigidity  at  the  knee  is 
less  objectionable.     Every  additional   week  of  suppleness    may  mean 
increased  voluntary  control.    Xow,  also,  the  patient  should  be  constantly 
encouraged  to  concentrate  his  attention  upon  the    pjiralyzed  side  and 
repeatedly  attempt  to  move  the  paralyzed  musch^s,  aiding  the  effort  by 
the  simultaneous  use  of  the  sound  side  in  executing  the  wished-for 
movements.      Weakness  of  the  sound  side  may  defeat  efforts  at  walking, 
unless  the  patient  is  greatly  encouraged  and  strongly  supiwrted.     The 
(listrust  of  their  strength  and  preference  for  inactivity  must  sometimes 
be  actively  met  by  the  encouragement  and  authority  of  the  j)hysician. 
After  tM'o  years  no  further  gain  is  to  be  expected,  but  even  then  loco- 
motion may  be  facilitated  by  orthopedic  apjmratus  or  by  a  tenotomy  of  the 
heel-tendon.     There  are  very  few  hemiplegics  who  esca|>e  more  or  less 
persistent  medication  with  ioduL     Aside  from  syphilitic  cases  it  can 
not  l)e  strongly  urged.       As  a  treatment  of  the  basic  arterial  state, 
however,  it  often  has  a  legitimate  place,  and  therein  may  be  prophy- 
laftic  of  a  second  attack  of  hemorrhage.     To<3  often  it  seems  to  degrade 
the  jwtient's  general  health  without  corres]>onding  benefit.      It  should 
p>  without  saying  that  general  hygienic  and  tonic  measures  are  always 
indicated.     The  enforced  inactivity  of  the  hemiplegic  favors  intestinal 
atonv  and  cutaneous  sluggishness,  which  require  watchful  and  intelligent 
management. 
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CHAI^ER  VII. 

CIREBRAL  SOFTENING. 

The  term  "  cerebral  softening  '*  is  open  to  objection  for  several  rea- 
sons, but  usage  has  confirmed  its  rank.  "  Softening  of  the  brain  "  is  s 
lay  expression  usually  appliwl  to  dementia,  and  based  upon  somewliat 
erroneous  notions  of  the  condition  of  the  brain  in  such  cases.  By 
cerebral  softening  is  here  meant  the  retrograde  process  in  vascular  terri- 
tories of  the  brain,  occasioned  by  arterial  obliteration  and  local  depriva- 
tion of  blood-supply.  It  is  an  infarction  process  exactly  similar  to  that 
which  is  common  in  the  spleen  and  kidney.  The  brain-structure,  how- 
ever is  not  of  a  uniform  functional  value,  and  a  cerebral  infarct  in  the 
majority  of  instances  destroys  s|)ecific  brain-|)owers  instc»ad  of  simply 
reducing  the  capacity  of  the  whole,  as  in  the  abdominal  organs  men- 
tioned. In  addition  it  gives  rise  to  secondary  c<mditions  similar  to 
those  following  cerebnil  hemorrhage.  It  is  to  Virchow  that  we  owe 
our  first  exact  knowledge*  of  the  genesis  of  cerebral  softening.  Pre- 
viously the  softened  atrophic  area  was  attributed  to  inflammation  or  some 
vague  morbid  j)rocess.  We  know  now  that  the  immediate  cause  of  the 
encephalomalacia  is  the  occlusion  of  the  cerebnil  vessel  that  supplied 
the  diseased  j>ortion.  This  obliteration  of  the  lumen  of  the  artery 
arises  (1)  from  thrombotic  obstruction  developing  on  the  site,  or  (2) 
from  j)lugging  by  an  embolus  starting  at  a  distance,  or  (3)  from  local 
thrombosis  following  the  lodgment  of  irritant  emboli. 

When  a  cerebnil  artery  is  occluded,  the  bhnxl-supply  of  a  tolerably 
definite  territory  is  cut  off  because  of  the  anastomotic  defects  of  the 
cerebral  circulation.  In  the  case  of  a  sizable  vessel  the  center  of  its 
arterial  field  is  wholly  deprived  of  blood,  but  the  margin  is  only  rela- 
tively imjM)verished,  as  there  is  some  overlapj)ing  of  these  vascular 
territories,  by  slight  anastomoses  and  in  some  cases  by  direct  anastomotic 
relations  with  the  veins.  The  moment  an  arter}'  is  closed  its  distal 
|K)rtion  is  dej)rived  not  only  of  blooil,  but  of  blood-j)ressure,  and,  aided 
by  its  own  resiliency,  it  t^'nds  to  collaj)se.  This  gives  op|X)rtunity  for 
back  pressure  from  the  return  or  venous  circulation,  and  the  territory 
deprived  of  arterial  inflow  may  become  the  seat  of  venous  congestion. 
Moreover,  the  arterioles  deprived  of  their  nutrient  contents  are  disi)osed 
to  promptly  degenerate,  and  thus  arise  the  punctate  hemorrhages  so 
connnonly  found  in  comparatively  recent  cases  of  cerebral  thrombosis. 
Subsequently,  retrogr(»ssive  changes  take  place  looking  to  the  removal  of 
the  mortifying  focus.  Fatty  degeneration  and  j)hagocytosis  go  on  rapidly. 
The  coloring-matter  of  the  extravasated  blood  finally  alone  remains. 
Repair  takes  place  about  the  focus  of  disease,  and  it  l>ecomes  encapsulated. 
In  some  infarcts  of  minor  size  cicatrizatitm  ensues,  and  a  scar  is  left  to 
mark  the  hx^ation  of  the  vascular  lesion. 

Pathological  Anatomy. — The  first  effect  of  arterial  occlusion  is 
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to  cause  anemia  in  the  distal  portion,  and  tlie  territory  of  distribution 
bei\»nies  blanched.  The  tissues  degenerate,  necrosis  follows,  and  white 
tioffeninf/  is  produced.  If,  from  the  return  circulation  and  l<K»al  punctate 
hemorrhages  the  strangltnl  area  becomes  suftused  and  infiltrated  with 
bhxKl,  color  is  added  and  red  mfteiwuj  is  presented.  Finally,  as  resorjn 
tion  takt*s  place  and  degeneration  becomes  complete  a  yellow  color  from 
the  remnants  of  the  hemic  pigment  marks  the  softened  and  (x^rhaps 
enc*a|>sulate<l  tissue,  giving  rise  to  the  name  yelhir  softening.  The  three 
ap|>e:iranees  are  but  stages  of  the  same  process,  but  wliite  Hofienimf  is  not 
necessarily  followed  by  the  red  and  yellow  changes.  The  red  appear- 
ane.%  due  solely  to  the  hemorrhagic  element,  api)ears,  if  it  ap|R»ars  at 
all,  at\er  a  few  hours  or  a  few  days,  de|)ending  upon  the  activity  of  the 
venous  back  pressure  and  the  degeneration  of  the  arterioles. 

Ill  a  verv  few  davs  after  arterial  obstruction  has  occurrtnl  the  corre- 
9\¥Mn\\\vr  cerebral  tissue  presents  a  markecl  ap|wa ranee  of  degeneration. 
It  is   a   fact  of   practical  bearing  that  nerve-cells,  deprive<l  of  their 
nutritive  supply  for  «ilx)ut  forty-eight  hours,  are  jKTmanently  ruineil. 
The  S4>ftening  focus  is  infiltrated  with  serosity  and  the  cellular  and  neu- 
n^glial  elements  are  alrejuly  breaking  up.     The  myelin  separates  into 
dn>plets  and  is  rapidly  taken  up  by  migratory  leukocytes,  which  attain 
large  proj)ortions  and  have  by  some  l)een  described  as  granular  Ixxlies. 
The  degenerating  fociis  shrinks  and  softens.      If  situated  beneath  the 
pia,  tlie  resulting  depression  is  filled  with  a  turbid,  milky  fluid,  and  the 
soft  meninges  are  thickeneil  and  highly  vascular.     It  l>ecomes  imj)os- 
sible    to   strip   the   pia   from   the  gyri  of   the  softened  area   without 
decorticating  them.     The  cortex  is  |xile  and  friable,  the  white  substance 
*«>ftened  often  to  diffluencc*.      In  old  f(x*i  of  softening  the  surrounding 
tissue  is  thickened,  especially  in  its  neuroglial  makeup,  and  presents  an 
indurated  wall  within  which  a  yellowish  fluid  substance  containing  fat- 
cry  staLs  and  amorphous  matter  represents  the  former  cerebral  structure. 
Yellow  softening  may  l)e  found  at  the  end  of  six  wtvks,  but  is  a  feature 
of  old  lesions.     These  mav  even  iKK^ome  calcareous.     Ctrafrizfttiov — the 
fibrous  obliteration  of  small  softenings — has  been   already  mentioned. 
In  some  cases  the  softened  focus  l>ecomes  infected,  as  bv  an  embolus 
from  infectious  endocarditis,  or  fnmi  pneumonia,  or  fmm  any  infec»tion 
atrium,  and  a  secondary  true  encephalitM  is  develo|)e<l.     This  rapidly 
^oes  on  to  abttcesM  formation,  frequently  with  putrid,  oifensive,  gangren- 
ous contents.       Throml)osis  occ*urring  in  the  jK'rforating  arteries  of  the 
base,  which  are  entirely  without  anastomoses,  or  in  the  deep  cortical 
branches  which  |)enetrate  the  centnim  ovale,  prcxluces  n)unde<l  islets  of 
necrosis,  which  in  time  may  bwome   encapsulatiHl    and   contain  only 
serous  fluid. 

At  the  s(»at  of  arterial  obliteration  arising  from  local  thrombosis  we 
find,  in  recent  cases,  a  partially  or  completely  organized  clot  a<lherent  to 
a  sj)ot  or  ring  of  endarteritis  or  atheromatous  thickening.  An  embolus 
(l<)es  not  at  first  present  adhesions  to  the  intima.  It  may  l>e  made  up  of 
pure  fibrin  from  the  endocardium,  or  calcareous  j)artieh^  originating 
in  cardiac  or  arterial  atheroma.  Hvdatids,  filaria,  and  any  niinutc* 
substance  finding  access  to  the  blocxl-strtmm   may   furnish  a  cerebral 
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embolus.  In  about  nine  cases  out  of  ten  it  originates  in  or  near  the 
heart,  and  in  fortunate*  cases  tlie  exact  h)cation  of  its  origin  has  been 
detected.  Onlinarily  an  embolus  lodges  at  the  branching  of  an  arterj-, 
from  which  [K)int  the  thrombotic  fibrin  deposit  extends.  If  the  em- 
lK)lic  mass  be  (calcareous,  it  may  abmde  the  intima  and  give  rise  to  a 
dissecting  aneurysm,  which  in  turn  leads  to  occ^lusion  and  thrombosis. 
The  size  of  the  softening  depends  entirely  upon  the  size  and  relations  of 
the  (Kccluded  vi»ssel. 

The  U)ii(iti(m  of  cei*ebi*(U  tiofteninf/  is  more  frequent  on  the  left  than 
on  the  right  side  of  the  brain.  The  left  middle  cerebral  is  esjKHually 
selected,  and  its  j)erforating  or  basilar  are  more  frecjuently  involved  than 
its  cortical  branclu^.  This  is  due  perhaps  to  the  fact  that  cardiac 
emboli  following  the  direct  njute  tend  to  enter  the  vessels  that  most  con- 
form to  the  straight  line  of  their  momentum.  These  are  also  the 
favorite  seats  of  atheroma.  The  anterior  c^psulogangliar  region  is  the 
most  wmunon  site  of  cen^bnd  softening,  followed  in  decreasing  frequency 
by  the  iK)sterior  ai|)sulogangliar  region,  the  cortic^d  territory  of  the 
middle  cerebral,  that  of  the  j)osterior  cerebral,  then  that  of  the  anterior 
wrt»bnd.  Softening  is  rare  in  the  cerebellum  and  in  the  bulb,  except 
in  syphilitic  endarteritis,  which  frequently  implicates  the  brain-stem. 
In  rare  cases  we  encounter  a  bilateml  and  synuuetrical  softening.  In 
some  instanc(»s  this  may  be  explaintKl  by  thnnnlM^is  or  emlK>lism  start- 
ing in  the  circle  of  Willis.  For  instance,  an  ath(?n)niatous  patch  at  the 
bifuH'ation  of  the  basilar  may  furnish  a  plug  to  the  left  side,  and  circu- 
lation on  that  side  Iwing  pn»|>orti()nately  redu(»tHl,  the  next  emlwlus  goes 
to  the  right  side.  In  some  c«ses  then*  are  numerous  foci  of  softening. 
Softening  may  affect  only  the  gray  cortex,  or  the  white  sulxjortical 
substance,  or  both.  The  exti'ut  of  necrosis  de|K»nds  always  on  the 
damagt^l  arterial  supply.  If  the  Sylvian  trunk  1k»  (K»clud(Kl,  the  entire 
sensorimotor  zone  is  softened  as  well  as  the  sulK^)rtical  white  substance 
as  deep  down  as  the  basal  ganglia.  If  the  thn)mlM)sis  or  arterial  stagna- 
tion implicates  only  the  short  cortical  branches,  locjil  death  of  the  brain- 
mantle  alone  may  follow.  Again,  if  the  arterial  disturbance  affects  the 
long  p(»netratiug  arteries  that  traverse  the  cortex  to  supply  the  centrum 
ovale,  the  cortex  may  be  spare<l. 

Etiology. — The  ultimate  cruises  of  cerebral  softening  are  those  of 
the  arterial  diseas(»s,  alreiuly  ccmsidered,  that  underlie  timmibosis  and 
emlK)lism.  In  a  rough  way  we  may  sav  that  thromlM)sis,  usuallv  a 
secjuence  of  athemma  and  arteriosclerosis,  |K'rtains  to  advanccnl  ag(», 
al(X)hol,  lead,  gout,  and  syphilis,  and  that  embolism  is  an  accident  of 
left  endocarditis  du(»  to  acute  rheumatism  and  th(»  infections  of  pneu- 
monia, typhoid,  diphtheria,  the  puerperium,  etc.  As  a  presumptive 
rule,  we  may  also  sjiy  that  cortic'al  softenings  are  commonly  due  to  em- 
bolism and  (K'cur  most  frecjuently  in  youth  ;  that  those  of  the  central 
area  are  due  to  thrombosis  and  take  place  in  advance<l  years.  Throm- 
bosis is  favored  by  a  w(»ak  heart  and  sluggish  arterial  curn»nt  of  low 
tension,  conditions  ordinarily  found  in  cacliectic  and  marantic  jMitient^ 
and  favonnl  by  sleep.  Embolism  is  favored  by  any  act  that  throws 
a  load    upcm  the  heart  and   priKluces  cardiac   stimulation.     Vigorous 
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niiisoiilar  efforts,  sudden  emotion,  or  merely  rising  to  the  feet  from  a 
rei*Iiuiiig  position  may  start  an  embolus  when  friable  arterial  or  cardiac 
vegetations  exist.  Yery  exceptionally  a  cerebral  artery  is  obliterated 
by  conditions  arising  outside  its  lumen,  as  by  a  rapidly  growing  tumor 
or  other  compression  factor  acting  with  some  degree  of  promptness. 
Unlojis  the  compression  is  brought  rapidly  to  bear,  the  circulation  is 
able  to  adjust  it^lf.  Heredity,  sex,  age,  temperature,  barometric 
f»resv<ure,  and  the  seasons  are  of  much  less  significance  than  in  cert»bral 
Iiemorrhage. 

Symptoms. — The  early  symptoms  of  cerebral  softening  are  domi- 

nateil    by   the   rapidity    with    which    the   arterial    current  is   blocked 

and  by  the  importance  and  size  of  the  vessel  involved.     As  a  matter  of 

fiu?t,  embolism  is  capable  of  producing  instantaneous  blocking  of  the 

arterial   lumen,  and  symptoms  of  great  violence  at  the  onset  to  some 

degree  indicate  embolism  if  hemorrhage  is  excluded.     On  the  other 

hand,  while  thrombosis  usually  produces  progressive  symptoms,  a  slowly 

growing  thrombic  arterial  lining  may  cause  a  sudden  deposit  of  fibrin 

fruin  the  blood,  and  intense  symptoms  are  thereby  precipitated.    Again, 

a  small  embolus  may  only  partially  choke  the  blood-current,  and  the 

slowly  developing  occlusion  is  marked  by  the  deliberately  advancing 

symptoms  and  prodromata  of  the  stroke.    Cerebral  thrombosis,  therefore, 

presents  both  (1)  an  abrupt  and  (2)  a  progressive  onset,  with  different 

cerebral  symptoms  immediately  resulting,  but  with  the  same  terminal 

conditions. 

The  Abrupt  Onset. — With  none  or  only  momentarj'  confusion  the 
patient  has  a  stroke  or  cerebral  attack,  followed   by  loss  of  consc^ious- 
ness,  perhaps  even  by  the  development  of  coma.     Hemiplegia  develops, 
consciousness  returns,  and  more  or  less  j>aralysis  persists.     In  about  an 
equal  number  of  cases  consciousness  is  not  lost,  though  the  paralysis  is 
as  quickly  developed,  and,  as  a  rule,  the  mental  subjugiition,  the  cenibral 
insult,  is  less  than  in  hemorrhage.     Many  ceases  are  attacked  during 
sleep,  and  awake  at  their  usual  hour  with  no  ap[)earance  of  stu|K)r  and 
with  their  onlinary  mental  brightness.     A  very  significant  feature  of 
throml>osis  affecting  the  cortical  circulation  is  the  Jacksonian  or  limited 
(Hmvulsions  which  are  commonly  presented,  and  which  tend  to  repetition 
during  the  early  hours  and  days  of  the  illness  without  great,  often  with- 
out any,  disturbance  of  consciousness.      Distinguishing  softening  from 
hemorrhage,  we  seldom  encounter  the  retarded  strong  pulse,  the  subnormal 
temperature,  the  unilateral  heat,  the  congested  face,  the  respiratory  diffi- 
culty, and  the  prolongeil  coma  so  characteristic  of  a  ruptured   cerebral 
Yossel.     In  a  fair  proportion  of  all  cases  of  thromlK)sis  the  early  syni|>- 
toms  are  pn)gressive.     A  monoplegia  becomes  a  hemiplegia.     Paralysis 
bejrinning  in  the  leg  invades  the  entire  extremity,  rciielies  the  upper 
limb,  impliaites  the  face,  disturbs  speech   if  on  the  left  side  of  the 
brain,  and   finally  the    hemiplegia    is    complete.     This    is  due  to  the 
thrombus,  by  gradual   increase,  backing  down  the  artt?ry  from  its  orig- 
inal place  of  development,  and   if  it  extend   into  the  circle  of  Willis 
the  opposite  Sylvian  artery  may  also  be  bbx'ked.      When  the  basilar 
i?  invaded  bulbar  symptoms  usher  iu  a  fatiil  terininatiou.     Thrombosis 
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beginning  in  the  branches  of  the  middle  cerebral  may  first  prnduce  an 
apliasia;  lower  facial  paralysis  and  loss  of  |M)wer  in  the  limbs  of  the 
Hjim(?  side  may  then  be  gradually  addeil.  The  distribution  of  the 
arteries  to  the  motor  region  makes  clear  the  secjuence  of  events.  (See 
page  194.) 

The  Progrressive  Onset. — When  the  arterial  obliteration  is  a  slow 
pnK'ess  and  the  caliber  of  the  vessel  is  gradually  reduced,  disturbances  in 
the  iK)orly  irrigated  cerebral  district  are  likely  to  be  manifested.  In 
the  («se  of  a  Sylvian  vessel  this  is  the  rule.  The  patient  complains 
of  more  or  less  transient  or  persistent  sensations  of  fullness,  heaviness, 
formication,  weakness,  pain,  or  other  vague  discomfort  in  the  face  or  in 
one  extremity,  or  merely  in  the  distid  jmrt  of  an  extremity.  The  face 
at  the  same  time  may  show  transient  weakness,  the  leg  may  be  dragged 
a  trifle,  and  a  little  clumsiness  may  be  noticed  in  the  finer  finger-move- 
ments. 8|)eech  ver\'  often  is  disturbed,  presenting  various  slight  aphasic 
indications.     Anv  or  all  of  these  svmptoms  are  likelv  to  be  most  marked 

*  ml  M.  »f 

toward  night  or  after  fatigue.  They  indicate  a  locul  anemia  of  their 
resj)eetive  cerebnil  mechanisms  and  a  lowered  nutrition  that  translates 
itself  in  paresthesias  and  ])aresis  and  foreshadows  paralysis.  In  many 
cjtses  the  cortical  irritaticm  shows  itself  in  twitchings  in  the  face  or  in 
the  extremities,  or  in  a  sudden  thickness  of  speech. 

Groups  of  such  symptoms  may  appear  several  times,  lasting  at 
intervals  for  a  dav  or  two  and  then  reex'de  for  weeks  or  months. 
Finally  they  return  with  more  bruskness  and  severity,  convulsions 
may  ensue,  the  thrombosis  is  comj>lete,  and  j)aralysi8  is  permanently 
established. 

This  progressive  loss  of  cortical  circulation  is  to  some  extent  a 
part  of  the  physiology  of  senile  involution.  The  blcxxl-current 
becomes  gradually  weaker  and  the  arterial  channels  progressively 
diminish  in  capacity.  The  heart  loses  its  force ;  the  fine,  delicjite, 
cortical  vessels  are  most  atfectcnl ;  circulatory  stagnation  in  the  bniin- 
mantle  is  favored,  nutrition  fails,  psychical  and  motor  and  sensory 
functions  are  nHluccHl  in  a<^tivity,  and  dementia  is  inevitable.  In 
the  brains  of  the  aged,  multiple  f(K*i  of  softening  are  commonly 
encountered. 

The  paralytic  state  may  thus  be  established  suddenly  with  or 
without  an  apoj)lectic  state,  or  may  advance  by  steps  and  be  pre- 
ct»ded  by  numerous  warnings  and  significant  symptoms.  Softening 
once  established  has  the  tendency,  as  has  already  been  indicated,  to 
invade  acljoining  cerebnd  areas,  related  through  the  arterial  supply. 
Hemiplegia  and  the  hemiplegic  state  are  common  results.  In  cases  of 
sudden  onset,  especially  if  marked  by  an  aj)oplectic  seizure,  the  hemi- 
plegia is  usmdly  complete  and  s<»vere.  In  cases  of  less  active  onset, 
and  esj>ecially  in  those  of  gradual  development,  the  functional  loss  is 
less  profound  and  there  is  a  greater  tendency  to  subsequent  recession, 
leaving  only  a  monoplegia  or  a  mono|)aresis.  The  panilysis  may  Im? 
monoplegic  from  the  first,  and  softening  is  the  most  commcm  source  of 
the  cerebral  monoplegias.     In  the  same  way  aphasia  alone  may  indicate 
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the  cortical  disease.  Persistent  aphasia  in  all  ite  varieties,  nine  times 
out  of  ten,  is  due  to  cerebral  softening.  In  the  same  way  the  cortical 
areas  of  half-vision  may  be  destroyed,  or  any  given  cortical  function 
may  he  singly  selected  for  abolition. 

The  paralytic  state  due  to  softening  pres(»nts  practically  the  same 
couHre  and  final  deformities  that  mark  it  when  resulting  from  cerebral 
heni«>rrhage  (see  p.  209).  At  first  flaccid,  the  jiennanently  para- 
Ivzwl  limbs  show  increased  reflexes  after  about  three  weeks,  and  the 
usual  contractures  are  developt»d.  If  the  pjiralysis  in  a  given  member 
remain  nniraproved  at  the  end  of  the  first  week,  it  is  likely  to  be 
permanent.  The  tendency  to  recession,  to  progressive  improvement,  is 
by  no  means  so  marked  as  in  hemorrhage.  While  the  traumatic  shock 
to  the  brain  is  less,  the  destniction  is  relatively  greater. 

Sensory  disturbances,  which  in  hemorrhage  ordinarily  disap])ear 
promptly,  are  commonly  persistent  in  the  paralytic  state  after  softening. 
Tlieir  persistence  indicates  a  cortical  lesion  unless  hemiplegia  and  hemi- 
anesthesia coincide,  when  the  sensorv  crosswav  is  involvwl,  whatever  be 
the  lesion,  hysteria  being  excluded.  The  sensory  disturbances,  after 
cortical  softening,  are  pjiresthetic,  not  anesthetic.  This  is  due  to  the 
stratificati<m  of  cortical  function,  sensation,  muscular  i^^nxi^y  and  motion 
being  represented  at  increasing  depths  in  the  sensorimotor  zone,  as 
describecl  on  page  162.  That  sensation  is  not  al)olished,  but  is  only 
di>turbed,  is  due  to  its  probably  complete  bilateral  representation  in  the 
lieniispheres. 

Course. — As  cerebral  softening  is  a  bmin  accident,  the  result  of 
arterial  dis(»ase,  like  liemorrhage,  it  may  j)resent  all  gnidations  of  sevcTitv 
ami  extent  and  numerous  clinical  forms.     Cases  luarktHl  by  abrupt  onset 
with  a  well-marked  apoplectic  phase  may  sink  into  coma  and  die.     In 
pn>|)«»rtion  as  the  onsc»t  is  gnidual  the   tendency  to  imnuKliate  death  is 
lesisened,  excepting  in  those    instances  where    j>rogressive   invasion  of 
va.«scular  territories  shows  that  the  thrombotic^    |>roeess    is  advancing 
towanl  the  circle  of  Willis.     The  j>aralysis  or  aphakia  once  definitely 
^levelopinl,  there   is  still  a  tendency  to    improvement,  which    is    less 
.aarkeil  than  in  corresponding  cases  of  cerebral  hemorrhage.     Should 
the  s<>ftene<l   focus  bt^'ome  infected,  an  acute  purulent  encephalitis  is 
likely  to  wirrv  oif  the  patient.     This  complication  is   marked   by  ele- 
\*ati(in  of  tenn>erature,  sometimes   by  somnolence,  usually  by  convul- 
sions refer€ible  to  irritation  in  or  alx)ut  the  diseaswl  area,  and   is  fre- 
quently ass<K?iateil  with  a  pneumonia  or  an  acute  lu'dsore.     Months  and 
vears  after  the  onset  of  the  dis(»ase  the  softencnl   foens  still  constitutes 
an  irritant  brain-lesion  which    may  ciuise  epileptoid  convulsions.      It 
may  have  a  bjid  influence  on  the  integrity  of  the  mind  and  be  followed 
hv  insanity.     The  hemiplegic  state,  when  once  (levelopinl,  presents  the 
wmimon  features  and  indications  descrilxHl   in  tiie  preccnling  chapter. 
When  multiple  softenings  occur,  the  clinical  picture  is  much  UKMlifiecl. 
A  rijrht  facial  paresis,  with  aphasic  symptoms,  may  accompany  a   left 
brachial  monoplegia. 

Diagnosis. — The    diagnosis  of  cerebral    softening   often    presents 
many  difficulties  unci  sometimes  is  impossible.     In  the  great  majority  of 
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cuHes,  however,  a  careful  scrutiny  of  all  the  data  enables  us  to  make  a 
]K)sitivc  diagnosis,  and  in  a  fair  share  of  the  remaining  cases  a  strong 
presumption  can  be  established.  The  (question  primarily  concerns  the 
arterial  occlusion.  After  the  age  often  and  up  to  forty  a  jMiralytic  attack 
suggests  embolism  or  syphilis.  Endocardial  disease*,  a  recent  history 
of  acute*  rheumatism  or  infectious  fever,  speaks  strongly  for  embolism. 
Practically  a  diagnosis  of  embolism  can  not  l>e  made  in  the  absence  of 
cardiac  symptoms.  After  the  age  of  seventy  years  the  presumption  is 
again  in  favor  of  softening,  but  from  forty  to  sixty-five  or  seventy 
hemorrhage  is  the  commoner  cause  of  paralysis.  A  history  of  syphilis, 
plumbism,  or  alcoholism  suggests  softening. 

Tlie  mode  of  onset  may  clearly  indicate  softi»ning.  Pnxlromata  and 
the  gradual  jMiralytic  invasion,  localized  spasms,  monoplegias,  aphasias, 
and  limited  paresthetic  areas  are  indicative  of  softening.  The  dispropor- 
tion between  the  paralysis  and  the  aiK)j>lectic  filatures  suggests  soften- 
ing. A  complete  hemiplegia  of  rapid  development  without  a  stroke  can 
hanlly  be  due  to  hemorrhage.  A  pale  face,  weak  heart,  normal  temjwr- 
ature,  and  practically  undisturlxnl  conwnousness  all  favor  softening  as 
the  cause  of  a  paralytic  attack.  .  Multiple  palsies  and  bilateral  palsies, 
especially  if  symmetrical,  are  usually  due  to  softening.  Softening  occurs 
often  during  sleep  and  under  conditi(ms  of  low  art<»rial  tension,  except 
in  embolism.  After  the  paralysis  has  been  established  it  is  likely  to 
persist,  though  in  chihlnui  and  young  adults  it  may  notably  improve. 

Many  of  the  clinic^il  features  of  softening  are  ])mduced  by  tumors, 
but  onlinarily  new  growths  have  a  more  insidious  course  and  pn»sent 
the  canlinal  symptoms  of  heiidache,  vomiting,  optic  neuritis,  and 
vertigo.  Cerebral  abscesst»s  usually  furnish  a  history  or  evidence  of 
injury  or  otitis,  but  a  softent^d  arm  may  l)e  infected  and  break  down 
into  an  abscess.  It  is  with  cen^bral  hemorrhage  that  sofl(»ning  is  most 
confused.  They  have  many  common  |>oinfc<.  For  instance,  syphilis 
and  alcoholism  may  cause  lH)th,  and  both  have  apophvtic  onsets  and 
panilytic  sequels.  In  some  instanw^s  the  differential  diagnosis  can  only 
be  made  out  in  the  light  of  the  subsequent  course  of  the  disease,  and 
in  a  small  numbcT  of  cas(»s  it  s(»ems  quite  impossible  to  make  it  The 
following  table  of  probabilities  will  serve  to  show  the  direction  a  pre- 
sumptive diagnosis  should  take : 


Table  of  Differential  Probabilities  in  Cerebral  Hemorrhage  and 

Thromkosih. 


Hkmorriiaok. 


I*RKI)IHIM>HIN(J      Fn^quent  before   throe  years  of 
Conditions.  jijie,   and   l)etween  forty  and 

sixty. 

IVri-arteritis  and  miliary  aneur- 
vsni  the  usual  antecedent. 


TiiROMmMis. 


.  Here'lity  often  marked. 


Common  in  old  age  and  in  young 
adults. 


Endarteritis,  atheroma,  endocar- 
ditis, and  caehexia;. 


Heredity  rare. 
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Table  of  Differential  Probabilities  in  Cerebral  Hemorrhage  and 

Thrombosis. — {Continued.} 


IxcrriKo 

COXDITIOSS. 


Onset 

CbNDiTlONS. 


Course. 


Hemokruaoe. 


Thrombosis. 


•  I 


High  arterial  teusion. 


Low  arterial  tension. 


Excitement,  effort,  or  shock. 


Rarely  excitement  or  effort,  ex- 
cept in  embolism.  Sleep  favors 
it. 


No  prodromata. 
Sudden  stroke  usual. 


Prodromata  common. 


Coma  marked. 


Rectjil  temperature  reduced,  and 
surface  temperature  elevated 
on  the  paralyzed  side. 


Complete  stroke  rare. 


Coma  slight  or  wanting. 


Temperature  usually  unchanged. 


Congested  face  ;  respiratory  diffi-  '  Pale  face  :  no  respiratory  disturb- 
culties.  I      ance. 


Pulse  slow,  full,  bounding. 


Pulse  weak,  soft,  often  rapid. 


Motor  loss   usually   hemiplegic  '•  Motor  loss  oAen  monoplegic  and 
and  fully  developed  at  once.     |      inclined  to  extend. 


General  convulsions  common.        Limited  convulsions  common. 


Rapid  improvement  in  motion.      Slow  motor  improvement.     Ex- 
tension of  paralysis  often  ob- 
!      8er\'ed. 


Foot  usually  gains  more  rapidly    Foot  often  gains  less  than  hand, 
than  hand. 


Anesthesia  usually  fleeting. 


Paresthesia  persists. 


Persistent  aphasia  exceptional.       Persistent  aphasia  and  other  cor- 
tical symptoms  common. 


Postplegic  athetosis,  trembling,    Postplegic   athetosis,  trembling, 
and  chorea  common.  and  chorea  unctmimon. 


Postplegic  convulsions  rare. 


Postplegic  convulsions  common. 


Spasmodic  weeping  and  laughter   Spasmodic  weeping  and  lau$;hter 
common.  exceptional. 


Prognosis. — Cerebral  softening  is  an  accident  following  such  a  wide 

variety  of  diseases  and  conditions  whicli  pn>voke  the  en<larterial  prfK*ess 

of  thn:»mlK>sis  that  prognosis  can  not  be  genenilize<1.      Ever}*  cas^^  ha«*  its 

own  indications.     The  tendency  to  immetliate  death  is  less  than  in  hem- 

orrhage,  but  the  appearance  of  pneumonia,  or  an  acute  iK-ils^^re,  or  a 

?iMHen  elevation  of  temperature,  even  of  moderate  degre*%  indicjite^  a 

pnave  complication  and  a  probable  fatality.     In  emlx^lic  cases,  if  it  is 

pmbahle  that  the  embolus  is  infected,  as  in  infections  endo^-arditis,  <liph- 

theria.  and  the  exanthemata,   the  outhnik  is  much  r]arkeiic<l   by  the 

pnihability  of  acute  infectious  encephalitis  iM^ng  set  up  in  the  *oft<'iiei| 

area,  to  l>e  followed  by  ai>scess  and  prol>ably   by  death.     Advance<l 
15  ' 
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years  are  against  the  patient.  In  every  case  the  prognosis  should  be 
held  in  reservation  for  a  week  until  it  is  evident  that  the  thrombosis  is 
not  spreading  and  that  local  infection  has  not  occurred.  The  tenijiera- 
ture  is  here  a  valuable  guide.  Persist^»nt  severe  convulsions  commenc- 
ing early,  perhaps  present  at  .the  ons€»t,  are  of  grave  significance.  They 
|K)int  to  involvement  of  the  cortex  and  meninges  on  the  one  hand,  or  of 
the  lateral  ventricles  on  the  other.  The  secondary  implication  of  the 
meninges  or  ependyma  over  the  softened  area  is  usually  limited,  but  in 
infected  cases  it  may  lead  to  a  generalized  inflammator}'  process  of  the 
utmost  gravity.  When  the  first  fortnight  has  passed,  the  paralytic  state 
may  be  considered  established.  Contractures  and  deformities  are  there- 
after developed,  as  in  hemorrhage.  The  hemiplegic  state  presents  nothing 
dissimilar  to  that  following  arterial  rupture,  and  has  been  described  in 
a  previous  chapter.  The  condition  prc»sented  by  a  given  case  of 
soft<'ning  at  the  end  of  the  first  month  is  likely  to  be  permanent.  This 
is  especially  true  after  middle  life.  There  is  also  the  possibility  of 
epileptoid  attacks  following  at  any  time,  and  the  persistence  of  the 
endarterial  disejise  or  its  generalized  ])resence  constitutes  a  (*ontinual 
menace.  This  is  particularly  true  in  nuiltij>le  softenings  and  in  the 
bilateral  forms  such  as  that  which  furnishes  a  pseudobulbar  palsy. 

Treatment. — The  treatment  of  cerebral  softening  to  be  efficient 
must  anteilate  the  occurren(»e  of  thrombosis.  In  a  word,  it  must  be 
prophylactic.  In  another  won!,  it  must  be  the  treatment  of  the  arterial 
disejise.  When  the  arterial  current  is  cut  off*  we  yet  have  to  deal  with 
the  basic  disease  in  onler  to  prevent  an  incn*ase  of  the  thrombus  or  its 
repetition  and  to  cause,  if  |)ossible,  it**  diminution.  When  callc*d  at  the 
onset  of  the  softening  in  the  early  hours  of  the  attack,  if  hemorrhage 
can  be  excludetl,  the  treatment  consist^  of  maintaining  a  masterly  inac- 
tivity. The  patient's  position  should  be  horizontal,  to  favor  the 
cerebral  circulation ;  the  flagging  heart  may  Ik'  encouragcil  with  strj'ch- 
nin  and  relieve<l  with  the  nitrites  given  fre<juently,  which  also 
favor  increased  circulation  in  the  exsimguinated  brain  territory. 
Small  (juantities  of  nourishment  should  be  administered  and  the 
functions  of  the  bowels  and  bladder  superviscMl.  If  hemorrhage  can 
not  be  excluded,  the  same  course  is  still  advisable,  but  if  hemorrhage  is 
diagnosc»d,  the  opj)osite  plan  of  trejitnient  for  that  condition,  already 
described,  should  Ixi  instituteil.  Purgation  and  venes^K'tion  cjui  not 
benefit  a  cerebral  territory  already  exsanguinated.  In  cjises  of  eml)o- 
lisin,  cardiac  repose  is  to  be  encouraged  that  other  particles  may  not 
emigrate.  Bromid,  to  control  the  cnrnvulsions,  may  often  be  required. 
The  further  management  of  the  case  is  that  of  good  nursing.  The 
arterial  state  must  never  escjipe  attention.  It^:*  amenability  to  treatment 
governs  the  outlook  for  the  jKitient  and  the  probability  of  recurrence. 
When  the  paralytic  state  is  established,  its  management  is  the  same  as 
that  laid  down  in  the  previous  chapter,  and  for  the  tenninal  monoplegia 
or  hemiplegia  the  indications  are  likewise  identical.  The  treatment  of 
aphasias  and  the  development  of  the  opposite-sided  speech-centers  have 
been  described  in  the  chapter  on  Aphasia. 
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CHAPTER  VIII. 

DISEASES  OF  THE  CEREBRAL  VEINS  AND  SINUSES. 

Anatomical  Consideratioos. — Tlie  blood  entering  t)ic  cranium  l)y 
tbe  internal  carotids  and  vertt^'brals  alter  irrigating  the  enceplialon  makes 
its  exit  mainly  by  the  internal  jugular  veins.  The  return  circulation 
from  the  ventricular  portion  of  tbe  cerebrum  and  the  callosal  portion 
of  the  hemisplien-s  is  by  the  Gallenic  veins  and  inferior  longitudinal 
^lus  all  of  which  empty  into  the  straight  sinus.  From  the  convexity 
tbe  pial  veins  nin  upward  and  open  into  the  superior  longitudinal  sinus 


in  a  forward  direction  against  the  slow  blood-current  of  tiiis  dura) 
i-liannel.  Here  the  circulatcirj-  conditions  are  rendered  still  more 
unfavorable  by  hydrostatic  pressure,  by  the  })reseiice  of  Inibeculie  in  the 
sinuses  which  impede  the  flow  of  blood,  and  by  venous  rctuntatiou 
Annaf.  inspimtiim.  The  eprel)ellar  veins  empty  maiidy  into  the  lateral 
sinuses.  Into  the  dural  sinuses  also  em]>ly  many  veins  fnnn  the  face 
and  M'alp.  The  facia!  vein  communicates  with  the  cjivernoiis  siniis 
through  the  ophtlialmic  vein.  The  veins  of  tbe  nasal  vault  ojK'n  into 
tbe  anterior  extremity  of  the  suinrior  longitudinol  sinus.  Xumeroas 
veins  of  the  sc:dp  along  the  meflian  line  bav<'  a  simibir  outlet.  Veins 
frrmi  the  mastoid  process  ami  its  cutaneous  surface  enter  the  lateral  and 
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]>i>tn>sal  sitiiiscs,  uiid  tiic  iK-cipilul  and  posterior  aurictilur  vc>iiiH  urc  nm- 
nwtcd  witli  llie  lateral  Minns,  In  ailditinn,  many  vwnw  of  the  cranial 
dipliti'  (Ii.s<r)iiir(;<'  into  tlie  siniiNi's.  Finally,  the  tiinnscs  coniuTt  with  the 
veins  of  the  spinal  nnial. 


Thu  (H.'11'lind  veins  aw  snhjeet  to  the  wamc  Icsiims  that  influenc« 
veins  clwHlicn-,  lint  we  are  imly  cidlnl  njHin  f<i  eonsiiler  phlebitis  and 
vontins  throndiosis.  They  arc  nsnally  tissiK-iat<-<l  and,  iinicticiilly  siieak- 
inp,  severe  cerehral  symptoms  are  ahme  priHlnixii  hy  tlimmhi.  Tlinmi- 
bosis  may  occur  in  the  jiial  vessels  of  the  ei>nvexity  and  extend  into 
the  lonpiUiiltnal  siiins,  or,  iKtginnin^  in  the  sinus,  may  invade  the 
(iortcx  and  ;iive  ri.sc  to  lo»di7.e«l  softeninn  and  fiK-al  nianifestutions. 
The  entire  snhjeet  may  l>e  conveniently  de«crihe<l  mider  the  head  of 
Siuns  Thromhusis. 

SINUS  THROMBOSIS. 
Intracranial   sintis  thromlHisis   occnrs   more   fre<]nently  even   than 
throml>osis  in  the  pelvic  veins,  or  in  those  of  the  lower  extremities.     It 


DISEASES  OF  THE  CEREBRAL   VEINS  AND  SINUSES,  229 

is  favored  by  the  sluggishness  of  the  venous  current  and  the  other 
anatomical  peculiarities  above  indicated.  Septic  invasion  is  also  ex- 
trenielv  liable  from  the  relation  of  these  channels  to  the  cavities  of 
the  n<»:?e,  throat,  and  ear,  and  to  the  frequently  traumatized  surface  of 
the  face,  neck,  and  scalp.  It  occurs  in  two  forms, — the  marantic  and  the 
inft*ctiv<». 

Marantic  sinus  thrombosis,  or  primary  thi-onibosis,  is  a  local 
condition  occurring  usimlly  in  the  superior  longitudinal,  rarely  in  the 
Literal,  and  ver\'  rarelv  in  the  cavernous  sinus.  It  occurs  in  debilitated 
states,  and  is  most  common  at  the  two  extremes  of  life.  Exhausting 
dist^scs,  weakness  of  the  heart,  and  in  gcjieral  any  cachectic  state  pre- 
<lis|iose  to  it.  Prolonged  illness,  as  from  diarrhea,  typhoid  fever, 
pneunidnia,  phthisis,  cancer,  malaria,  the  anemias,  etc.,  often  precede 
it.  lender  these  conditions  there  is  a  tendency  to  fibrin  deposit  and 
thnunbus  formation  which,  once  started,  is  likely  to  extend.  Should  it 
c»»mnif*nce  in  a  cortical  vein,  or  extend  from  a  sinus  to  the  brain-surface, 
Jacksiiiiian  fits  may  be  produced. 

l^sually  on  j)ost-mortem  examination    the    thrombus    is    found    to 
involve  several  sinuses  and   their  tributary  veins.      When  the  entire 
lunivn  of  a  cortical  vein  is  blocked,  the  dniinage  of  its  territory  is  pre- 
ventcHl  and  localized  edema,  punctate  hemorrhage,  and   red  softening 
follow.      In  the  same  way  edema  occurs  in  the  sujx^rficial  parts  of  the 
facv  and  head  which  drain  into  an  occluded  siiuis.     Swelling  alxmt  the 
eye  and  exophthalmos,  with  retinal  thrombosis  and  epistaxis  ;  swelling 
alxmt  the  mastoid,  over  the  vertex  or  occiput,  is  pnKluced  by  the  throm- 
lK»tic  closing  of  the  sinuses  respectively  related  to  these  regions.     W  hen 
tlii*  lat«*ral  sinus  is  involvtnl,  the  thrombus  may  extend  down  the  internal 
ju^jular  and  l>e  found  as  a  firm,  palpable  cord  in  the  neck.    In  marantic 
tlin>nibosis  the  clots  are  firm  and  non-adherent  to  the  walls  of  the  vein 
<»r  jiinus, — that  is,  they  are  not  inflammatory.     They  tend  to  organize 
or  nsorb  and  do  not  disintegrate.     Rei^stablishment  of  the  circulaticm 
in  the  sinus  is  therefore  possible,  and  usually  takes  place  in  long-stand- 
in;:  ^•ises,  but  in  cortind  veins,  if  cerebral  softening  occurs,  there  is  no 
tendency  to  circulatory  restoration. 

The  symptoms  of  marantic  thrombosis  are  those  of  venous  stasis, 
localize<l  edema,  and  disturbeil  brain-function  following  UjK)n  exhausting 
diseases.  As  the  lontjitudinal  sinus  is  usually  affected  there  is  often 
epistaxis  and  disturliance  in  the  leg-centers,  indicated  by  weakness, 
tnmors,  paralyses,  and  spasms  in  the  lower  extremities.  Convul- 
sions in  children  arc  commonly  encountered,  and  mav  be  limited 
or  mcmoplegic  vyhcn  a  cortical  vein  is  invaded.  Meningeal  irri- 
tation often  shows  itself  in  rigidities,  retracted  neck,  and  vasomotor 
disturl>ance. 

The  diagrnosis  of  marantic  thrombosis  is  usually  obscured  by  the 
overshadowing  picture  of  the  preceding  illness,  and  in  those  cases  where 
external  (d?ma  do(»s  not  point  the  way  it  is  rarely  deciphered  during 
life.  There  can  l)e  little  doubt  that  it  furnishes  some  of  the  cases  of 
cerebral  palsy  in  childhcMxl.  Convulsions  coming  on  late  in  the  history 
of  exhausting  illness,  especially  in  children,  should  direct  attention  to 
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the  {K)88ibiHty  of  sinus  occlusion.  If  meningeal  or  focal  symptoms  are 
present,  coupled  with  local  edema  aI)out  the  eye  or  face,  over  the  vertex, 
in  the  mastoid  or  occipital  region,  a  diagnosis  may  l)e  made. 

The  progrnosis  will  de{)end  upon  the  nature  of  the  initial  iUness, 
the  i)rol)ability  of  cortical  softening,  and  the  vital  prosjwcts.  When 
the  cachexia  or  exhausting  disease  can  be  controlled  and  life  maintained, 
the  tendency  to  resor{)tion  of  the  clot  presents  a  favorable  outlook,  except 
for  the  softened  areas  of  brain-tissue.  When  these  have  b<»en  j>r(Kluc(»d, 
|x?rmanent  disability  of  a  motor  or  mental  character,  or  l)oth,  may  be 
exiH^cted.     The  treatment  is  that  of  the  general  condition. 

Infective  sinus  thrombosis,  inflrnnmatary  thrombosiH  or  secondary 
thromhosifiy  is  the  result  of  the  invasion  of  pathogenic  infectious  organ- 
isms. It  is,  therefore,  a  secondary  ])rocess  and  occurs  usually  in  adultH. 
Genendly  it  is  located  in  one  of  the  paired  sinuses  and  in  the  one  nearest 
the  infection  atrium.  It  is  likely  to  produce  meningitis  or  give  rise  to 
c(»rebnil  abscess,  or  both,  and  it  is  frequently  attendc»d  or  followed  by 
systemic  infection  and  pyemia.  It  aris(»s  from  septic  traumatic  condi- 
tions of  the  face,  scmlp,  cranial  and  facial  lK)nes,  and  from  septic  pro- 
cesses in  the  nose,  mouth,  pharynx,  in  the  various  l)ony  sinuses,  and  in 
the  middle  c*ar  and  mastoid  pro(M»ss.  By  far  the  most  common  source 
of  infecticm  is  suppurative  middle-ear  dist»jise.  Anthrax  of  the  face  and 
lips,  facial  and  scalp  ervsi|)elas,  dental  caries,  and  carbuncles  have  iKH^n 
n()t(Hl  as  causes.  The  sinus  always  becomes  infected  by  extension  of  the 
sceptic  prcK^ess  to  it,  (Mther  by  direc't  invasion  or  by  propagation  along  a 
venous  tributary.  Inflammation  of  the  sinus-walls  is  followed  by 
thnmibotii*  coagulation  of  the  contained  bhxnl,  and  a  septic  plug  is 
formed  that  (closely  adheres  to  the  diseased  and  softx?ned  vessel. 

Tlu^  septic,  soft,  and  disintegrating  thrombotic  clot,  swarming  with 
pithogeni*^  and  pyogenic  ba(»teria,  sets  up  infection  of  the  immediate 
territory,  and,  yielding  i>arti('les  to  the  blood-stnmm,  often  induces  dissem- 
inated and  s]pstemi(;  infection.  Thus  arise  the  luimerous  pyogenic  foci 
throughout  the  bcnly  that  are  frequently  present.  The  thrombus  once 
formed  is  prone  to  ext(»nd,  aiul  the  internal  jugular  is  often  invaded,  pre-* 
senting  itself  in  its  upjMT  third  as  an  indurated  conl  that  can  be  pal|>ated 
in  the  neck.  Even  tlu*  superior  vena  cava  has  been  invadinl.  The 
sinus-walls  being  softeiKnl,  the  neighboring  leptomeninges  are  infected 
and  a  local iztnl  or  diss(»minate<l  sei)tic  meningitis  is  added.  In  a  similar 
way  the  inf(H*tive  pn)C(»ss  travels  along  the  veins  into  the  substance 
of  the  encephalon  and  sets  up  abscesses.  Macewen  thus  tabulates 
the  principal  differences  between  marantic  and  infective  sinus  throm- 
bosis : 

Sinus  Thrombosis. 
Marantic.  Infective. 

1.  Chiefly  affwts  the  longitudinal  si-        1.  Chiefly  aff*ect**  the  paired  sinuses. 

nu»e8. 

2.  The  clots  tend  to  organization  or  are        2.  Clots  tend  to  purulent  disintegration. 

aKsorbed. 

3.  II(»niorrhages  into  (^rebral  cortex  in        3.  Hemorrhages  into  brain  or  cerebel- 

about  half'  the  cases.  luiu  seldom  occur. 
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4.  TendeDcy  to  produce  brain  softening.        4.  No  tendency  to  brain  softening. 

5w  There  is  seldom  purulent  infection  as        5.  Purulent    infection    common    from 

a  sequence.  septic  or  infective  emboli. 

t.  No    accompanying   leptomeningitis,        6.  Often  coincident  purulent  leotomen- 

cerebral  or  cerebellar  abscess.  ingitis,  cerebral  or  cerebellar  ab- 

scess. 

The  symptoms  of  infective  sinus  throralK>si3  are  local  and  «yj»- 
teniic.  The  local  ones  are  due  to  circulatory  disturbance,  such  as  cir- 
cum.scribed  edema  and  brain  symptoms.  They  will  be  given  in  detail 
in  the  description  of  thrombosis  of  special  sinuses.  The  systemic 
symptoms  are  those  of  septicemia ;  intense  headache,  often  localized  at 
the  seat  of  disease ;  vomiting,  fluctuating  and  remittent  temperature ; 
small,  thready  pulse ;  rigors,  profuse  |x»rspi ration,  drj'  tongue,  anorexia 
and  diarrhea,  or  constipation. 

Depending  up<m  the  preponderance  of  symptoms  and  their  grouping, 
the  septicemia  shows  different  clinical  varieties.  When  the  lungs  are  first 
or  mainly  involved  by  the  plugging  of  pulmonar>'  vessels,  localized  or 
diffuse  pain  is  occasioned,  cough  is  induced,  and  the  expectoration  may 
change  to  "prune-juice"  ap|>earance,  and  then  becomes  purulent,  fetid, 
and  extremely  offensive  as  the  pulmonary*  process  increases.  Abscesses 
ftirm  and  gangrene  occurs.  In  this  way  septic  pneumonia  also  is 
induced. 

When  the  brunt  of  the  attack  falls  upon  the  abdominal  organs,  the 
typhoid  type  of  septicemia,  which  closely  mimics  enteric  fever  and  is 
sometimes  mistaken  for  it,  is  presented.  In  another  and  much  smaller 
group  of  cases  meningeal  symptoms  dominate  the  picture  and  are 
actually  due,  in  large  part  at  least,  to  the  infective  leptomeningitis. 
All  three  of  the  symptom  groujis,  or  any  combination  of  their  various 
ft^tures,  may  be  presented  by  the  same  cjise. 

Infective  cavernous  sinus  thrombosis  arises  from  septic  invasion, 
reaching  the  sinus  usually  by  way  of  the  ophthalmic  vein.  It  may  also 
be  due  to  a  forward  extension  of  a  septic  pn)cess  in  the  lateral  or  petrosal 
sinuses.  The  secondarj'  meningitis  to  which  it  gives  rise  is  basilar. 
Fractures  of  the  cranial  base  and  blows  on  the  head  have  furnished  its 
storting-point.  Erysipelas  of  the  face,  especially  about  the  eye  and 
mise ;  abscess  of  the  orbit ;  infections  of  the  nasal,  buccal,  and  pliar^-n- 
geal  cavities  or  of  their  sinuses  ;  ulceration  of  the  tonsillar  glands,  and 
caries  or  periosteitis  of  the  facial,  especially  of  the  maxillar}*  bon(*s,  have 
leil  to  it. 

Symptoms :  One  sinus  is  usually  first  involved,  and  the  bnal 
manifestations  are  one-sided.  There  is,  however,  a  pmnouiiced  ten- 
dency for  the  process  to  invade  the  opposite  sinus,  and  then  the  case 
presents  bilateral  signs.  Such  a  sequence  is  highly  diagnostic.  The 
first  affected  side  may  even  show  improvement  through  the  establish- 
ment of  the  collateral  return  circulation  before  the  second  side  is 
invaded.  There  is  usually  considerable  pain  of  a  supra-  or  intVa-orbitiil 
neuralgic  sort,  and  diffuse  headache.  Mental  symptoms  are  wanting, 
unless  meningitis  is  set  up,  and  then  delirium,  hebetude,  and  coma  may 
appear.     When  the  sinus  is  plugged  tlie  return  circulation  through  tlie 
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ophthalmic  veins  is  cut  off*.  The  orbital  contents  become  e<lematous,  the 
ocular  ^;lobe  is  thrust  forward,  the  lids  are  swollen,  and  the  swelling  ex- 
tends to  the  nosc»,  bn)W,  and  che(»k.  There  may  also  be  swelling  on  the 
same  side  of  the  j>harynx.  The  optic  disc^  is  cong(»sted  or  choked,  the 
retinal  veins  are  distendtnl,  and  prcKSure  is  exerted  on  the  ocular  ner\'es 
that  enter  the  orbital  apex.  This  causes  more  or  lt»ss  ophthalmoplegia. 
The  third,  fourth,  sixth,  the  ophthalmic  divisicm  of  the  fifth,  and  the 
optic  nerves  are  more?  or  less  affWtc^il.  Ptosis,  strabismus,  pupillary 
stiisis,  and  defective  vision  in  varying  degrees  are  thereby  added  to  the 
exophthalmos. 

The  invasion  may  be  abrupt  or  insidious  and  the  disease  may  last 
from  a  few  days  to  several  months,  but  infective  cases  are  practically 
fatal.  When  the  second  eye  is  involved,  it  usually  is  verj'  rapidly 
affected.  The  apjK^anmw  of  basilar  meningitis  and  the  development 
of  sej)ticemia  add  inunediate  gravity  to  the  already  s(»rious  condition. 

Infective  lateral  sinus  thrombosis  is  the  form  most  frecjuently 
encountered.  Its  origin  is  nearly  always  in  a  sei)tic  condition  of  the 
middle  ear.  The  jx^trosal  sinuses  and  the  internal  jugular  are  usually 
invaded.  It  is  commonly  encountered  in  young  adults,  and  is  rare  in  the 
two  extix^mes  of  age.  While  onlinarily  due  to  middle-<'ar  disease*,  it  may 
aris(»  from  a  mouth  or  throat  infection  bv  wav  of  the  Eustachian  tube 
and  tympanum,  from  extension  of  thrombosis  in  other  sinuses,  from 
basilar  fractures  involving  the  petron,  and  from  infections  about  the 
(KH*iput,  nucha,  and  mastoid. 

Symptoms :  The  latend  sinus  is  usually  aff*ected  frcmi  a  chnmic 
middl(*-ear  suppuration  which  has  cjuised  more  or  less  erosion  of  the 
tympanic  bony  structure.  An  acute  pnK'css  may  cjuise  it,  but  this  is 
exceptional.  In  the  chronic  eases  of  purulent  otitis  media  it  is  a  con- 
stant menace.  Frecjuently  then»  is  a  lessening  or  cessation  of  the 
ear-discharg(»,  pain  <levelops  in  the  ear,  and  headache  foll(»ws.  The 
fluctuating  tempeniture  mounts  up,  and  vomiting  and  rigors  indicate 
th(»  involvement  of  the  sinus  or  an  intracranial  extensitm.  I^)cal  sirpiM 
of  lateral  sinus  thrombosis  de|K'nd  on  the  obstniction  of  its  lumen  and 
the  location  or  extent  of  the  tlmmibus  and  phlebitis.  Occlusicm  of  the 
sinus,  blocking  the  inlet  of  the  mastoid  vein,  gives  rise  to  a  circum- 
s<»ribed  edema  extending  from  the  auricle  over  the  mastoid.  Pain  on 
[MTcussion  of  the  mastoid  is  prewnt  only  when  the  bone  or  periosteum 
is  inflauKHl.  If  the  thrombosis  is  situated  lower  in  the  sinus  and  shuts 
off*  the  condylar  veins,  through  which  the  superficial  circulation  of  the 
latend  low(»r  occipital  region  drains,  a  bniwny  hanlness  and  edema  may 
1k»  made  out  in  the  upper  part  of  the  post^'Hor  cervical  triangle.  Slumld 
the  ])hlebitis  c»xtend  into  the  internal  jugular,  extreme  lo«d  tenderness  is 
found  over  the  upper  iK>rti(m  of  this  vessel  on  palpation,  or  may  })e 
experiencetl  by  the  patient  in  swallowing.  The  head  is  usually  inclined 
to  the  affected  side  to  lessen  muscular  pressure  on  the  jugular.  When 
the  thrombosis  follows  down  into  the  jugular,  it  may  be  easily  palpated 
as  a  firm,  conl-like  structure.  Disintegnition  of  the  thrombus  may 
cause  it  to  disjjppear  in  a  few  days.  The  lymphatic  glands  in  the  neck 
are  frecpH^ntly  engorged  and  easify  paljmble.     Gerhardt  has  jxMnted  out 
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that  during  inspiration  the  external  jugular  vein  on  the  affected  side  is 
less  prominent.  This  is  due  to  the  occlusion  of  the  internal  jugular, 
which  allows  rapid  drainage  of  the  external  bninch  into  the  common 
trunk.  If,  however,  the  tlirombus  extends  into  the  common  trunk,  the 
external  vessel  is  then  engorgeil  and  more  prominent  than  on  the  sound 
side. 

If  the  inflammatory  thickening  at  the  jugular  foramen  is  sufficiently 
great,  it  involves,  by  extension  or  pressure,  the  cranial-nerve  trunks, 
which  make  their  exit  at  this  ojiening.  Pneumogastric,  spinal  accessory, 
and  gli>ssophar}*ngeal  symptoms  are  then  produced.  Kespiratory,  laryn- 
geal, c:\rdiac,  and  vocal  disturbances  ;  difficulty  in  swallowing,  spasm 
or  jwresis  in  the  sternomastoid  and  traj)ezius  jK)int  to  this  condition. 
Abscesses  sometimes  form  in  the  neck,  under  the  sternomastoid  or  in  the 
nuchal  region. 

Almost  from  the  first  there  are  distinct  cerebral  symptoms.  The 
ceplialalgia  is  attended  by  sonmolence,  which  may  deepen  into  coma. 
Delirium  is  often  an  early  symptom.  Phlebitis  is  likely  to  extend  into 
tlie  tenijK>rosphenoidal  lobe  and  cerebellum,  giving  rise  to  diffuse  inflam- 
mation or  rapidly  producing  softening  and  abscesses.  At  the  s<^at  of 
the  sinus  throml)osis  the  softened  dural  wall  no  longer  protects  the  soft 
meninges,  and  a  localized  septic  meningitis,  with  a  tendency  to  become 
diffuse  is  occasioned.  Even  the  bone  under  the  sinus  is  eroded,  and  defi- 
nite discolorations  are  left,  both  on  the  cranial  wall  and  on  the  cerebral 
surface,  to  mark  the  site  of  the  sinus  disease. 

A  disease  presenting  so  many  compliciitions  and  possibilities  neces- 

sarilv  lacks    clinical    uniformitv.      While    lateral    sinus  thrombosis    is 

usually  confineil  to  one  side,  it  may  propagate  itself  into  the  venous 

cliannels  of  the  opjwsite  side  and  infect  both  internal  jugulars.      The 

ap|iear.uu*e   of  cerebritis,    meningitis,   or   intracnuiial    abscess  greatly 

reduces  the  life  cliances.     Septicemia  is  j)articularly  likely  to  develop, 

with  its  own  serious  import.       The  virulence  of  the  infection,  however, 

seems  to  vary  between  wide  extremes.     Some  cases  run  a  rapid  course 

to  fatiil  termination  in  four  to  seven  days,  others  last  weeks  and  months, 

and  exceptional  ones  may  recover.     The  gravity  of  the  disease  can  not 

well  l)e  overestimateil. 

Infective  thrombosis  of  the  longitudinal  sinuses  is  extremely 
rare,  while  marantic  thromlK)sis  fiiuls  its  most  common  location  in  these 
venous  passages  and  especially  in  the  su[)erior  one.  Infectious  condi- 
tions in  the  nasal  vault,  in  the  scalp,  and  in  the  cranial  diploe  of  the  ver- 
tical region  are  capable  of  extension  to  the  superior  longitudinal  sinus. 
Phlebitis  mav  then  extend  to  the  cortical  veins.  Occlusion  of  the  sinus 
leads  to  local  edema  in  the  scalp  and  probably  in  the  brain  also,  but  the 
collateral  circulation  obviates  any  serious  results  from  this  mechanical 
feature.  The  danger  lies  in  the  likelihoo<l  of  septic  cerebral  phlebitis 
and  septic  meningitis.  Usually  the  obtrusive  meningitic  features  pre- 
dominate, and  suggestions  of  cortical  phlebitis  and  even  of  abscess  for- 
mation are  obscured  or  overlooked. 

The  treatment  of  infective  cranial  sinus  thrombosis  is  j)riinarily 
airgical.      The    infection   atrium   is   to    be  determined    and    rendered 
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thoroughly  aseptic.  Whenever  possible,  it  must  be  eradicated.  In  the 
case  of  the  cavernous  sinuses  little  more  can  be  done  by  the  surgeon, 
but  Dwight  and  Germain  ^  have  reported  one  instance  in  which  the 
cavernous  sinus  was  reach(»d  surgically  with  imme<liate  improvement  in 
the  {)atient's  condition,  though  with  fatal  termination  ultimately.  A 
previous  (»ase  by  Hartly  was  entirely  successful.  Aggressive  inter- 
ference is  allowable,  and  indicated  when  the  lateral  and  longitudinal 
sinuses  are  invaded.  Manv  cas(^  of  lateral  sinus  thromboses  have 
probably  i)een  save<l  by  prompt  and  radical  interference.  The  sinus 
has  been  o|>ened,  the  infective  thrombus  removed,  and  abscesses  in  the 
temporal  lobe  and  in  the  cerel)elhmi  drained.  Often  as  a  preliminary 
measure  the  mastoid  antrum  and  the  middle  ear  have  lK»en  sui^ically 
dealt  with,  but  when  there  is  evidence  of  sinus  thrombosis  it  is  a  waste 
of  time  and  opi>ortunity  to  stop  at  this  step. 

Local  applications  of  heat  and  cold  to  the  head  may  be  used,  and 
serve  sometimes  to  relieve  the  headache  and  mcKlify  the  delirium.  In 
view  of  the  septic  nature  of  the  disease,  supj>ortive  measures  are  emphat- 
ically indicnttnl  from  the  first.  Against  the  septicemia  we  may  bring 
measurt»s  to  bear  that  favor  elimination  by  the  skin,  bowels,  and 
kidneys.  The  administration  of  antiseptics,  such  as  the  salicyl  pre- 
parations and  the  mercurials,  art*  of  doubtful  value,  but  are  strongly 
advised  by  many  and  should  not  be  omitted. 


CHAPTER   IX. 

CEREBRITIS,  ENCEPHALITIS,  AND  ABSCESS  OF  THE 

BRAIN. 

Inflammation  of  the  brain  pro|)er  may  l)e  local  or  generalized, 
acute  or  chronic. 

Acute  Localized  Cerebritis. — Btiologry. — The  brain  is  subject  to 

inflammatory  pr(K»ess(»s  the  same  as  any  other  j>ar(»nchymatous  organ, 
yet  gnieralizcd  cirebritis  is  rare,  and  only  recently  have  we  leanied  to 
recognize  it.  Ijmdiz(*d  acute  cerebriiuij  on  the  other  hand,  occurs  with 
frequency,  but  is  practically,  if  not  invariably,  a  secondary  condition. 
Meningitis  always  entails  some  underlying  cerebritis.  A  circumscribed 
cerebritis  occurs  alnnit  a  hemorrhagic  foc^ui  or  spot  of  thrombotic  ttqftening 
if  infe<!ti(m  is  added.  Without  the  additional  infe<»tion  such  as  is  fur- 
nislunl  by  septic  endocnnlitis  or  other  inflictive  fiwus  the  zone  surround- 
ing a  cerebral  tumor,  hemorrhage,  or  area  of  softening  is  one  of  conges- 
tion, (Hlema,  and  pressure  nt»cn>sis.  Blown  on  (lie  head  may  cause 
l(K*alized  meningitis  and  cerebritis  at  the  j)oint  of  violence,  or  on  the 
opposite  si<le  of  the  lu^ad  by  the  action  of  contre  coup.  In  some  cases 
the  Kxral  cerebritis  alone  follows,  and  this  may  only  affect  the  white 
matter  below  the  cortex.  Apparently  the  traumatism  favors  the  local 
action  of  bacteria  by  reducing  the  resistance*  of  the  tissues,  as  proveil 

1  "  Bowton  Med.  and  Surg.  Joiir.,»»  19(h>. 
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by  Elhmnx>th  in  an  interesting  series  of  experiments.^  Cranial  frae- 
fHres,  punctured  fpoundsy  and  j)erhaixs  severe  cotwusaion  niay  cause  it. 
Bo9u*  diMtaj^y  ^j)tie  proeessea  in  the  diploe,  and  in  the  cranial  bony  and 
venous  sinuses,  may  lead  to  cerebral  inflammation  and  be  followetl  by 
abscess.  Infection  of  the  brain  after  operations  sometimes  causes  a 
diffuse  oerebntis  that  may  involve  an  entire  hemisphere.  Hernia  cere- 
bri  is  a  manifestation  of  a  septic  inflammatory  process.  StiJisirokey  heat- 
stroke, and  alcoholism  seem  ca|)able  of  inducing  cerebritis,  or  at  least  so 
modifying  the  cerebral  nutrition  that  dementia  may  follow  and  sclerotic 
brain-tissue  be  found  postmortem.  To  Van  Giesen  we  owe  a  knowl- 
edge of  the  cellular  changes  following  insolation  and  their  prol)able  re- 
lation to  an  acute  auto-intoxication. 

In  certain  conditions  the  inflammation  falls  on  definite  cerebral  struc- 
tures.     In  this  way  arise  the  clinical  symptom  groups  described  under 
the  terms  acute  polio-eiicephalitU  superior  and  acute  jyofio-^icephu/itijt  iu- 
ferior^  when  the  cranial  nuclei  are  inva<leil  in  the  upj)er  or  lower  groups, 
fumisliing  acute  nuclear  ophthalmoplegia  in  one  instance  and  acute  bul- 
bar palsy  in  the  other.     These  have  already  been  described  with  the 
di^eases  of  the  cranial  nerves.     Striimpell  alleged  an  acute  inflammatory 
priK-ess  in  the  cellular  cortex,  especially  of  the  motor  regions,  analogous 
to  that  of  poliomyelitis  as  the  explanation  of  many  cases  of  cerebral  i)alsy 
in  children.     To  this  he  applied  the  term  |K)lio-encephalitis,  a  name  given 
alK>  to  the  inflammations  of  cranial-nerve  nuclei,  making  an  additional 
ailjective  necrt»ssan\     It  is,  therefore,  sometimes  called  j>oiio-encephalitis 
anterior  or  corticalis.     There  is  little  pathological  evidence  of  this  form 
of  cerebritis,  and  the  clinical  manifesUitions  of  the  attack  are  consistent 
with  the  idea  of  a  vascular  lesion.     As  there  is  a  growing  belief  in  the 
vascular  origin  of  ix)liomyelitis,  the  analogy,  if  not  the  identity,  of  the 
process  is  still  maintained,  and  probably  it  is  associated  with  an  acute 
arteritis   of  an  infectious  sort  in   both  instances.     Reymond  ^  rejwrts 
what  apjM?ars  to  be  a  typical  case  in  a  child  of  seventeen  months.     The 
microscopical  changes  were  certainly  of  inflammatory  origin  and  the 
disease  was  not  limited  to  the  motor  fields. 

The  pathologrical  anatomy  of  the  various  conditions  which  have 
Wn  assembled  under  the  head  of  acute  localized  cerebritis  shows  at  first 
a  high  decree  of  vascular  engorgement,  edema,  and  punctate  hemorrhage. 
The  inflamed  tissue  presents  above  the  level  of  the  surrounding  part, 
and  is  often  slightly  softened.     Its  n^ddish  color  and  yielding  consist- 
ency have  led  to  its  description  as  a  red  softening.      It  h«s  much  the 
niacroscopical  appearance  of  embolic  reil  softening,  with  which  it  was 
long  confused.     I^ukocytal  infiltration  of  the  brain  and  the  disintegra- 
tion of  neuroglia,  myelin,  and  nerve-cells  may  induce  a  pultaceous  and 
even  creamy  consistency.     A  nidus  ripe  for  infection  is  formed,  and  wheti 
this  occurs  al)scess  formation  is  prompt.      Later  on,  if  not  infected,  there 
is  itiually  more  or  less  shrinking  of  the  inflamed  mass,  aijsorption  of  tlie 
necm^setl  elements,  proliferation  of  the  connective  tissue,  and  sclerotic 
thickening  which   may  reach  a  leathery  toughness.     Small  foci  may  in 
this  way  i)ecome  cicatrized.     Finally,  after  years,  it  may  be  impossible 
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to  siiy  wlu'thcr  iiiflaiiiiimtion,  lieniorrhage,  or  throinlnisis  was  the  initial 
I'cature  of  tiif  cerebral  deltK.'Jt. 

Symptoms. — The  iiulimtioiirt  of*  aeute  hK^h'zetl  cerebritis  are 
obseure.  Often  as.soeiate(l  eoiulitions,  snch  as  meningitis,  overJiadow 
it  in  the  elinic  Whatev(T  be  the  seat  of  the  cx^rebral  inflammatioiiy 
there  is  nsually  headache,  sometimes  vomiting,  and  nirely  optie  neuritis. 
Delirium  and  somnoleiu^e  may  be  present.  I nvol venuMU  of  sj>ecinl 
sensorj'  or  motor  amvolutions  or  pathways  gives  rise  to  l(K*alizing 
features  marked  bv  defect  or  disturbance  of  function.  The  clinical 
picture,  therefon*,  always  strongly  suggests  meningitis,  and  the  trcatiiwnt 
and  prof/noaiM  are  pnictically  the  same  as  in  that  condition. 

Acute    Hemorrhagic   Encephalitis. — Stnimpell,   in    1889,  and 

shortly  afterward  Ix'ichtenstein,  in  1890,  called  attention  to  cases  of 
diffuse  hemorrhagic  encephalitis,  in  1895  C)p|H*nheim  ^  reviewe<l  the 
literature  of  the  subject,  |H>intcd  out  the  intimate  Halation  of  the  disease 
to  Wernicke's  polio-encephalitis  superior  and  to  StnimjK'irs  poli<wen- 
cephalitis  ant(»rior,  and  addwl  six  cases,  several  ol'  which  ri»covered. 
Other  cases  have  been  rejK)rt(Hl  by  Fiirbringer,  Putnam,  Freyhan, 
Neuwerk,  and  iirie,  all  of  which  are  quoted  by  Putnam. ^  Brie  ^ 
has  since  reported  a  second  instance,  with  full  autopsy  and  bacteriohjg- 
ical  investigation.  There  can  be  little  doubt  that  numerous  cas<»s  have 
bi'cn  mistaken  for  meningitis.  Anatomically  the  disease  is  nuirked  by 
multiple,  non-suppurative,  inflammatory  i'uvl  showing  congestion  and 
punctate  or  massive  hemorrhages,  leukocytal  infiltnition,  and  loc^idized 
destruction  of  brain-tissue. 

Etiologry. — Hegjinling  the  causation  of  acute  hemorrhagic  encepha- 
litis there  is  much  to  be  disc<)vered.  Most  of  the  reported  cases  followed 
influenza.  I^itnam's  last  case  followed  the  mumps,  and  erysij)elas, 
diphtheria,  typh(»id,  typhus,  and  malaria  ^  hav<'  been  followed  by  loc:ilize<i 
hemorrhagii'  enc(>phalitis.  The  writer  has  seen  two  cases  after  in- 
f1u(*n/a,  one  after  pneumonia,  and  one  with  some  unknown  infection 
ass(KMate<l  with  acute  ne|>hritis.  It  is  a  matter  of  speculati(m  whether 
various  inle(*tions  act  locrallv  or  by  their  elaborated  toxins.  An  interval, 
a  sort  of  iniMibation  jH'ri<Ml,  is  often  note<l  i)etween  the  infectious  <lisease 
and  the  manifestation  of  the  cerebnd  symptoms.  Children  and  young 
adults  furnish  most  ciuscs. 

Morbid  Anatomy. — The  mening(»s  commonly  are  normal  in  a|)jMnir- 
ance.  There  is  usually  some  increase*  of  cerei)ral  fluid,  and  the  ventricltv 
may  be  largely  disteiulcil  by  i)lo(Kl-ting(Hl  contents.  The  choroid  plexuses 
and  the  vessels  generally  are  engorged.  Scattered  throughout  the  bmin, 
but  principally  in  the  white  matter  of  the  hemisj)heres  and  in  or  about 
th(»  basjd  ganglia,  are  foci  of  hemorrhagic,  softencnl,  infiltrated  brain- 
tissue.  In  some  instances  the  hemorrhage  is  massive,  in  others  there  is 
but  a  slight  hemic  (Coloring.  Microsco|)ically  the  blo(Ml-vessels  are 
found  distended,  the  lymphatics  filled  with  bl(MKl-cells  and  leukocytal 
elements,  ami  at  various  j)oints  they  are  ruptured  into  the  surnmnding 
brain-sui)stanc(». 
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The  influenza  bacillus  has  been  found  in  these  foei,^  and  there  are 
some  who  think  the  process  may  originate  in  bacterial  embolism. 

Symptoms. — The  symptoms  of  acute  primary  hemorrhagic  enceph- 
ahtis  are  not  definite,  and  commonly  suggest  meningitis.  A  preceding 
actite  infection  may  be  followeil  immediately  or  after  several  weeks  by 
hea*laehe,  hel)etude,  vomiting,  convulsions,  or  local izt»d  palsies.  Slug- 
gish pupils  and  squints  are  rather  common.  Sleepiness  that  tends  to 
coma  is  usual,  and  rigidity  of  the  neck  has  been  repeatedly  observed. 
The  pulse  may  be  slow,  the  temperature  elevated,  normal,  or  subnormal. 
The  palsies,  which  may  be  multiple,  declare  the  localizcnl  processes 
and  liave  a  tendency  to  vary  in  intensity  from  day  to  day.  Pulse  and 
respiration  l>ect)me  shallow  and  frequent,  the  stujwr  deepens,  bedsore 
may  form,  and  death  terminate  the  case  in  a  few  days  or  in  several 
weeks.  A  fair  pn)|x>rtion  of  cases,  as  insisted  upon  by  Oppenheim  and 
others,  rvrc.iver,  almost,  if  not  completely,  after  a  tardy  and  anxious 
convalescence. 

It  will  be  seen  that  the  disease  is  clinically  obscure  and  the  diagnosis 
has  usually  been  made  post  mortem.  During  life  it  is  usually  confounded 
with  meningitis.  This  is  not  of  great  practical  moment,  as  the  treatment 
is  the  same.  The  prognosiH  is  grave,  but  rather  more  favorable  than  the 
early  descriptions  indicated.  Gradual  onset,  comparative  mildness  of 
symjitoms,  and  long  duration  of  disease  have  a  favorable  inijxirt. 

Chronic  cerebri tis,  and  chronic  encephalitis  are  terms  loosely  applied 
to  late  and  usuallv  secondary  conditions  that  are  mainly  sclerotic  and 
degenerative  in  nature.  This  sclerosis  may  exist  in  disseminated 
patches  or  in  large,  circumscrilx^d  areas ;  it  may  involve  an  entire  hemi- 
sphere or  Ik*  largely  confined  to  the  gray  matter  of  both  half-brains. 
The  p)rtion  of  the  encephalon  thus  aifected  is  disturbed  in  its  function, 
which  is  usually  greatly  impaired  or  entirely  alK>lished. 

Abscess  of  the  Brain. — Brain-abscess  is  always  secondan,  and  is 
due  to  the  invasion  of  pyogenic  bacteria. 

Eitiology. — In  a  rough  way  we  may  say  that  all  the  causes  of  infect- 
ive x//j?i>t  thrombosis  and  acute  localized  cerebritis  are  com jxi tent  to  pro- 
duce brain-al>scess,  as  the  first  step  in  its  development  is  inflammation. 
SfippHrative  middle-ear  disease  furnishes  almost  tCvo-fifths  of  the  cases, 
and  head  injury  about  one-fourth.      About  one-sixth  of  the  cases  are 
<lue  to  general  pyemic   states.     Of   this  number    purulent   pulmonary 
Ji^ases  furnish  the  great  majority.     Septic  inflanunation  in  the  nasal 
ami  pharyngeal  spaces,  brain-tumors,  infected   cerebral    hemorrhages, 
ami  infarcts  furnish  a  small  contingent.     In  rare  cases  the  oVdium  albi- 
cans has  been  found  in  the  abscess  and  traced  throuii:h  the  blood-vessels 
into  the  nose.     In  others  the  only  pathogenic  bacterium  present  is  the 
tul)ercle  bacillus.       Actinomyces  have  also  been  eneountenMl.      Males 
are  ahout  three  times  as  subject  to  abscess  of  the  brain  as  females,  and 
five  times  as  frequently  affected  w^th  the  traumatic  variety.     More  than 
half  of  the  cases  o(»cur  between  ten  and  thirty  years  of  age,     KoeriKT 
>tates  that  in  Prussia  about  five  per  cent,  of  all  deaths  between  the  ages 
of  ten  and  twenty  are  due  to  cerebral  complications  of  otitis,  mainly 
absees^^es. 

*  Putnam,  lot:  tit. 
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Pathologrical  Anatomy. — The  most  common  neat  of  brain-abscess 
18  in  the  temporosphenoidal  U)be,  due,  doubtless,  to  the  relation  of  the 
venous  circulation  of  tiiis  jmrt  of  tiie  brain  and  of  the  middle  ear  with 
the  petrosal  sinuses.  In  decreasing  frequency  follow  the  cerebellum, 
the  centrum  ovale,  the  pons,  the  oc*cipital  lobes,  the  parietal  lobes,  and 
the  frontal  lobes.  The  irwoHlon  puthimiy  is  often  obscure,  but  the  arterial 
route  has  bet»n  demonstrated  in  some  instances,  the  perivascular  spaces 
in  others.  The  common  se({uential  relation  of  middle-ear  disease,  sinus 
thrombosis,  and  brain-abscess  calls  attention  at  once  to  the  venous  chan- 
nels as  entry- way  for  the  pyogenic  bacteria.  The  extension  of  cere- 
bral phlebitis  from  a  sinus  thrombosis  was  repeatedly  mentioned  in  the 
preceding  chapter  as  inducing  cerebral  softening  and  abscess  formation. 
Frequently  the  abscess  is  Hingle  and  of  a  size  varying  from  a  pea  to  a 
hen's  egg  or  even  to  a  larger  size.  In  tlie  regions  of  latent  lesions, 
especially  in  the  fnmtal  and  occipital  lobes,  an  abscess  may  attain  very 
large  dimensions  and  contain  many  ounces  of  pus.  Very  commonly 
midtiple  brain-abscesses  are  encountered.  In  ear  disease,  abscesses,  both 
above  and  below  the  cerebellar  tentorium,  are  generally  encountered, 
and  failure  to  explore  the  cerebellum  after  the  evacuation  of  an  abscess 
in  the  t(»mpora!  lobe  has  lost  lives.  When  the  infection  arises  from 
purulent  lung  disease  or  septic  endot^rditis,  the  left  side  of  the  brain  is 
more  affe<^ted  f([»r  the  same  reason  that  emlxilism  favors  the  left  hemi- 
sphere. Under  these  circumstances,  and  in  the  case  of  infection  from 
typhus,  enteric  fever,  and  other  general  pyemic  states,  numerous  small 
abscesses  may  l>e  found.  In  this  way  the  brain  may  l)e  fairly  riddled 
with  multiple  abscesses.  Relatively  the  (fray  vuiiter  of  the  brain  is  less 
liable  to  abscess  formation  than  the  whit(»  substance,  and  the  cortex  is 
often  preserved  over  an  extensive  underlying  abscess.  Ran*ly  a  fistulous 
tract  communicates  with  diseased  l)one,  or  rwxehes  the  outcT  surface  of 
the  cranium,  or  discharges  into  the  nasal  fosste.  On  the  other  hand,  no 
comieetion  may  be  discernible  between  the  infection  and  the  abscess. 
Tlie  pus  varies  with  the  nature  of  the  infection  and  the  age  and  char- 
acter of  the  abscess.  In  some  recent  <!ases  it  merely  saturates  the  soft- 
ened tissues  ;  in  others  it  is  encysted  ;  in  a  third  variety  an  encysted 
old  ai)seess  is  found  floating  in  a  secondary,  surrounding,  more  recent 
ai)seess,  the  walls  of  which  are  made  up  of  infiltrated,  purulent,  softened 
brain-tissue.  In  the  old  cases  the  pus  is  thick,  yellowish  or  greenish, 
and  ill  about  a  third  oi'  them  extremely  fetid  and  offensive.  Some- 
times it  is  reddish  from  the  admixture  of  blood.  The  pus-corpuscles 
and  leukocytal  elements  varj'  according  to  the  age  of  the  lesion.  The 
stn^ptococcus  is  usually  found,  but  jmeumococcus,  staphylococcus, 
bacillus  ])y(K!yaneus,  bacillus  tuberculosis,  and  the  bacteria  of  various 
mixed  infections  have  been  noted. 

The  majority  of  abscesses  are  enc]f)4e<L  When  located  near  the 
surface*,  the  meninges  may  form  part  of  the  containing  wall.  A  begin- 
ning cyst- wall  has  been  notKl  as  early  as  the  thirteenth  day.  Its 
thickness  and  consistency  increase  with  age.  It  is  made  up  by  a  pro- 
liferation of  th(»  neuroglial  tissue  and  the  fibrous  structures  of  the 
brain.      Usually  delicate,  in  some  instances  it  forms  a  glistening,  resist- 
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inp  membrane  of  almost  a  homy  consistency,  and  it  may  even  calcify. 
The  brain-tissue  surrounding  an  abscess  is  usually  more  or  less  softened, 
an«l  if  infected  rapidly  breaks  down,  leaving  the  old  abscess-cyst  afloat. 
Rapture  of  an  abscess  by  its  steadily  increasing  contents,  which  is  the 
usual  ultimate  accident,  inundates  the  brain-tissue  or  breaks  into  the 
meninges,  setting  up  a  purulent  process,  or  floods  the  ventricles  and 
promptly  terminates  life. 

Symptoms. — The  symptoms  of  brain-abscess  are  usually  indefinite, 
often  very  obscure,  and  sometimes  entirely  unnoticed  by  patient  and 
physician.  Different  cases  present  the  widest  variety  of  clinical  phases, 
depemling  upon  the  virulence  of  the  infection,  the  rapidity  of  abscess 
growth,  the  location  of  the  process,  and  the  complications.  Some  cases 
ran  a  rapid  course  to  a  fatal  termination  in  a  few  days,  and  others  pre- 
sent a  latent  period  that  may  last  months  and  even  years,  to  end  with 
rupture  and  death.  We  may,  in  some  cases,  make  out  three  ntages,— one 
of  invasion,  one  of  remission,  and  a  terminal  one  of  paralytic  features. 
In  other  words,  one  of  cerebritis,  one  of  encapsulation  and  latency,  and 
one  of  rupture,  infection,  meningitis,  or  ventricular  inundation,  and 
death. 

Tlie  Invasion  stage   presents   the  obscure   picture  of   encephalitis. 
Then*  is  a  low  febrile  movement  marked  by  a  vacillating  temperature, 
which  sometimes  has  a  distinctly  subnormal  tendency,  with  a  slow  pulse. 
An  intense  and  persistent  headache  lasting  days,  taken  with  the  tem- 
perature, suggests  meningitis.    The  headache  is  often  circumscrilxHl  and 
may  correspond  to  the  location  of  the  abscess,  but  as  frequently  is  felt 
at  a  distant  point.      Rigors  and  profuse  sweats  indicate  the  septic  char- 
acter of  the  disease.    A  varj^ing  degree  of  leukocytosis  is  frequently  found. 
Vomiting  and  constijxition  or  diarrhea  are  often  j)resent.      Paj)illitis  or 
optic  neuritis  only  rarely  occurs.     The  mental  state  is  one  of  torpor  jiikI 
imliffepeiice,  or  delirium  may  be  present  and  the  sharp  'Miydrocephalic'^ 
m'  may  be  uttered.     This  stage  lasts  from  two  to  ton  days  and  may 
pass  at  once  into  the  third  stage  or  be  followed  by  a  remission. 

The  remission  stage  is  gradually  established  by  the  subsidcnc^e  of  the 
disturbances  that  appc»ar  in  the  periml  of  invasion.  The  headache, 
fever,  vomiting,  and  mentiil  irritation  almost  disappear  or  entirely  cease. 
Oecaj^ionally  the  improvement  is  very  prompt  and  cotnplete.  A  laient 
penofl  is  thiLS  produced  that  may  extend  almost  indc^finitely.  The 
gradual  increase  in  the  size  of  the  abscess  and  its  encapsulation  gives 
rise  to  very  little  disturbance.  Its  effect  is  that  of  a  foreign  body,  and 
it*  present  is  marked  by  much  less  disturbance  than  attends  the  growth 
of  a  solid  tumor.  At  times  there  may  be  intense  headache,  vomiting, 
and  even  convulsions.  An  occasional  temperature,  or  a  tendency  to  a 
remitting  temperature,  sweats,  and  emaciation  may  sliow  the  hectic  state 
and  alone  indicate  the  ever-present  danger. 

The  parali/tie  stage  is  the  usual  termination  of  brain-abscessos  tliat 
have  presented  a  j)eriod  of  latency  or  remission.  It  is  of  sudd(»n  otiset, 
and  rapidly  runs  its  course  within  a  few  days.  It  not  infrequently 
promptly  follows  the  invasion  periml,  and  the  fatal  mechanism  is 
usually  the  same  in  both.     In  some  cases  this  consists  of  a  rupture  of  the 
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al)scos.s  causing  a  rapid  infiltration  of  the  cerebral  capsule ;  an  invasion 
of  the  medulla;  a  tearing;  through  the  cortex,  setting  up  a  purulent  men- 
ing:iti.s;  or  the  inundation  of  the  ventricles.  There  remain,  however, 
a  large  number  of  cases  in  which  these  anatomical  conditions  are  want- 
in*^  to  explain  the  sudden  onset  of  this  stage.  Ordinarily  an  ajwplectic 
stroke,  with  or  without  convulsions,  takes  place.  Usually  there  are  no 
premonitions  or  only  the  vague  indications  of  cen^bral  mischief  which 
liave  presented  at  intervals  during  the  latent  j>eriod.  The  apoplectic 
coma  may  i)e  punctuated  by  Jacksonian  fits,  marked  by  conjugate  devia- 
tion of  head  and  eyes  and  some  lateral  weakness,  and  tiie  {Hitient  may 
8ucx.*umb  in  a  few  hours  without  regaining  consciousness.  Death, 
indeed,  may  be  sudden.  If  the  imnu^diate  eifects  of  the  stroke  subside, 
a  hemiplegia  with  marked  rigidity,  and  often  with  s])asmodic  features, 
is  progressively  develojKHl.  The  headache,  the  fever,  and  the  symptoms 
of  the  early  stage  reap|)wir  or  Ixx^ome  intensified.  Xystagnuis,  pupillary 
inecjualities,  and  involvement  of  the  oi'ular  muscles  apjK»ar  and  death 
is  likely  to  follow,  ])reced(Kl  by  delirium  and  coma. 

The  hcnllzmff  symptoms  of  brain-abscess  are  rarely  ])rominent. 
Usually  they  are  (juite  indefinite  or  entirely  lacking.  The  location  is 
often  in  the  frontal,  temjK)ral,  and  occipital  IoIh's,  t)r  in  a  cerel>ellar 
hemisphen*,  whence  finail  symptoms  do  not  arise.  As  a  rule,  an  abscc»s8 
of  the  brain,  due  to  disease  of  the  cninial  bones,  lies  subjacent  to  the 
original  lesion.  In  the  same  way  ear  dist»ase  gives  rise  to  abscess  near 
the  |)etron,  but  in  nire  instances  the  pundent  collection  has  bw^n  found 
at  a  considerable  distance,  and  even  in  the  op|)osite  half  of  the  brain. 
Abscess  due  to  emlM>lic  j)r(K»ess  from  the  heart  or  lungs  is  likely  to  be 
lo«it*Hl  in  the  ciipsular  or  Sylvian  arteries,  and  gives  rise  to  early  hemi- 
j)legic  features  or  disturi)ances  of  the  motor  cortex.  The  circumscril)ed 
hwulache  sometimes  furnishes  a  hnnilizing  feature,  but  it  «in  not  be 
relied  uj)on.  Macewen  has  not(»d  a  higher  ]M»rcussion  note  over  the 
abscess  than  was  vielded  bv  the  rest  of  the  head,  and  Dana  has  c<m- 
firmed    this    sym])tom    in    one  casi*.      Local   t(»nderness  and   increarti^l 

tenu)erature  mav  (HH'asiouallv  be  made  out.      When  the  abscess  is  asso- 
I  *  * 

ciate<l  with  s(»ptie  sinus  thrombosis,  we  have,  in  addition,  the  load  suj)er- 
fieial  evidence  of  that  distnise.  Even  when  the  s<»nsorimotor  zone  is 
inva<led,  the  symptoms  may  be  very  slight.  Abscesses  may,  however, 
yield  as  di^finite  localizing  features  as  any  other  encephalic  lesion,  and 
these  then  ha\  e  the  significance  and  value  discusse<l  under  the  head  of 
Cer(»bml  I^ocalization.  Involvement  of  enmial  nerve-trunks,  cterebellar 
symptoms,  hemianopsia,  Jacksonian  fits,  aj)hasias,  and  other  localizing 
indications  should  always  be  carefully  sought.  Multiple  al)scesses  also 
lead  to  symptoms  of  corresponding  diversity. 

Diagnosis. — Tlu*  diagnosis  of  cerebral  absc»ess  de|)ends  verj'  largely 
U|)on  th(»  history  or  presence  of  trauma  or  of  an  infective  condition  al)out 
the  head  and  face  or  in  the  thonix.  A  chronic  otorrhea,  maxillar}'  ab- 
scess, ozena,  simis  suppuration,  or  purulent  jndmonary  <lisease,  followed 
by  headache,  vomititig,  delirium,  stUjH)r,  slow  pulse,  vacillating  tenijx'ra- 
ture,  and  rigors,  means  enee])halic  invasion.  These  symptoms  are 
common  to  meningitis  and  abscess,  and  the  differential  diagnosis  mn  not 


CEREBRITIS,  ENCEPHALITIS,  AND  ABSCESS  OF  THE  BRAIN      241 

always  he  made.  Any  evidence  of  a  circumscribed  process,  however, 
favi>ri«  the  idea  of  abscess,  and  hence  localizing  symptoms  become  very 
ini])ortant.  The  two  conditions  are  often  associated  and  a  terminal 
suppurative  meningitis  is  common  in  abscess.  In  latent  periods  the 
diflTerentiation  of  cerebral  abscess  from  a  growth  may  be  impossible ; 
nor  is  it  essential.  The  terminal  stage,  with  its  rapid  onset  and  }>ani- 
lytic  features,  may  readily  be  confounded  with  cerebral  hemorrhage  or 
softenings  if  it  occurs  in  middle  life  and  is  preceded  by  apparent  health. 
When  systemic  sepsis  is  manifested,  the  purulent  character  of  the  en- 
cephalic process  is  less  doubtful. 

Abscesses  resulting  from  ear  disease,  bone  disease,  and  disease  about 
and  in  tlie  facial  cavities — in  other  words,  abscesses  due  to  direi;t  invasion 
— are  onlinarily  single.  Abscesses  resulting  from  pyemic  states  and  from 
purulent  thoracic  conditions  are  usually  multiple.  Cerebellar  abscesses 
are  also  usually  multiple.  The  localizing  diagnosis  is  made  on  the  lines 
already  laid  down  in  chapters  iii  and  iv  of  this  part. 

Progrnosis  and  Treatment. — Supi)urative  disease  within  the 
cranium  is  always  grave.  Although  a  cerebral  abscess  may  encapsulate 
ami  lie  dormant  for  years,  this  can  not  reascjnably  be  expect<^*d  to  take 
plac-e,  and  even  when  it  does,  it  constitutes  a  constant  menace  to  life. 
Enoaj>sulation  does  not  necessarily  check  suppuration,  and  eventual  ni[>- 
ture  or  secondary  infection  is  the  legitimate  sequel.  The  late  results 
are  onlinarilv  fatal,  and  latent  cerebnd  abscesses  account  for  a  certain 
pn>|>ortion  of  sudden  dc*aths. 

The  treatment  of  cerebral  abscess  should  be  prophylactic.      Chronic 
suppurations  in  ear  and  nose  should  never  be  neglected  and  the  utmost 
precautions  should  be  taken,  in  the  management  of  all  wounds  al)out  the 
head  and  fact^   to  prevent  infection  and  sepsis.     From  these  largc^ly 
ci>ntrollable  sources  the  great  majority  of  bniin-abscesses  and  other  en- 
dixranial  suppurations  arise.     When  the  diagnosis  is  established,  there 
shtHild  he  immediate  recourse  to  surgery.     Of  all  encephalic  diseases 
al>scess  promises  the  best  results  to  surgical  measures.      Afleijuate  drain- 
age after  opening  the  skull   has  l)een  followetl  i)v  brilliant  succt^ss  in 
numenms  cases  and  in  the  hands  of  many  operators.     All  other  meas- 
ures arc»  inadecpiate. 

16 
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CHAPTER  X. 
THE  CEREBRAL  PALSIES  OF  C3iILDREN. 

A  NUMBER  of  varied  developinontal  and  ae(iuire<I  cerebral  (lefects 
result  in  iiaralvsis  in  elnldh(Hxl.  Thev  involve  or  destrov  within  the 
cranium  some  jK)rtion  of  the  upper  motor  neuron,  and  give  rise  to  <'lini- 
cal  types  that  justify  a  si'parate  deserij)ti()n.  Their  importance  and  fre- 
quency have  be(»n  recognized  only  within  a  few  years,  but  it  is  now 
appreciated  that  in  the  early  years  of  life  cerebral  palsies  arc  fully 
as  connnon  as  the  spinal  variety.  Ktiologically,  they  may  be  divided 
into  three  groups  :  (1)  Those  due  to  prenatal  conditions;  (2)  those  fol- 
lowing birth  accidents,  and  (8)  those  dependent  u|>on  disease  or  trauma 
after  birth.  Clinically,  we  also  divide  them  into  those  shcming  uni- 
lateral defects,  the  hemiplegic  cases,  and  those  jiresenting  bilateral 
defects,  the  diplegic  cases. 

Etiology. — One  of  the  most  important  prouttal  conditionH  resulting 
in  infantile  cerebral  palsy  is  an  actual  <leficiency  of  brain  elements,  a 
true  agen(»sis.  This  may  be  marktnl  by  convolutional  simplicity  and  a 
lessencnl  number  of  cortical  cells  and  pyramidal  filwrs.  In  other  cases 
a  part  or  the  whole  of  a  hemisphere,  or  of  both  hemispheres,  may  Iw 
lacking.  Between  these  gross  teratological  <lefects  and  a  condition  in 
which  the  neunm  units  have  diminished  <lynamical  (jualities  or  a  less- 
ened power  of  endurance,  that  in  early  life  leads  to  their  atrophic  or 
8cl(Totic  degeneration  there  is  but  a  diilerence  nf  degree.  The  lack  of 
constitutional  endurance,  of  capacity  for  growth,  and  of  resistive  power 
underlies  many  brain  and  cord  diseases  that  present  henHlitary  and 
familial  characteristics.  In  other  instances  it  furnishes  a  lowercnl  re- 
sistance to  toxic  influence's.  In  given  cases  unfiiiishe<l  children,  lack- 
ing motor  elements  in  the  cortical  mantles,  and  children  born  prema- 
turely, before  the  pyrami<lal  a[>paratus  has  been  well  established,  present 
various  degrees  of  motor  and  cerebral  defi^'t.  The  upper  motor  neuron 
is  well  formed  onlv  at  the  ninth  intra-uterine  month,  and  not  com- 
pletely  developed  until  the  s<'<'ond  or  third  month  after  birth.  Much 
defect  in  the  upper  neuron  is  always  !nark<'<l  by  spasticity  and  ]in|)iiired 
motility  in  the  muscles  su|)[»lie(l  by  the  lower  or  terminal  motor 
neuron. 

Iljirelv  direct  traumatism  has  affecteel  the  brain  of  the  unborn  child, 
which  has  presente<l  hemiplegic  contractures  at  birth.  In  other  cases 
evidence  of  hemorrhage  and  softening  has  been  found,  and  in  many 
instances  the  probability  of  a  prenatal  meningo-enc(»phalitis  has  been 
upheld  by  the  presence  of  localized  and  difl'use  sc^lerotic  changes  in  tlie 
brains  of  new-l)orn  children.  Inherited  syphilis  and  other  toxic  condi« 
tions  du(;  to  illness  ot*  the  mother  have  Ihjcii  accused  in  some  of  thes^ 
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ca5«s-      Porencephalia  is  usually  due  to  intra-uterine  disease  of  the  cere- 
bral vev<els. 

The  coniUtions  attending  birth  frequently  lead  to  brain-lesions 
in  the  child.  The  great  majority  of  cerebral  birth  palsies  occur 
in  protracted  lal)ors,  and  consequently  in  primijiaraB.  A  number  of 
them  follow  precipitate  labor  and  in  both  are  due  to  violent  compression 
of  the  fetal  hc»ad.  Comparatively  few  can  be  attributed  to  the  use  of 
fiirceiis,  and  it  is  exactly  in  these  cases  that  the  labor  is  likely  to  have 
l»eeji  tedious.  Forceps  accidents,  however,  can  not  be  denied  or  over- 
looktnl,  and  the  misuse  of  these  |>owerful  instruments  is  fraught  with 
serious  results  to  the  skull  and  brain  of  the  child.  The  facts,  however, 
favor  early  skilful  instrumental  interference  as  compared  with  tedious 
lal>or. 

The  freijuency  of  hemorrhage  into  the  cerebral  and  spinal  meninges 
during  birth  has  been  put  on  a  sound  foundation  by  the  investigations 
4)f  Litzmann,  McXutt,  and  Sjxaicer.     It  is  found  in  the  great  nuyority 
of  stillborn   children   and    is  the  common  cause  of  asphyxia  of  the 
newlK>rn.      Occasionally   this   blo<Kl   comes   from   a   ruptured    longitu- 
dinal sinus,  but  most  frequently  from  the  pial  vessels.       Punctate  and 
larg<»r  hemorrhages  within  the  substance  of  the  brain  and  cord  are  fre- 
quent.    The  results  of  these  birth  hemorrhages  depend  u|>on  the  (juan- 
tity  and  locsition  of  theefliised  blood.     Where  death  dm^snot  follow,  all 
degrees  of  disability  are  encountertKl.     Palsies  follow  the  involvement  of 
the  motor  cortex  or  its  pyramidal  tracts,  but  if  the  frontal  lobes  are  seri- 
imsly  affected,  idiocy  is  a  consequence  and  is  a  fn»quent  accompaniment  of 
motor  disturbance.     Similar  disturbance  of  the  latent  lesion  territories 
of  the  bniin  may  give  rise  to  insignificant  or  veiy  obscure  symptoms. 
As  a  rule,  the  hemorrhage  is  basilar  in  IcK'ation  in  vertex  j>resentations 
and  vertical  in  breech  cases.     The  absorption  and  organization  of  these 
hemorrhages  lead  to  a  more  or  less  diffuse  sclerosis  of  the  brain-substance 
that  inhibits   its  growth  and   diminishes   its   functional   capacity.     In 
other  cases  in   terminal   stages  largt?  areas  of  softening  and   cyst-like 
formations  are   found    that  are   indistinguishable    from    porencephalia. 
In  alxmt  one-fourth  of  thes(»  cerebral  birth  hemorrhages  the  spinal  cord 
is  jqmilarly  afflicted.     Some  cases  of  syringomyelia  may  have  this  origin. 
The  postnatal  clauses  of  cerebral   palsies  in  children,  according  to 
OsWs  list,  are  hemorrhages,  embolism,  endo-  and  ])eri-arterial  changes, 
encephalitis,  and  cerebral  venous  thrombosis.      In  other  wonls,  they  are 
the  same  as  in  adults,  and  hemorrhage  is  more  frecjuent  than  thromi)osis. 
The  relation  of  acute  infectious  diseases  to  emlK)lism  and  arteritis  only 
needs  to  l)e   recalled.     Traumatism  and   tumor  formation  cause  some 
cases.    Of  encephalitis   much  has  been  siiid,  and   Striimjwll   claimed 
cortical  j>olio-encephalitis  to  be  the  lesion  in  many  of  these  cases,  but 
the  exact  pathological  process  still  escapes  us  owing  to  the  paucity  of 
early  post-mortem  examinations.      It  is  just  as  likely  that  the  lesion  is 
primarily  vascular.     Gowers  was  the  first  to  insist  on  the  part  played 
by  venous    throndxysLs,  and    others,  among    them   Osier,   have   added 
weijjht  to  the  contention.      This  cerebral  venous  thrombosis  is  otlen  a 
part  of  sinus  thnmibosis,  to  which  it  nmy  hold  a  primary  or  si'condary 
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relation.  It  serves  to  pnHluce  softeniiifjc,  and  sclerotic  chang<\s  in  the 
cortex  and  |>alsies  follow.  As  many  of  tlu^se  jwilsies  start  with  convul- 
sions, the  (jut^stion  arises  whether  the  (?onvnlsioii  is  the  cause  or  eflect  of 
the  lesion.  It  may  he  either.  Then*  can  Im*  no  douht  that  the  increased 
arterial  tension  of  the  convulsed  state  may  cause  rupture  of  c<»rel)ral 
vessels,  hut,  as  a  rule,  the  convulsions  are  due  to  the  irritant  eHect  of 
the  lesion.  Later  on  epileptics  or  epileptoid  convulsions  are  very  c<»ni- 
monly  enw)untiTed.  S(»x  plays  no  etiolo^iciU  jwirt.  Males  and  females 
are  ahout  equally  affected,  (^ne-half  the  {K>stnatal  cases  in  childn'U 
occur  within  the  first  three  years  of  life. 

Morbid  Anatomy. — Tlu»  post-mortem  findings  in  these  eases  furnish 
various  lesions.     Sachs  gives  the  following  table  : 


Classification  of  Infantile  Ckrebral  Pai^sies. 


(iiu)ri»s. 


MoRIIII)  Lksiun. 


I.  PanilvftiM    of  intra  uterine 
onset 


II.  Birth  palsit's. 


in.   Afqiiireil  jKilsies. 


Ijarpe  cerebral  (lefei'tH,  porencephalia. 
Defective  (ievelo])raent  of  pyramidal  tracts. 
Agenesis  corticalis,  highest  nerve-elements  involved. 

Meningeal  hemorrhage,  rarely  intracerebral  liemor- 
rhagt*. 
Later  conditions  :   Meningo-encephalitis  chnmicii, 
scleropis  an<l  cysts,  partial  atroi)hies. 

Hemorrhage,  meningeal  and  rarely  cerebnil. 

Thrombosis,  from  endarteritis,  and  in  manmtic  con- 
ditions. 

KmlM>lism. 

Later  con<1iti(ms  :  Atrophy,  cysts,  and  diflufu^  and 
lobar  sclerosis.  Meningitis  chwiiic^i.  Hytlro- 
cephalns,  s(4dom  the  sole  cause.  Primary  en- 
cephalitis, tlie  |)oIio-enecphalitis  ct)rticalis  acuta 
of  StriimiM'n.(?) 


The  ditticuhy  of  deciding  the  origin  of  tin*  terminal  conditions  is 
very  great  and  it  is  ofVen  im|)ossihle.  Porencephalia,  for  instance,  may 
he  due  to  <lefective  development,  to  eml)o]ism,  to  thromhosis,  or  to  hem- 
orrhage. The  initial  process  of  a  diffuse  sclerosis  may  he  h<»morrhagic 
or  inflammatory. 

Symptoms. — The  clinical  history  of  eerehral  palsies  in  childnm 
varies  in  the  three  sets  of  cjtses.  In  the  prenatal  cases  the  condition  is 
congenital,  hut  may  not  he  noticed  for  some  time  after  hirth.  In  hirth 
palsies  the  condition  is  usually  noticed  shortly  after  hirth  or  devel<»ps 
within  a  few  weeks.  In  the  later-aecjuired  cases  the  patients  mav  p^^- 
sf'Ut  an  ordinary  record  up  to  the  onset  of  the  paralytic  features.  In 
their  final  development  all  present  very  common  attrihutes  aiwl  are 
usually  indistinguishahle  hy  external  examination  alone.  The  great 
majority  of  natid  and  prenatal  cases  have  hilateral  palsies.  After  hirth 
the  tendency  is  to  one-sided  paralysis  and  after  the  age  of  three  it  is 
almost  the  invariahh?  form.  A  ])ure  monoplegia  is  so  extremely  un- 
conunon  tis  to  he  almost  unknown. 
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Hemiplefiric  Cases. — The  hemiplegic  cases  are  the  best  type  for 
rtudy,  as  tlie  unaffected  side  furnishes  an  opportunity  for  eomjmrison. 
Onlinarily  the  paralytic  features  develop  after  an  aeide  febrile  attack^ 
after  or  during  an  acute  infectious  fever,  or  in  marantic  states.  The 
child  is  seized  with  conriUmona^  which  are  more  severe  on  or  entirely 
conliiieil  to  one  side  of  the  Ixxly  and  to  the  side  that  is  afterward  para- 
lytic. Tlie  convulsive  attack  is  usually  prolonged,  lasting  for  several 
hotirs  or  even  for  a  day  or  two,  and  perhaps  returns  several  times 
within  a  few  days.  During  the  eclam{)tic  seizures  the  temperature 
may  Ik*  markedly  elevated  and  more  or  less  unconsciovsness  is  commonly 
present.  The  child  is  left  weak  and  exhausted,  often  with  continued 
feverish ness,  and  the  loss  of  power  on  one  side  is  frequently  only 
incidentally  noticed.  If  the  child  had  formerly  s|K)ken,  npeechy  as 
a  rule,  is  temporarily  lost,  whether  the  paralysis  be  left-  or  right- 
f^itUsl,  but  after  the  age  of  about  six  years  aphasia  is  well  marked 
irtdy  in  lesions  of  the  left  side  in  right-handed  children.  If  their 
intellectual  faculties  are  not  destroyed,  speech  even  then  is  regained 
with  surprising  rapidity. 

The  paralyzed  limbs  scx)n  develop  marked  Hpa>sticlty  with  exaggerated 
rrflexfii^  which  the  spjisticity  may  conceal  unless  the  examiner  be  atten- 
tive to  the  play  of  tendons  when  the  tests  are  made.  The  sj>astic  con- 
dition is  also  followed  by  contractures  which  place  the  limbs  in  the  posi- 
tions so  characteristic  of  hemiplegia  in  adults.  Here  also  are  similar 
attitudcif  and  gaits, 

Seiuforif  diMurbaiijce  is  apparently  absent  even  in  the  recent  cases,  and 

eiectrical  reaction  modifications  are  never  j)resent.     The  trophic  condition 

of  the  paralytic  limbs,  however,  is  reiluced,  as  is  shown  in  the  unequal 

growth  on  the  two  sides  as  time  goes  on.    This  results  in  some  deformity. 

The  shoulder  ginlle  is  smaller  on  the  affected  side,  the  chest  and  arm 

le^^s  in  size,  and  the  pelvis  and  lower  extremity  unequal  to  corresjKniding 

jarts  of  the  sound  side.    The  half  of  the  head  and  face  on  the  paralytic 

AAq  may  be  of  inferior  dimensions.     The  limping  gait  of  hemiplegia  is 

iiK»reased  by   tlie  shortened  limb,  the  jielvis  tilts,  the  spine  becomes 

scoliotic,  and  the  retarded,  pjiralytic,  contracturetl  up})er  member  is  held 

to  the  side  of  the  bodv  and  usuallv  flexeil  in  all  its  joints. 

From  nine  months  to  two  years  after  the  paralytic  onset  the  para- 
lyzed side,  especially  the  hand,  in  over  one-half  of  the  cases,  is  animated 
l)v  automatic  and  involuntarv  choreoid  or  athetoid  morements,  which  often 
attain  a  wonderful  complexity  and  range.  Thi*y  may  also  involve  the 
face,  but  seldom  to  the  degree  that  is  observiKJ  in  dij)l(»gic  cases.  These 
athetoid  movements  ai'e  usually  intensified  upon  voluntary-  effort  to  use  the 
limb.  Attempts  to  grasp  an  object  will  often  cause  the  fingers  to  move 
widely  apart  in  extreme  extension,  and  after  clumsy,  slow  movements 
the  object  is  awkwanlly  and  insecurely  held  or  the  attempt  fails.  In 
some  eases  the  extremities,  particularly  the  upper  one,  are  writhcHl  about 
in  the  most  vigorous,  serpentine,  and  j)urp>sidess  way,  striking  the 
patient's  face  or  getting  intoawkwartl  positions  behitul  the  neck  or  back. 
The  athetosis  in  rare  cases  is  persistent  day  and  night,  in  others  it 
sul>sides  during  sleep,  and  in  still  others,  and  perhaj>s  th(»  majority  of 
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cases,  it  only  iip|>eara  when  provoked  by  voluntary  ofllirt  or  eniotiotial 
diHtiirbanco.     In    the   c'ases   that   are   marked    by   excesuive   atbet«tid 


motility  tlut  iiiu><ek'!<,  from  constant  tlioiigb  iiivolnntary  use,  are  fre- 
quently finii  iin<l  well  nouriulied.  Tbey  may  even  be  ove«levelo|>ed, 
Clark  •  lias  proven  liyi)ertroi)liy  in  snoli  oases  and  actnal  rnlar^metit 
of  Ikiiu*  lias  Invn  shown  by  the  X-niy.  On  the  other  hiind,  well- 
nmrke«l  atrdpliy  may  Ik;  eneonntered.  The  juinttt  frequently  present  a 
markfil  inerouse  in  their  ranfte  of  motion  so  that  the  digits,  for  instance, 
can  nuirly  be  laid  on  the  dorsal  asjK'ct  of  the  iiand.  This  condition  in 
iwrtieiihirly  markwl  in  the  severe  eaises,  b(t;innin};  veiy  early  in  life. 
The  amelM>id  iind  tentaele-likc  niovenieiit  of  the  linfrers  and  toes  in 
athetosis,  one*.'  recognize^l,  ean  hanlly  Ik-  mistaken  for  anything  else. 
Ansociated  wovementM  by  which  the  {Niralylie  member  ajx-s  tlie  jwsitions 
an<l  motions  of  the  sound  fellow  reach  their  hi);liest  develojimi'iit  in 
tliese  eases  in  children. 

In  the  hemiple^rie  («s<'s  the  arm  usually  re<x>vGrs  less  than  the  li-^r 
or  face  and  the  athetoid  condition  is  commonly  confined  to  it  Con- 
traetures  pre<ioniinatc  in  the  fcsit  and  h-p,  produeinfr  an  e<ininovams, 
nircly  a  valgus,  dotormitv,  which  is  also  favon'd  l»y  the  shortness  of  the 
limb,  and  there  is  some  tendency  to  eontractnred  Hexion  at  the  knco  and 
hip.  The  toes  are  fn^iueiitly  cninqHsl  and  distortol  by  the  eontraet- 
ui-es  and  hammer-Uie  is  a  usual  deformity,  hut  when  athi-tosis  is  jirc^M'nt 
'  "Jour.  Ken-,  and  Meiit.  Dis.,"  Nov.,  li(02. 
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an  atinnimnl  mnp'  of  passive  and  active  motiim  is  found.  In  tlie  face 
the  toiidenpy  to  <'oiitracture  is  frequently  only  shown  in  an  uveraction 
rtf  the  fiirial  muscles  during  emotional  expression*",  as  shown  in  figure 
91,  tlie  boy  being  plea'^e^l  at  having  his  picture  taken.  Any  degree  of 
mtntal  enfeeblement  may  be  present  in  hemiplt^ic  cases,  but  usually  it 
t>:  much  les:;  marketl  tlian  in  the  bilateral  form  and  may  be  practically 


ab^nt.     The  tendency  to  rpUeptie  atUu^k*  and  mental  deterioration  is 
prunuunced  in  the  hemiplegic  form,  and  will   be  mentioned  again. 

Dipleffic  Casee. — In  the  bilateral  fbmi  the  unilateral  conditions 
of  the  hemiplegic  cases  are  present  on  both  sides,  but  the  lower  limbs 
are,  as  a  rule,  more  strongly  affected  than  the  upper  and  the  face  may 
>bii\v  little  or  no  motor  impairment.  In  rare  cases  the  trouble  seems 
lo  Im'  limite<l  to  the  lower  limbs,  and  thew;  instan<^es  arc  sometimes 
de*ribed  as  paraplegic.  Almost  invariablv,  however,  the  presence 
of  i^peecli  difficnlties,  of  mental  defect,  and  of  clumsiness  in  the  use  of 
the  hands  wili  Ix'tray  the  diplegia.  The  frc(|ucncy  of  spinal  hemor- 
rha^res  in  stilllwrn  children,  as  detennincii  by  Hjwnwr,  for  instance, 
gives  gn>und  to  suppose  that  hi  vcrj'  exceptional  instances  the  cord- 
lesiiin  may  nlune  occur  and  a  tnie  )>uniplegiu  result  if  the  child 
survive.  These  bilateral  cases  are  mainly  of  prenatal  and  birth  origin, 
nohasmall  nuinl>er  arising  after  the  first  lew  months  of  infancy  and 
liiadically  none  after  the  third  year  of  life.  The  more  extonntve 
injiirt-  to  the  brain  is  attcndetl  almost  of  ncocssity  by  greater  mental 
impairment  and  idiocy  marks  many  cases.  Microcephalia  some- 
times results  or  the  skull  may  have  so  defective  a  sliape  that  poren- 
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ccplialia  ami  nnotuvpliulia  may  be  suspected.  Such  children  are 
eitlier  iioticwl  to  Ih'  rif^id  and  inactive  at  birth,  or  after  birth-in- 
juries and  convulsive  nmnilestutiun  develop  rigidity  and  euntractures 
during  the  early  months  of  inlanoy.  Fn'quently  it  in  only  when 
the  child  in  found  ineapable  of  learning  to  sit  up  or  tu  uhc  its  legs  in 
efliirtM  at  walking  that  the  paralytic  state  i»  recognized.  Mental  back- 
wiinlness,  slowness  in  the  development  of  speech,  and  otlier  indications 
of  injur>'  to  the  highest  brain  functions  ant  often  neglcctwl  until  the 
third  or  fourth  year  in  the  misguided  hopefulnessi  that  the  child  will 
"  outgr()W  it."  The  rigidity  and  s{uistic  state  is  frequently  so  great  that 
the  h'gs  and  anns  present  a  "  len<l  pi|»e  "  resisUinec  to  passive  move- 

I'iK.  91.— Alb.ln-ii  of  feel. 

nients.  Voluntary  efforts  are  liinden'd  or  defeated,  and  some  of  these 
children  never  get  the  hands  to  the  face,  mueli  less  their  toes  to  their 
mouths.  Tliey  are  difficult  to  hand)e  ami  to  dn-ss.  Their  arms  and 
li'gs  arc  as  uiuiiauag<iiblc  as  stiff-jointed  manikins.  They  are  "all 
thumbs"  and  awkwanlness.  Tlie  spasticity  in  the  lower  extremities, 
which  ten<ls  to  Hex  hips  and  knc<s  ami  es{K-<'ially  to  adduot  the 
thighs,  holds  the  knees  closely  together,  makes  it  difficult  tu  dress 
and  bathe  them  as  iufanLs  and  defeats  liHH)motion  later  on.  Placed 
oil  a  chair,  the  lower  limbs  have  a  teiidcn<-y  to  midntuin  a  rigid 
hori/.ontid  |Hisitiou.  If  they  are  placed  cm  their  feet  the  Iqp*  cross, 
the  heels  can  not  l>e  brought  to  the  floor,  and  if  steps  are  taken  it 
is  only  by  advancing  the  f(K)t  that  is  in  front  and  then  bringing  up  the 
om-  in  tlic  R'lir.  As  tlu'y  tir<iw  older  a  tendency  to  etpiinovalgiis  or 
varus  and  genu  valgmn  is  induced,  but  by  keeping  the  fe<'t  widely 
separated  tliey  an'  alilc  to  dtnlge  one  knee  anumd  the  other.  They  thus 
advaucc  in  a  shuffling,  knee-rubbing,  toc-s<'niping,  laUmous  manner,  to 
wliieh  the  inereasiil  reflexw  and  ankli^-elonus  give  n  jerky,  tremulous, 
Hjukstie  (tharucter. 

In  some  cases  more  or  less  ntlictrisis  is  present  in  all  four  menilMTs, 
and  (K!c«si(iiially  it  invades  tlie  face  and  even  the  tongue,  pharynx,  and 
larynx.  When  the  athelosis  is  general,  and  jnirticularly  when  it  in- 
volves tlie  Icet,  the  [Hitients  are  rendereil  almost  completely  Ix-lph'ss 
pl,ysi,,,llj-. 

Little's  Disease. — Kuglisli,   (lerman,   and   American   writers  are 
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pruuc  to  use  the  ti^rin  Iiitlle'^i^  di^^^ai^  ia  a  generic  sense  to  enibraee  all 
cen^inil  palr^ies  in  vliililhcNKl.  French  writers,  of  ihi-  Sal]M-tri^re  ^h<.Nil 
esptviully,  insist  upon  !i  elinicul  fomi  nf  sjiaslic  diplegia  to  whioli  tliey 
pve  the  distinctive  name  of  Little's  ilisea^,  after  the  London  surgeon 
who  unioug  the  first  called  speeiflc  attention  to  this  class  of  disorders. 
As  tliese  ca:»e»  referred  to  present  certain  definite  cliaracten:'  and  a  more 
hopeful  future  than  the  others,  thev  merit  separate  menliitn. 

The  initial  condition  is  a  premature  birth  or  the  birth  at  term  of  a 
markedly  unde^'eloped  child.  This  means  a  defective  pyramidal  tract 
in  the  spinal  cord  and  brain.  8uch  children  usually  \vei);h  less  than 
four  pounds.  Spasticity  results  in  the  terriiori-  of  the  lower  neuron 
from  the  lack  of  control  due  to  the  unclevelope<l  condition  of  the  upper 
neuruu.  These  children  are  rigid  from  birth,  but  the  mental  qualities 
are  not  necessarily  diminished,  and  if  they  survive,  the  tendency  is  to 
continuous  improvement  as  the  pyramidal  tracts  develoj).  This  develop- 
ment is  never  complete,  but  continues  up  to  the  age  of  full  groivth. 
The  nnxor  condition  is  one  of  pure  spasticity 
and  there  is  no  tendency  to  aihetoid  niove- 
nifuts  or  epileptic  attacks.  The  g-ait  remains 
mor<-  or  less  s]Mistic  through  life,  which  may 
lie  a  long  one  marke<l  by  ordinary  or  even  bril- 
liant mental  activity. 

Amaurotic  Family  Idiocy. — Sachs'  pro- 
p(«es  this  clinical  designation  for  a  group  of 
cases  of  which  he  collected  nineteen  occurring 
in  ten  families,  with  three  autojisies.     Numer- 
ous other  observations  have  sine*-  appcarc<l  in 
current   literature,   notably   those  re]Mirte<l    by 
Collier.*      These  children   an-  ixirn  at    term 
ami  pres«-nt  healthy  physical   an<l   mental  de- 
velopment up  to  the  ape  of  four  to  ten  months, 
when  they  become  weak,  leihaivi<',  and  stupid. 
tX-ular  symptoms  soon  appear  and  blindness 
due  V>  optic  atrophy  develo|if.     Frey  *  does  not 
tjrree  with  Siichs  that  the  condition  is  merely 
agi-nelio,  but  considers  the  changes  found  t"  Ik- 
)aKt|iartiim,  presenting  for  childhmMl  the  ^Iate 
renismiziil  a-  ainyotn)phic   lateml   sclenisis  i 
adults.  The  ophthalmoscopic  picture  is  said  to  I 
verfcharacterislic.  Beard*  states tliai  the  app»-.ir- 
anreiinot  that  of  pronouncetl  atrophy.  Tin- disi- is  not  niarki><lly  blanched, 
Smthefoveacentnilis  presents  a  eleiir-<-iit  liver-*iihirc<l  i>la<)ue  snrnninde<l 
by  a  lalo  of  grayish- white  which  does  ni  >t  otiK-un-  tin-  retiniil  vcss«-ls.   Ny  s- 
l^iiis.   oeuhir    deviathnis,    and    pujiilhir}'    anomalii-s    mv    fnijuently 
MWimaten-*!.       AutopMcal    findings     have     -down    eouvohitional     sim- 
plii-il}-  aiwl  conical  edluhir  dt-gcncnition.      .Siclis  ■"  n'jwirts  di-i;cni-nitivc 

'  "Sew  York  Mi-iliml  Jonnia]."'  .Mav  30.  l-9fi.  -   ■  I'.r.nii.  '  1-^J. 

'   ■  l>(-ut.  Arch.  r.  klin.  .M«i..  "  M.  I);>iii. 
'   -Jour.  Serv.  am)  M.iit.  Hi*..'  M;iv.  liKHi. 
*"J<Hir.  N'ftv.  anil  ?>I(<iil.  His..' Jiiii.,  lilO:!. 


IvK  (nn 


250  DISEASES  OF  THE  BRAIN  PROPER. 

chaiip»s  ill  tlie  ^n\y  miittor  of  tlu»  (»ntire  ('«»R»l)n)spiiml  axis  and  oven  in  the 
i*()()t  pmglia.  TliescM^luiiifjos  have  been  attrihutCKl  totoxie  pr(x*(*ss4\s  hut 
none  of  the  alle^iMl  toxie  faetors  ean'he  aeeepleil  as  eoni|)et4»ut  in  all  in- 
stancies. As  many  jus  four  eases  have  bet»n  t)bsi»rve<l  in  a  single  family, 
and  tlie  inherent  anatomieal  lack  in  the  brain  is  not  explainiMl  by  inherite<l 
syphilis,  wliieh  may,  however,  produce  a  verj'  similar  elinieiU  pictun». 

Epileptic  Attacks. — One  of  the  most  si»rious  featun»s  of  the  cn^re- 
bral  j)alsies  of  children  is  the  marked  tcauleney  to  tlie  developnuait  of 
epileptic  aUiwkH,  These  apjK'ar  in  fully  one-half  of  all  cases.  They  are 
due  to  tlie  brain-lesion,  and  usually  are  most  marked  in  the  j>anilytic 
limbs,  but  with  a  tendency  to  spread  aii<l  b(»iM»me  ^»n«»raliz«Hl.  True 
Jaeksonian  fits  are  but  nirelv  encountered.  In  some  cusi's  tlie  initial 
echimptic  attiick  is  at  once  followtnl  at  regular  inhTvals  of  wet»ks  «>r 
months  by  these  seizures.  In  others  they  do  not  apixiir  for  a  jK»ri<Kl  of 
years  and  may  Ih»  pn^eedtnl  by  jxjtit  mal  attacks.  They  are  always  to  l>e 
expectwl,  and  when  established  constitute  a  serioib*  menace  to  the  healtli 
and  mental  state  of  the  patient.  The  ordinary  tendency  of  epilepsy  to 
induce  (h>mentia  is  exaggerated  in  these*  already  defective  brains. 

Diagnosis. — The  (liajr»iosis  of  cereiiral  |xilsy  when  the  condition  is 
well  marked  should  present  no  difficrulty.  In  the  slij^hter  jj^rades  the 
epileptic  attacks  or  thechonM)id  movements  are  frecpiently  mistaken  and 
the  ort^anic  basis  overlooked.  The  conibinati(»n  of  head  symptoms  and 
mental  enfeeblement  with  the  inot4)r  diiliculties  in  dijilegic  ciises  should 
be  sufficiently  striking.  The  hemiplegi<^  distributitui  of  [wiralysis  c;ui 
tell  but  one  story.  In  cases  presenting  paniplegit*  features  it  may 
recjuire  a  careful  investigation  to  locate  the  troubl<»  in  the  bniin.  The 
history  here,  as  elsewhere,  is  a  valuable  guide.  In  addition  the  prc*- 
served  electric^il  rea(*ti<)ns,  the  companitivcly  normal  trophic  (HHiditions, 
and  the  exaggerateil  reflexes  should  readily  exclud<*  a  conl-lesion.  The 
tcnitoloijical  defect  which  furnishes  the  C4ist»s  of  amaurotic  faniilv  idi<H*v 
and  the  defectivtj  development  of  Little's  disease  must  lM»th  Ik»  diH*i- 
plitTcd  from  the  (*linic4il  data  or  the  post-mortem  findings. 

Prognosis. — The  prosp(H*ts  in  these  div(»rse  cases  vary  wi<lely,  but 
it  may  b(»  |M)sitively  statcnl  that  complete  re<'overy  nevtT  (M'cnrs  and  that 
a  perf(»(?tly  normal  condition  is  iiev(T  attaiiMnl.  In  the  «ises  of  pn^natal 
origin  the  prognosis  must  rest  on  the  ol)serv<Hl  corn's**  of  development 
during  the  first  year  of  life.  Improvement  in  motor  contn>l  and  the 
appearance  of  m<*ntal  awakening  an*  hojx'ful  indications,  but  the  niajor- 
itv  of  th(»se  cases  are  (loonu*d  to  m(*ntal  retanlation  or  idi(K*v  and  more 
or  l(»ss  physical  h(»lplessness.  The  (nis(»s  that  (*onform  to  the  ty|K»  of 
Little's  disease  an*  exceptions.  In  these  the  pn>gnosis  for  mental  de- 
velopment is  g(MMl  and  progressive  motor  inipn»vement,  up  to  a  (vrtain 
point,  may  be  confidently  ex |)ected.  Amaurotic  family  i<liiK\v,  which  is 
a  congenital  defect,  is,  at  jiresent,  of  absolutely  fatal  pn)gnosis. 

In  the  cases  of  birth  ])alsy  the  intensity  of  the  convulsions,  their 
persistence,  and  the  apparent  extent  of  brain  injury,  in  a  ver^'  nmgh 
way,  guide  the  prognosis  as  to  life.  If,  after  a  few  months,  spasticity 
is  still  absent  and  some  voluntary  motion  ocMMn-s  in  the  panilyztKl  limbs, 
the  prospects  are  much  impi'oved.      Th<»  question  of  mental  development 
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cin  only  be  decided  by  watching  the  course  of  events.  In  the  aexjuired 
cases  the  prog^nosis  is  much  the  same  as  in  the  apoplexies  of  adults  as 
fiir  as  motility  is  tH>neerned.  The  return  of  motion  in  the  paralytic  limb 
and  the  absence  of  contractures  permit  hope  of  a  fair  degree  of  motor 
restoration.  Speech  is  usually  restored,  unless  the  fi-ontal  lobes  have 
been  injured  and  mentality  impaired.  The  loss  of  sight  and  more 
especially  of  hearing  is  likely  to  prevent  mental  development  and  to  in- 
duce idiocy.  Whenever  epileptoid  attacks  appear,  they  constitute  a  very 
serious  ftfature  and  foreshadow  dementia.  They  are  somewhat  more 
common  in  the  late  than  in  the  congenital  cases  and  in  the  heniiplegic 
than  in  the  diplegic  palsies. 

Treatment. — In  the  birth-palsy  cases  the  nutrition  of  the  child  is 
the  first  problem,  as  suckling  and  swallowing  are  often  impossible.  The 
evidence  of  meningeal  hemorrhage  is  usually  so  indefinite  that  trephin- 
ing, which  has  been  proposed,  can  rarely,  if  ever,  be  practised.  The 
convulsions  must  be  subdued  by  cold  applications  to  die  neck  and  head, 
and  by  sedatives,  such  as  chloral,  bromid,  morphin,  and  by  continued 
chlon>forniiziition,  if  necessary.  The  bowels  should  be  thoroughly 
ojiened,  preferably  by  means  of  calomel.  The  same  measures  are  indi- 
cated as  in  older  castas  of  acute  heniiplegic  convulsions  and  in  convul- 
^ons  generally. 

In  the  later  cases  the  management  of  the  ajH>pleetic  and  paralytic  states 
is  the  same  as  for  adults  (see  p.  214).     From   the  first,  the  nutrition 
of  the  paralytic  muscles  and  the  tendency  to  eontraetiires  must  be  met 
bv  massage,  passive  movements,  and  faradism.    As  soon  as  contractures 
appcur,  the  massage  and  electricity  must  be  used  only  on  the  weaker 
unifies — that  is,  as  a  rule,  only  on  the  extensors.     The  use  of  these 
measures  to  increase  the  strength  of  the  overacting  muscles  may  occa- 
sion decided  harm.     Unfavorable  positions  of  the  limbs  must  be  obviated 
by  mechanical  measures,  if  necessarj'.     Such  means  may  do  much  to 
retanl  contracture,  to  hasten  and   increase   voluntary'  control,  and   to 
favor  growth  in  the  paralytic  members.     OrthoptHlic  appliances  and 
tenotoniic*s  in  neglecte<l  cases  sometimes  secure  much  permanent  improve- 
ment.    Transplantation  of  tendons  has  lately  come  into  prominence,  and 
in  some  instances  can  be  resorted  to  with  fair  prospects  of  improvement. 
Athetosis    mav  be  suMued    to   a    considerable  extent  bv  fixation 
appliances  or  plaster-of- Paris  splints.     Hammond  report(»d  some  cases 
temjwrarily  much  benefited  by  nerve-stretching,  and  Hoivley  has  extin- 
piishe<l  the  athetosis  by  excising  the  corresponding  brain-centei's.     In 
one  such  case  the  writer  advistnl  the  removal  of  the  cortical  centers  for 
a  ven*  unruly  upj>cr  extremity,  and  the  resulting  palsy  in  the  member 
was  replactnl  finally  by  slight  but  useful  voluntary  control. 

When  idiocy  is  present  it  is  o|)en  to  educational  methods  only.  The 
epilepsy  that  so  frecjuently  complicates  these  cases  can  be  controlled  to 
jjome  extent  by  bromids  or  combinations  of  various  sedatives  with 
bromids.  When  the  attacks  are  of  a  distinctlv  Jacksonian  character, 
tin*  question  of  o[)eration  will  come  forward.  Every  case  must  be  con- 
sidered bv  itself.  As  in  manv  instances  the  condition  is  one  of  cerebral 
solenjsis,  no  operation  can  do  good.     If  there  be  a  cystic  state,  explora- 
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tion  and  evaeuation  may  bt*  productive  of  much  relief.  In  some  ea.ses 
the  mere  effect  of  the  operation  has  been  temporarily  l)enefieial ;  in  others 
it  has  aetcnl  by  relieviu^^  pn»ssure.  Itt^moval  of  cortical  (^enters  in  Jaek- 
sonian  tits  of  this  class  is  very  likely  to  niert^ly  displace  the  initial  symp- 
toms and  to  add  to  the  traumatic  C4>nditions  alrtwly  present.  Linear 
craniotomv  when  the  bniin  is  diseaseil  can  onlv  l>e  condemned.  If  it 
have  any  pla<*e  it  is  in  tlie  cases  that  present  cIos«h1  font^inels  at  birth 
with  micr<KH»phalic  heads,  the  possible  result  of  early  synostosis. 


(IIAITKR    XI. 

TUMORS  OF  THE  BRAIN- 

The  encephalon  is  frequently  invadeil  by  various  new  growths 
common  to  other  ])arts  of  the  Ixxly,  and  by  a  number  of  neoplasms  tliat 
are  practically  found  only  within  the  skull.  In  addition,  new  forma- 
tions arisinjx  from  the  meninges  and  cranial  walls,  while  not  strictly 
bniin-tumors,  present  symptoms  that  are  identical  with  lesions  of  the 
cortex,  and  are  hK*alized  in  the  sjime  wav.  The  term  "brain-tumor"  is 
here  taken  broadlv  to  cover  fiew  formations  within  the  skull. 

Etiology. — The  causation  of  brain-tumors  is  an  obscure  subject 
Manv  of  them  arise  bv  miiajiUmlH  from  distant  morbid  fields,  as  is 
usually,  if  not  always,  the  aise  in  tubercular  growths,  carcinomata,  and 
parasitic  cysts  and  masses.  Some  arise  by  intracranial  extension  from 
the  orbit,  pharj^nx,  and  cranial  bones.  Jferedif^,  aside  from  tubercular 
cases,  plays  a  very  insignificant  if  not  an  entirely  nqjative  r6le. 
Trdunuttimn  has  pn)bably  been  tcM)  frecpiently  assigned  as  the  inciting 
cause  of  bniiii-tumor,  but  it  undoubtedly  is  competent  in  some  instances. 
Thus,  c(mtinuous  sympUmis  have  arisen  within  a  few  days  of  a  bead 
injury,  and  a  tumor  has  subsequently  been  found  at  the  traumatic  site  or 
in  the  brain  beneath.  There  can  be  no  chmbt  that  even  slight  head 
injuries  mav  localiz(»  tubercular  and  svphilitic  activitv  and  lead  to  cor^ 
rcspouiling  tumor  growth.  Sar(»i>ma  and  glioma  are  the  neoplasms  that 
seem  to  be  most  frc(|uently  attrii)uted  to  trauma,  but  at  the  same  time 
they  are  among  the  most  common  of  bniin-tumors. 

No  (u/e  is  exempt  from  tiunor  growth  within  the  cninium.  The 
great  majority  of  cases  occur  in  childho(Kl  and  active  mlult  life.  The 
activity  of  tuberculosis  in  chihlhood,  and  the  prevalence  of  syphilis  in 
young  a<lults,  as  well  as  liability  to  traumatic  influences,  may  in  jmrt 
ac(M)unt  for  this.  Medea  are  wmiewhat  more  subject  to  cerebral  tumor 
than  fcinaica. 

Pathological  Anatomy. — Of  all  brain-tumors  tubercle  furnishes 
the  largest  proj)ortion.  The  implantation  of  the  tubercular  pn)cess 
within  the  brain  sometimes  gives  rise  to  the  formation  of  large,  solitarj", 
isolatcnl,  often  encysted  caseous  masses  that  may  be  migle,  but  are 
ynnifipU'  in  about  one-half  of  the  easi's.  Tubercular  tumors  favor  the 
base  and  the  course  of  the  large  cerebral  and  cerebellar  vessels,  which 
recalls  the  usual  propagation  of  tubercular  meningitis.  No  part  of  the 
brain,  however,  is  exempt.    They  do  not  destructively  invade  the  brain- 
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liAiiic,  but  (lUpIacc  it  and  act  as  ibwign  bodies,  causing  pressure 
atn>|ihy.  Alwnt  them  nuiy  oft<;ii  be  foun<l  an  urea  of  tulicRuilar  infil- 
[ratimi  and  iiiflanimatun-  activity,  I'MiKvially  if  tliej-  are  seated  wi  as  ti> 
ioviilve  the  meninges.  Three- fourths  of  the  cases  occur  before  the  age 
of  twenty.  The  tumors  vary  in  size  i'roni  a  pea  to  a  lien's  egg,  or  even 
a  lai^r  size,  unci  in  number  ihnn  one  tii  a  score. 

Sarcomatous  gro^Tths  are  next  in  frc<juency.  Usually  they  present 
■he  ilislitictive  and  im]K>rtant  character  of  being  more  or  less  cnca{)sU' 
lai<^!  ami  sharply  si-panited  from  the  braiu-tissue,  fr<Hn  which  they  can, 
iherelVire,  if  acctssihle,  be  easily  t'uuelcated.  As  a  rule,  tliey  are  out- 
grnwths  of  the  cranial  dura  or  j)eriost«um,  and  the  majority  of  thorn  are 
situuttti  in  the  biisilar  region,  involving  the  brain-axis.  In  comjvira- 
tively  rare  instances  they  infiltrate  the  braJn-tiwiiie,  or,  arising  at  the 
vertex.  s]>read  out  broadly.  They  are  of  rapid  growth,  and  in  a  given 
cas«  furnish  pronounced,  persistent,  and  uniform  symptoms.  Tliey 
present  the  variations  of  celhdar  elements  that  mark  sarcomata  else- 
where.    As  a  nile,  they  are  single. 

Olioma  is  peculiar  to  nenoiis  stnictnres.  It  arises  from  the  neu- 
roglia awl  finds  its  most  n.'^ual  seat  in  the  brain,  though  it  may  occur  in 


the  spinal  conl  or  retina.  It  presents  a  reddish,  va.scnlar  color  and  a 
^wft  consistency  quite  like  that  of  the  tirain-siibstancc.  (ilioma  is  emi- 
nently an  infiltrating  and  a  destructive  growth.  Its  ontHncs  are  difficult 
^>  <Iotermine.  Owing  to  its  strangulating  effect,  the  center  of  a  glioma  is 
frennenily  filled  with  softene<]  detritus  and  iaity-degincrution  priHlucIs, 
ttliiili  may  liecome  Hnid  and  the  growtii  thereby  cystic.  Many  alleged 
\<i-c\  "bRiin-hyi)ertrophies"  liave  been  giionialons  infiltratifin  in  fact, 
ami  ihe  microscopic  examination  of  "cyst-walls"  has  alone  discovered 
tliftrae  nature  of  the  lesion  in  other  instances.  Tlio  favurite  location 
of  ^rlionia  is  the  white  substance  near  the  cortex,  and  it  may  infiltrate 
brp- areas,  e\"en  the  greater  jiart  of  a  hemisphere.  Onlinarily  it  is  single. 
In  consistency  they  are  sof>,  often  highly  vascular,  and  may  in  some 
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rant's  Ix'  easily  niwtakon  tor  aiifrimniita.  Hfinorrliajn's  imt  iittm{iK>iitly 
<iraur  in  tii<'iii.  In  other  (««*•«  a  jtniit  aiiiiiuiit  ^^i'  iiiti'rstitiul  fluid  givra 
tliciii  a  nivx<>i<I  cliariictcr. 


Carcinomats,  |ini(-ti<iilly  s[>i-:ikiii^,  aiv  foiiiiil  in  tliv  Un'm  mily  an 
inita.-itatic  jmnvliis  arising  f'liim  ](riiiinry  rsiiiccr  in  ttic  IhkIv  m^iii.-', 
hrtiist.  ('(•'.,  or  llin>ii^Hiilii-<i-t  invasion  l>y '.-xtt-nsioii  t'n>in  oilnta)  or  other 
cnniial   aird  liirial  farrinoniatniis   frniwtiis.     Tiii-y  an-  also  |ini<'tii-aliy 
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cimfiiuHl  to  the  scchmkI  lialf  of  life.  Uneon trolled  bv  the  soft  tissue  of 
tin*  eiicephahm,  larciiioniata  rapidly  invade  the  brain,  forming  ill- 
deiined,  lUKhilar,  ran4y  enc«i>sulated,  very  vaseular,  and  practieally  in- 
aperal)le  tumors.  When  arising  secondarily  from  caneer  in  the  body 
organs,  especially  tliose  in  the  thorax,  carcinoma  of  the  brain  locates 
hy  preference  in  the  neighborhood  of  the  great  vessels  of  ihe  base.  In 
t>tlu?r  instances  it  springs  from  the  choroid  structures  and  the  epithelial 
lining  of  the  ventricles,  or  from  the  dura  and  pia  mater. 

Cysts  form  tumors  in  the  brain  with  comparative  i*nM|uency.     An 
encysted  hemorrhage  or  softened  infarct  does  not  onlinarily  give  rise  to 
pnigressiive  or  marked  irritative  symptoms,  and  need  not  be  here  con- 
sidennl.     An  encysted  and  latent  abscess  may,  however,  pnxluce  all  the 
symptoms  of  a  brain-tumor,  which  in  fact  it  is.     tVsts  arising  from 
parasites,  such  as  the  cysticercus  and  echinococcus,  are  nitiier  common 
in  some  parts  of  the  world,  but  arc  distinctly  rare  in  the  United  States. 
Diamond^  could  only  find  eight  rej)orted  cases  of  cerebral  cysticercus  in 
Amerii'sin  literature.    The  central  breaking  down  of  sarcomata,  and  es[)e- 
cially  of  gliomata,  produces  cysts  the  nature  of  which  may  be  indetermin- 
ate without  histological  search.    Rarer  forms  are  due  to  ej)endymal  inclu- 
Mons  in  embryonic  development,  producing  later  in  life  ventricular  cysts 
or  cysts   in   the   posterior   j)ortion  of   the   pituitary   body.     Dermoid 
iy>t:«^  liave  also  been  encountered   within  and  outside  the  dura,  and 
esjiecially  in  the  cerebellum.     Cyst  development  is  usually   slow,  and 
the  n»sulting  timior  acts  as  a  displacing  foreign  body.     Their  diagnosis 
i-  im)K>rtant,  as  they  are  readily  evacuated  and   the  cyst- wall  may  be 
nmovcil  when  situated  in  a  surgically  approachable  part  of  the  brain. 
Syphilitic  tumors  of  a  gummatous  sort  in  the  brain  are  more  fre- 
quent than  statistics  would  indicate.     Owing  to  their  partial  amenability 
tu  trt*atnient  and  their  readily  accepted  consequences  they  are  seldom 
n?jK»rted.     As  a  rule,  they  spring  from  the  meninges  and  large  vessels, 
awl,  when  deeply  seated,  are  usually   the   ingrowth    from  one  of  the 
{lenctrating  folds  or  vessels.     They  may  be  definit<'ly  limited  or  sur- 
ptundeil  by  softened   brain-tissue,  and  have  no  tendency  to  infiltrate. 
Their  usual  location  is  in  the  hemispheres,  especially  at  the  base,  or  in 
tlie  pons.      They  mrely  occur   in  the   cerebellum  or  central  ganglia. 
After  treatment   their   early    soft,   caseous,   and    gelatinous    character 
may  l)e  changed    to  a  shrunken,  degenerateil,   and   rtbnnis  condition. 
They  are  usually  multiple,  nodular  in  form,  and   about   the  size  of  a 
cliestnut.     They  occur  as  the  result  of  accjuired  syphilis,  and   conse- 
([uoiitly  usually  in  adults  at  peri<Kls  varying  fn^m  a  few  months  to  many 
yi'ars  after  the  primary  lesion.     They  are  ctHnmonly  attended  by  other 
syphilitic  disturliances  of  the  brain,  such  as  endarteritis,  meningitis,  and 
cranml-ner\'e  lesions.     Of  rapid  growth,  they  usually  promptly  recede 
to  H>nie  degree  imder  ade(|uate  treatment,  but  their  absolute  removal 
hy  n)(Hlicati(»n  is  always  (luestionable. 

Many  other  tumor  forms  are  occasionally  found  in  the  brain. 
<irefn'(mia  is  an  embryological  infolding  of  the  gray  mantle,  which 
IjHtuncs  <K-<*lu<hHl,  usually  in   the  white  substance,  and,  later,  takes  on 
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active  pr<)lif(<r:itii>n,  fliriiiii^r  n  lu'terotiipic  tumor.  Flbroum,  anijinmu, 
timrotiui,  }mimmwiui,  jHifu/foiii'i  of  tlio  rlioroid  plexus  and  Paucliioiiiau 
bodies,  uclhiomi/cwiM,  /i/Mnui,  temtoimi,  oMewiwi,  cholfiffiUoina,  etc., 
iiionJy  require  mention.  Tiie pUiiitiui/  tumor  a3;<4x;iated  witli  acrome^ly 
is  diMnisse<l  iindi>r  tliiit  lii-tid,  but  tumors  of  various  sort:^,  sucli  as  udenotua 
iiiid  adcuusarconia,  (x-c-iir  at  thiii  {Hiint  without  sucli  aKHOciation. 

AneuryBiDB  .sonietiinc!'  f;iv<>  rise  to  synijitoms  of  intnu^raiiial  tumor. 
Thoy  arise,  esjMtially  aftor  middle  life,  a«  tlic  re.'^ult  of  arterial  disease, 
disi'iisMHl  ill  flijiptcr  v,  or  they  niuy  he  due  to  traumatism.  Aueitrysnia 
of  !i  cirsoid  eharaeter  aud  of  great  extent  that  produec  hraiu  iiymp- 
tcims  are  ooeasi<midly  eueoiintere<l  ou  the  meniuf^il  artcrifs.  The 
wrehml  vessels  present  aiieiin-'snis  usually  of  a  globular  or  pyriforai 
sliii|»e.  Tlieir  tiivorile  ItK'Ution  is  at  the  Ijasi-  and  in  tiic  Sylvian  fissures, 
at  the  bend  of  the  ean)tids  aud  in  the  Imsilnr  artery',  i)ut  tlicy  oeea- 
sionally  develop  on  the  [K-rforatiiig  arteries  au<l  may  attain  cunsidemhle 
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size.  Tlie  formation  of  viU'nini  tiiifiiri/i'mn  ami  their  relation  to  eerebral 
hemorrhiijre  liiive  aln.iMiy  Ijeeii  iudieiited.  Ocesisionally  !i  jiatient  with 
eeivbml  aneurysm  is  eonseious  of  its  pulsations  and  hears  the  bruit. 
The  l)riiit  may  also  sometimes  Ir'  heaiil  by  auseultation  of  the  cranium, 
but  Viiseidar  murmurs  have  also  been  lieanl  in  a  ease  of  extensive  soften- 
ing. The  (^hief  sympt<mis  of  aneurysm  are  due  to  pressure  u{miii  tite 
cranial  nerves  and  bniin-eentei's. 

A/i  hriilii'tiimnrt  cause  more  i>r  less  ein-umfon'ntial  dcstnietion 
of  liniin-tlssue.  This  is  at  a  miniuuim  in  slow-grtjwing  tulR'rcles 
and  ivachcs  its  maxiinuiu  in  i-!i]ii<lly  growing  ami  infiltrating  glioma. 
Almost  invariably,  if  the  meninges  are  reaehe^l,  an  inHammatont- 
thiekenin^r  over  the  growth  is  added.  In  the  ejise  of  tubereic  anil 
syphilis  a  more  or  less  ilitf'nse  meningitis  is  eoinmonly  present,  sooner 
or  later.  The  iuter|HihLtion  of  a  new  growth  within  the  resist- 
ing walls  of  the  skull   im<aus   inereiised   Intracnuiial   pressure  and  dis- 
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turbt-d  va^seiilar  conditions.  The  effects  are  serious,  relative  to  the 
intensity  of  the  pressure,  the  rapidity  with  which  it  is  established,  and 
the  location  of  the  growth.  Even  a  small  tumor  in  the  circumscribed 
space  under  tlie  tentorium  produces  pressure  rapidly.  In  the  same 
way,  if  located  near  the  falx  or  other  resisting  structure,  its  pressure 
effects  seem  to  be  greater.  On  the  other  hand,  if'  of  slow  growth  and 
of  a  non-destructive  character,  a  tumor  may  displace  large  portions  of 
a  hemisphere,  especially  in  the  latent  regions  of  the  right  side,  and 
attain  enormous  proportions,  without  pnxlucing  notable  symptoms. 
This  prepare  is  felt  not  only  in  the  vicinity  of  the  tumor,  but  through- 
oat  the  encephalon,  and  may  cause  symptoms  and  even  inflammatory 
disturbance  at  a  distance.  Tumors  so  located  as  to  obstruct  the  return 
circulation  from  the  ventricles  by  occluding  the  straight  sinus  and  the 
veins  of  Galen  produce  a  dropsical  condition  of  these  cavities,  an 
internal  hydrocephalus,  with  extreme  pressure  indications.  Even  the 
bonv  walls  of  the  cranium  over  the  tumor  are  thinned  and  eroded  in 
some  instances,  and  that,  too,  when  the  tumor  is  not  superficial. 

A  number  of  observers  have  noted  changes  in  the  spinal  cord  in  brain- 

tmnor  cases.     These  seem  mainly  to  affect  the  posterior  portions  of  the 

cord  and  the  posterior  roots.    Ursini^  considers  them  of  toxic  character, 

and  Lubarsch  has  found  somewhat  similar  changes  in  a  case  of  gastric 

cancer.    The  analogous  changes  in  anemias  and  cachexias  are  significant 

in  this  connection.     Kirschgiisser,^  however,  believes  the  cord  changes 

to  be  secondary  to  increased  tension  in  the  dural  sheath.     Batten  and 

Collier  *  take  a  similar  view,  and  find  such  changes  in  over  half  of  all 

cases.     Certain  cases  in  which  the  tumor  disintegrates  the  motor  tract 

within  the  skull  show  degenerative  changes  in  the  direct  and  crossed 

pyramidal  tracts  in  the  cord. 

Symptoms. — ^The  symptomatology  of  brain-trtmors  presents  the 
widest  variations.  The  clinical  picture  is  de]>endent  upon  the  situa- 
tion of  the  growth  and  modified  in  its  evolution  by  the  nature  of  the 
tumor.  A  slow-growing  mass  starting  from  the  meninges  may  deform 
an  entire  hemisphere  without  giving  rise  to  symptoms,  while  another  of 
iasignificant  volume  may  produce  the  most  marked  motor,  sensor}^  and 
mental  disturbances,  or  lead  to  sudden  death.  We  may  divide  the  symp- 
toms of  brain-tumor  into  :  (1)  Those  which  are  presented  irrespective 
of  the  nature  and  location  of  the  growth, — general  sipnptams  ;  (2)  those 
depemlent  upon  the  situation  of  the  neoplasm, — -focal  symptoTna ;  and 
(3)  topical  symptonuty  those  at  the  suj>erfieial  site.  Under  certain  condi- 
tions the  general  symptoms  have  some  localizing  value,  as  will  be  jx)inted 
out  aeriaiim. 

General  symptoniB  of  intracranial  growths  are:  (1)  Headache; 
(2)  generalized  convulsions ;  (3)  mental  impairment ;  (4)  double  optic 
neuritis  or  optic  atrophy ;  (5)  vomiting,  and  (G)  vertigo.  Tempera- 
ture changes  above  and  below  the  normal,  alterations  in  respiration  and 
pulse  rhythm,  polyuria,  glycosuria,  insomnia,  delirium,  stupor,  coma, 
slow  speech,  and  malnutrition  are  common  to  brain-tumor  iuid  all 
other  encephalic  lesions,  especially  in  their  terminal  stages. 

»  "  Dent«ch.  Zeit.  fiir  Nervenh./»  1897. 

» "DentHch.  Zeit.  for  Nervenh.,"  Bd.  13.  ^  "  Brain,"  1899. 
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Headache, — In  the  great  majority  of  cases  of  intrae**anial  tumor 
headache  is  an  wirly  and  persistent  symptom.  It  has  no  necessary 
relation  to  the  location  of  the  tumor,  and  is  usually  frontal  or  occipital, 
less  frequently  jMirietal,  or  at  the  vertex.  Sometimes  the  eyeball  is  tlie 
seat  of  pain.  It  usually  increases  with  the  increase  in  the  tumor's  size, 
and  is  aiajnivatcKl  bv  anv  eifort  or  condition  which  increases  arterial 
tension  and  cephalic  hvjwremia.  In  character  the  hwidache  is  dull, 
heavy,  |)ersistent,  often  with  ^reat  exacerbations  ;  fr(K|Uently  it  prevents 
sleep,  and  sometimes  is  of  an  intensity  that  becomes  intolerable  and 
submerjres  the  patient's  intellect.  It  has  even  been  considered  the  cause 
of  deiith.  In  nire  instances  a  persistent,  circumscribwl  headache  ha» 
been  foun<l  to  confonn  to  the  tumor's  location,  and,  therefore,  like  all 
diffuse  symptoms,  it  may  exwptionally  have  a  localizing  value.  In 
such  case  there  is  often  local  tenderness  on  j>ercussion,  and  sometimes 
lo(^l  elevation  of  temjH»rature.  In  c»erebellar  growths  local  |>ain  and 
piin  in  the  n(K^k,  witii  retraction  of  the  iiead,  are  significantly  common^ 
but  a  cerel)ellar  tumor  may  occasion  continuous  frontal  pain.  Pain 
in  the  distribution  of  the  fifth  cranial  pair,  or  in  a  single  branch,  is  an 
indication  of  l<K»al  irritation  of  the  nerve  that  may  be  confounded  with 
the  diffuse  headache. 

(Jenrrnl  Conculmons. — Over  one-half  of  all  cases  have  general  con- 
vulsions at  some  jwriod  of  the  disease.  They  may  be  the  early  and 
only  manifestations  of  the  tumor,  and  indistinguisliable  from  ordinary 
epil(»psy,  for  which  these  {mtients  are  not  infrt»quentiy  treated  during 
long  jHTiods  of  time.  More  often  the  amvulsions  are  precedwl  by 
hcjulaches  and  focal  symptoms.  As  a  rule,  Jacksonian  fits  eventuate 
in  the  generalized  form,  either  by  gradation  or  altiTuation.  While 
these  commonly  conform  to  the  clinical  type  of  the  onlinary  epileptic 
seizure,  a  careful  study  of  them  sometimes  enables  one  to  detect  varia- 
tions  from  the  type  that  have  some  signific^ince.  The  onset  is  less 
violent  and  abrupt.  The  clonic  stage  is  likely  to  be  protractcil  to 
fifteen  minutes,  a  half  hour,  or  longer;  there  is  less  depth  to  the  conia^ 
and  the  subsecpient  deep  sle<'p  may  be  much  abri<lged  or  entirely  want-^ 
ing.  They  rarely  ap|M»ar  with  the  regularity  that  is  common  in  ordinary 
epilepsy.  AtUicks  of  the  pdit  vial  variety  are  rare  in  brain-tumor,  but 
do  (K»cur,  while  epilepsy  presenting  major  attacks  is  rarely  without 
minor  manifestations. 

Mental  Impairment, — The  final  stage  of  tumor  cases  is  customarily 
marked  by  great  hebetude  and  a  stujxmms  CH)ndition  that  may  increase 
into  final  coma.  In  lesser  degree  this  l)elittling  of  mental  vigor  is 
common  in  the  earlier  periods  of  the  disease,  with  or  without  convul- 
sions. When  the  headache  is  intense,  the  ])atient  is  likely  to  seek 
seclusion,  hold  his  head  in  his  hands,  and  prt\sent  a  picture  of  dejected 
indifference  that  clearly  indicates  his  mentiil  state.  He  replies  slowly  to 
(piestions  or  disregards  them  utterly.  He  «ui  not  think  quickly,  and  is 
sluggish  in  all  his  mental  qualities  as  well  as  in  his  physical  attributes. 
The  pulse  d(?creas(*s  in  strength  and  rapidity,  respiration  is  slow  and 
shallow,  and  if  suffering  ceases  the  patient  sinks  into  a  sort  of  hibernat- 
ing sleep.     From  this  ajxithy,  which  may  l)e  more  or  less  marked,  he 
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partially  rouses,  or  he  may  decline  into  a  more  comatase  state  and  die 
of  inanition.  The  two  prominent  characteristics  of  the  mental  state 
are  apathy  and  suflTering,  which  may  be  associated  or  alternate.  So  far 
as  mental  action  can  be  elicited  it  is  usually  unclouded,  except  in  rare 
periods  of  delirium.  Something  of  this  apathy  may  l)e  noticed  in  com- 
paratively recent  cases,  and,  as  a  rule,  brain-tumor  patients  are  little 
worried  over  their  condition.  This  mental  change  is  mast  likely  to 
be  well  marked,  and  to  appear  early  in  tumors  of  the  frontal  lobes. 
Gianelli^  reports  77  cases  of  tumor  in  the  frontal  lobes  accomjmnied  by 
mental  disturbance  and  20  in  which  morbid  psychic  phenomena  were 
lacking.  In  rare  cases  the  mental  symptoms  closely  imitate  the  formu- 
lated insanities,  such  as  mania,  melancholia,  and  even  liallucinatory 
paraiK>ia.^ 

Optic  neuriiisy  or  papillitis,  occurs  in  about  eighty  per  cent,  of  en- 
cephalic growths.     In  very  rare  instances  only  one  nerve-head,  usually 
CO  the  same  side  as  the  tumor,  has  been  found  affected.     In  many  cases 
Ae  condition  is  more  marked  in  one  eye  than  in  the  other,  and  there  is 
some. reason  to  think  that  the  more  intense  inflammation  is  also  usually 
on  the  same  side  as  the  lesion.     (For  further  details  regarding  tiiis 
lesiim  of  the  second  cnmial  nerve  reference  is  made  to  Part  II.)     In 
dironic  cases  papillitis  may  suddenly  appear,  but  a  chronic  papillitis  or 
a  very  insidious  one  does  not  belong  to  an  acute  or  rapidly  developing 
lesion.    The  natuml  result  of  clioked  disc  is  (Urophy  of  the  optic  nerve, 
which,  therefi)re,  has  the  same  significance   in  the   [)resenc<i  of  other 
tumor  indications.      It  nmst  be  lK)rne  in  mind  that  central  vision  may 
iKJt  V>e  greatly  disturbed  when  the  discos  are  distinctly  choked,  and  their 
examination    should    never    l)e  neglected.     This    general  symptom  of 
hrain-tumor  is  very  constantly  found   in  growths  involving  the  eere- 
Mluni,  geniculate  Ixnlies,  corponi  quadrigemina    and  the  brain-axis. 
It,  therefore,  has  a  slight  localizing  value. 

Vomiting. — Attacks  of  vomiting,  usually  of  the  so-called  cerebral 
variety,  without  fermentation,  nausea,  and  effort,  are  common.  They 
may  last  for  a  few  days  or  weeks ;  subside  and  recur,  and  they  usually 
attend  other  indications  of  tumor  extension  or  invasion.  Vomiting 
sometimes  threatens  death  bv  inanition.  Like  choked- disc,  it  is  most 
frequent  in  tumors  involving  the  cerebellum,  esi)ecially  the  middle  lobe 
and  the  corpora  quadrigemina. 

Vertiffo  occurs  with  brain-tumors  in  all  locations,  but  especially  in 
the  cerebellar  and  frontal  regions.^  It  is  a  vague  distress  in  some 
cases  or  a  feeling  of  being  submerged  or  of  mere  darkness  and  sinking, 
and  may  be  paroxysmal  or  constant.  In  addition,  brain-tumor  may 
give  rise  to  ocular  vertigo  by  involvement  of  the  motor  oculi  nerves, 
and  to  auditory  vertigo  by  implicating  the  eighth  nerve.  In  cerebellar 
tumors  affecting  its  peduncles,  especially  the  middle  one,  there  may  be 
forced  movements  and  attitudes.  In  these  combinations  vertigo  fur- 
nishes a  valuable  localizing  indication.     In  some  eases  it  is  an  epileptic 

»  **11  Policlinico/'  July  15,  1H97. 
^Bayerthal,  "Miinch.  mwl.  Wochens.,"  1H99. 
•Bruns,  "Wien.  klin.  Kuuds.,"  1H97,  No.  46. 
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equivalent.  It  sonietiiiies  is  attended  by  vomiting.  It  may  prevent 
the  j)atient^^  rising  from  r(»cnnil)eney,  or  eause  him  to  lie  down  if  stand- 
ing. Oixlinarily  he  grasi)s  an  object  for  8upiK>rt,  and  is  soon  over  the 
attack. 

Focal  Symptoms. — The  symptoms  due  to  the  presenw  of  a  new 
growth  or  other  lesion  in  sj)ecial  brain  regions  have  InH'n  diseusse<l  at 
length  in  the  ojxjning  chapters  of  this  part.  They  consist  usually  of 
unilateral  tipasnut  confined  to  the  face,  to  a  limb,  or  to  a  si»gment  of  a 
limb;  of  numoplrff ion;  of  y>a/*f'>rf/wy<ww  of  functional  distribution ;  of  henii- 
anojma  or  other  sensory  disturbances ;  of  aphonia ;  of  Mereoaffnoms 
and  of  impairment  of  the  cranial  nenm.  They  are  variously  combined 
as  associat<Hl  anatomi(ud  structures  hap])en  to  be  involved.  They  ad- 
vance with  the  tumor's  growth,  and  change  as  irritation  yields  to  de- 
struction. They  thus  vary  ind(»finitely  in  different  cases,  and  usually 
j)resent  numerous  modifications  in  the  clinical  history  of  any  given  case. 
Williamson  ^  gives  j)articular  importance  to  the  significance  of  hemi- 
plegia of  very  gradual  onset  which  may  at  first  be  entirely  unatti»nded 
by  the  other  usual  symptoms  of  brain-tumor.  To  the  Jacksonian  fit, 
whether  the  spasmodic  or  the  sensory  features  predominate,  most  atten- 
tion has  lK»en  direc^ted,  as  it  points  with  definiteness  to  the  locus  of 
great(»st  and  usually  of  initial  disturbance.  To  avoid  ncMMlless  repeti- 
tion, the  reader  is  agsiin  referr(»d  to  the  previous  chapters  on  cert^bral 
localization  and  <liseases  of  the  eninial  nerv(»s.  HaUucinatioiiH  of  the 
sp(»cMal  s(»ns(»s  (K'curring  with  convulsions  or  independently  sometimes 
are  caus(»d  by  tumors  situated  in  the  corresponding  sensory  corticjil  area 
or  intlueneing  it  more  or  less  directly. 

Topical  Symptoms. — Tlu*  loc^ation  of  a  new  growth  near  the  surface 
of  the  bniin,  so  that  it  impinges  u|K)n  the  meninges  or  invades  them, 
is  sometimes  attended  by  topical  conditions  of  some  significance*. 
Local  and  pei'si^tent  tnidet'netWy  heat,  ami  headache  may  Im?  thus  indue'id. 
Jn  the  mre  cases,  where  the  cranial  bonc»s  are  perforated  by  erosion, 
jHilpation  may  detect  the  lH)ny  ojHjning  and  the  tumor  mass.  Invasions 
of  the  orbit,  pharynx,  and  nasal  cavities  are  opt^n  to  ready  investiga- 
tion. Perciiitxion  over  large  tumors  superficially  placed  may  demon- 
strate a  chang(»d  pitch  in  the  Resulting  note.* 

Multiple  tumors  may  furnish  many  diverse  and  conflicting  symptoms, 
but  usually  one,  owing  either  to  its  situation  or  major  size,  gives  a  pre- 
|)ondenince  of  manifestations. 

Course. — The  majority  of  crises  of  brain-tumor  are  clinically  of 
insidious  onset,  progressive  development,  and  fatal  termination  in  a 
cache(»tic  state,  induced  by  the  gra<lually  increasing  intracnmial  pres- 
sure and  the  extinction  of  cerebral  functions.  The  onlinary  duration 
is  from  a  fijw  months  to  three  years.  The  lethargy,  stujwr,  and  cOma 
of  late  stag(»s  are  fre(jU(»ntly  aggnivated  by  jmralytic  features,  and  con- 
tinuous vomiting  may  defeat  all  attempts  at  nourishment.  While  this 
is  true  of  the  largtT  number  of  cases,  there  are  mimerous  exceptitms. 
SometinK»s  the  first  pmnouneed  symptom  is  an  apopl(K;tic  attack  which  may 
carry  oft  the  pati(»nt  at  once.  The  ai)oplexy  is  brought  about  by  a  cere- 
bral hemorrhagic,  due  to  erosion  of  a  vessel,  or  sometimes  to  the  tumor 

'  ♦'  Pnictitioner,"  Sept.,  1904.       » Bruns,  '*  Wieu.  kliii.  Uunds.,'*  1897,  No.  46. 
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prejssiirt^  obliterating  an  artery  by  thrombosis  or  by  its  mere  mechanical 
efl*et*t.  In  the  softer  growths,  notably  gliomata,  hemorrhage  into  the 
mass  may  take  place  and  secondarily  affect  the  cerebral  structure. 
Hemorrhaire  into  the  substance  of  a  tumor  mav  also  directlv  induce  the 
ai|>opleotic  state  and  li'ad  to  a  fatal  termination.  Gerhardt  states  that 
in  this  accident  the  initial  fall  of  temperature  that  attends  an  onlinary 
cerebral  hemorrhage  does  not  occur.  Some  tumors  give  rise  to  no 
symptoms  and  an'  onXy  detected  after  death  from  intercurrent  disease. 

The  nature  of  the  growth  in  some  degree  determines  the  rapidity 
of  the  evolution  of  the  case,  but  in  turn  is  subject  to  its  hn^alization. 
Tubercle,    fibroma,    cerebroma,    sarcoma,    syphiloma,    carcinoma,    and 
glioma,  in  iiscending  order,  increase  in  the  rapidity  with  which  they 
influence  the  brain-structure.     The  more  rapid   the  growth,  the  more 
rapid  the  development  of  pressure  and  the  more  quickly  does  destruc- 
tion advance.     Tul)ercles,  however,  furnish  some  of  the  most  rapid  as 
well  as  some  of  the  most  dilatory  cases.     A  fatality  is  imminent  in  pro- 
pi>rtion   as   the  growth  recedes  from    the  cortex  and  a[)proaches   the 
medulla  in  location.      In  the  latter  |>osition  or  in  its  neighbor! HK>d,  as 
in  the  l)asal  ganglia,  the  pons  and  cerel)cllum,  a  small  and  comparatively 
benign  growth  may  induce  a  rapid  course  and  early  fatiil  termination. 

The  succession  of  symptoms  is  again  determiueil  by  the  nature  and 
the  location  of  the  growth.     Headache  is,  of  all  the  diffuse  or  genenil 
symptoms,  commonly  the  earliest,  and  optic  neuritis  usually  follows  in  a 
few  months.     Spasms  depend  on  the  amount  of  irritation  of  the  corti- 
cal structures,  and  jiaralysis  on  their  destruction  or  the  cutting  of  the 
motor  paths.     General  convulsions,  as  pointed  out,  are  often  early  feat- 
ures ;  they  especially  jirecede  the  paresthesias  and  jxdsies.     By  the  ex- 
tension of  the  gn)wth  invasion  symptoms  are  set  up  (see  p.  188),  and 
a  widening  oi  motor  and  paralytic  phenomena  follows  in  anatomical 
Older.    Tubercular  and  carcinomatous  growths,  being  usually  secondary 
manifestations,  l)ear  with  them  the  |>ossibility  of  a  rapid  downward 
couree  from  conditions  outside  the  cranium.     In  addition,  a  tubercular 
neoplasm  is  likely  to  set  up  a  diffuse  tubercular  meningeal  infection  that 
may  promptly  destroy  the  patient     A  syplyloma  in  the  same  way  may 
be  attended  by  a  wide-spread  syphilitic  meningitis. 

Diagnosis. — In  a  case  presenting  cerebral  indications  and  giving 
rise  to  the  suspicion  of  tumor,  the  diagnosis  is  much  facilitated  by  a 
careful  arrangement  of  the  symptoms  in  the  order  of  their  develop- 
ment. A  number  of  problems  are  presenteil :  (1)  Is  there  a  tumor? 
(2)  Where  is  it  located  ?  (3)  What  is  its  size  ?  (4)  What  is  its  nature  ? 
(o)  Is  it  operable  ? 

To  the  solution  of  the  first  question,  is  there  a  tumor,  a  definite 
answer  can  usually  bt»  given.  Bruns  says  tumor  may  be  diagnosed  in 
eighty  per  cent,  of  all  cases.  Aftx^r  taking  into  consideration  the  evo- 
lution of  the  case,  the  focal  or  localizing  symptoms  are  the  most  reliable 
(lata,  but  are  stnnigly  confirmed  or  rendered  iM>sitive  by  the  presence  of 
the  diffuse  indications.  Localized  fits  may  be  presented  by  onlinary 
epilepsy,  but  if  headache,  cerebral  vomiting,  vertigo,  and  choke<l  disc, 
one  or  all,  Hre  added,  the  probability  of  tumor  is  enhanced.  Should 
now  the  local  spasm  be  followed  by  persistent  paresis  or  paresthesia  in 
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the  same  locality,  a  positive  statement  is  allowable.  In  the  same  way  a 
hemianopsia  or  aphasia,  following  or  associated  with  generalized  or  lim- 
ited convulsions  and  attended  by  some  or  all  of  the  diffuse  symptoms, 
permits  a  diagnosis  of  tumor. 

The  clinical  history  of  the  case  is  important,  as  by  it  and  its  special 
symptoms  we  have  to  differentiate  tumor  from  acute  and  chronic  meri' 
iriffUis,  with  which,  indeed,  it  may  in  some  cases  be  complicated.  The 
early  and  j)ersistent  headache  is  common  to  both,  but  tumor  presents,  as 
a  rule,  a  choked  disc,  while  meningitis  has  a  neuroretinitis.  Meningitis, 
even  of  the  tubercular  form,  is  of  comparatively  rapid  development, 
while  tumor  commonly  requires  months.  In  meningitis  the  motor 
symptoms  are  usually  bilateral,  as  contrasted  with  the  one-sidedness  of 
tumor  disturbance.  It  will  be  recalled  that  a  latent  cerebral  abscess 
may  present  all  the  indications  of  a  tumor,  which  indeed  it  is,  and  it 
requires  no  differentiation  aside  from  the  fact  that  it  offers  a  better 
operative  outlook.  The  cerebral  palsies  of  childhood  and  general  paresis 
in  adults  have  been  confounded  with  tumor,  but  a  careful  scrutiny  of 
the  case,  with  a  knowledge  and  mindfulness  of  these  maladies,  will 
obviate  error.  The  tumors  which  present  a  sudden  apoplectic  onset 
may  bo  (M)nfounded  with  cerebral  hemorrhage  or  softening.  Here  the 
onlinary  ant^Kjedents  of  vascular  disease  and  the  arterial  condition  pre- 
sented furnish  a  strong  presumption  of  vascular  accident,  and  serve 
to  a  reasonable  degree  to  exclude  tumor,  if  the  diffuse  symptoms  of 
tumor  are  lacking.  It  will,  however,  lx»  borne  in  mind  that  a  brain- 
tumor  may  bring  about  vascular  disease,  and  that  hemorrhage  into 
gliomatous  and  other  soft  growtiis  may  prcKluce  apoplectic  states  which 
would  be  further  favorcnl  by  atheromatous  conditions  of  the  blood- 
vessc»ls.  The  diagnosis  must  rest  on  the  antecedent  and  sometimes  on 
the  subsequent  history  of  the  case. 

There  is  rejtson  to  hope  that  skiagraphy  may  give  aid  in  the  diagnosis 
of  brain  tumors.  Obiei  and  Ballici  ^  wei-e  able  to  thus  demonstrate  a 
sarcoma  in  a  cadaver.  The  writer,^  in  two  cases,  and  Mills, ^  in  two 
cases,  have  obtained  similar  results  during  life. 

The  second  question,  ofe  foco/ion,  is  answered,  if  answerable  at  all, 
by  a  (;onsidemtion  of  the  foe^il  and  topical  symptoms  of  the  case  and 
the  localizing  bearing  of  the  diffuse  symi)toms  that  are  presented.  The 
absence  of  focal  symptoms  points  to  the  regions  of  latent  lesions  in  the 
frontal,  temporosphenoidal,  and  postparietal  regions,  especially  on  the 
right  side. 

It  is  necessary  to  answer  the  second  question  before  the  third  can  be 
approached,  as  we  can  only  relatively  estimate  the  size  of  a  tumor  by 
knowing  its  location  and  the  anatomical  regions  invaded.  To  this  end 
th<»  s(Hjuence  of  developments  is  our  greatest  aid.  Invasion  symptoms 
enable  us  to  trace,  (»sp<?cially  in  the  motor  cortex,  the  gradual  growth 
of  a  tumor,  and  in  some  directions  to  indicate  its  extent  If 
this  can  be  done  on  a  portion  of  the  pcripherj',  a  knowledge  of  the 
symptoms  that  would  arise  by  the  tumor's  extension  in  the  opjx)8ite 
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direction  may  enable  us  to  say  whether  or  not  such  centers  or  pathways 
have  been  seriously  invaded.  It  is  evident  that  only  a  very  inexact 
measurement  can  be  made,  and  this  is  especially  true  if  the  growth  is 
situated  in  the  neighborhood  of  the  latent  lesion  territories. 

To  the  fourth  question,  what  is  the  nahire  of  the  timior,  a  posi- 
tive answer  can  never  be  given,  unless  there  is  an  external  portion  of 
the  tumor,  but  a  strong  probability  is  frequently  forthcoming.  In  this 
relation  the  age,  the  diathesis,  the  history  of  previous  illness,  the  pres- 
ence of  various  diseases,  the  location  of  the  tumor,  its  rate  of  develop- 
ment, and  tlie  effect  of  treatment  aid  us.  In  childhood,  tubercle,  glioma, 
sarcoma  are  most  frequent ;  in  adults,  the  firmer  tumors  and  syphiloma  ; 
in  advanced  years,  carcinomata.  The  presence  of  tuberculosis,  carci- 
noma, parasitic  cysts,  or  syphilis  gives  much  weight  to  the  supposition 
that  the  brain-lesion  is  of  a  similar  character.  Tubercle  and  glionia 
favor  the  pons  and  cerebellum.  Syphilis  favors  the  pons,  basilar  area, 
and  cortex,  but  is  rare  in  the  cerebellar  white  matter  and  the  centrum 
ovale.  Fibroma  and  glioma,  being  interstitial  growths,  occur  in  the 
deep  structures.  Sarcoma  mostly  occurs  in  the  ventricles  or  meninges. 
A  rapid  onset,  followed  by  a  stationary  period,  speaks  for  tubercle., 
especially  in  the  first  half  of  life.  Glioma  and  sarcoma  are  of  insidious 
and  steady  development  Apoplectic  seizures  in  tumor  cases  usually 
mean  glioma.     Syphilb  provokes  a  rapid  onset  and  course. 

Only  syphilitic  tumors  are  permanently  affected  for  good  by  treat- 
ment, but  it  must  be  said  with  due  emphasis  that  the  iodids  are  capable 
of  apparently  checking  sarcomatous  growths  and  frequently  cause  tempo- 
rary and  misleading  benefit  in  all  forms  of  tumor,  probably  by  favoring 
the  removal  of  the  circumscribing  edema. 

The  fifth  question  concerns  the  [X)ssibility  of  surgical  removal. 
From  the  large  statistics  compiled  by  Starr,  and  from  later  additional 
data,  it  can  be  stated  that  not  more  than  seven  times  in  a  hundred  cases 
of  brain-tumor  is  the  growth  operable.  Unless  the  neoplasm  lies  on  or 
in  the  convexity  of  the  cerebral  hemispheres  it  is  not  readily  approach- 
able. PioUet  ^  tabulates  forty-eight  cases  of  cerebellar  tumor  surgically 
removeil.  In  twenty  death  promptly  ensued ;  in  .sixteen  improvement 
with  subsequent  death  from  recurrence  of  the  growth  ;  in  four  almost 
complete  cure,  and  apparently  complete  cure  in  one  only.  Frazier,^ 
from  a  study  of  1 16  oj^rations  of  recent  date,  draws  the  following  data: 
Recover}',  15  percent.;  improved,  28  jjercent.;  unimproved,  15  jxt cent.; 
mortality,  42  per  cent.  Cerebellar  cysts  offer  a  good  operative  prospect. 
The  basilar,  pontine,  and  medullary  regions  are  out  of  the  oj)erative 
field.  Cysts  and  old  abscesses  are  readily  drained.  Sarcomata  can 
ui^ually  be  enucleated,  tubertJes  and  fibroid  tumors  can  be  shelled  out, 
bat  glioma,  from  its  infiltrating  character,  and  other  similar  growths 
can  never  be  entirely  removed,  and  grow  again  if  the  attempt  is  made. 
Prognosis. — If  ninetA^-three  j>er  cent,  of  brain-tumors  are  inojK^r- 
able  and  syphiloma  is  only  partially  amenable  to  nunlicinal  treatment, 
the  gravity  of  the  disease  is  apparent.  The  great  majority  of  cases 
run  their  course  within   three  years,  though  slow-growing  neoplasms 
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may  exist  almost  an  indefinite  time  or  may  only  fnrnish  a  post-mortem 
surprise.  The  ()Utl(K)k  turns  u{)on  the  nature  of  the  ^owth  and  the 
associated  clinieal  manifestations.  The  possibility  of  sudden  death 
should  not  be  overlooked,  esfx^cially  in  tumors  located  in  or  near  the 
brain-axis. 

Treatment. — The  management  of  brain-tumors  is  of  two  sorts  : 
(1)  That  directed  to  the  tumor  itself,  and  (2)  that  to  the  general  physical 
condition.  Removal  of  the  tumor  by  ojH^ration  is  jwssible  in  a  small 
number  of  ejises,  and  should  b(»  done  when(»ver  indicate*'!  and  the  oondi- 
titms  are  oth<»rwise  favonible.  This  surgical  proeee<linff  in  the  hands  of 
comjH»tent  men  hius  secure<l  some  brilliant  results  and  saved  and  pro- 
longt»d  life.  Oppenheim  stiites  that  good  results  have  been  obtained  in 
about  one-half  of  all  well-selecteil  cases.  Even  in  ino}K»rable  tumors 
a  wide  ojwning  of  the  skull  has  relieved  pressun*,  has  benefited  the 
mental  condition,  sto])ped  the  headache,  and  e4Uisi»d  the  choked  disc  to 
subside.  It  is  indicatinl  in  at  least  fivt^sixths  of  all  (sises,  accxirding  to 
Knapp.^  IndetKl,  in  some  cases  it  has  s<'enu»d  to  cause  the  tumor  to 
n^cc»de.  As  above  indicate<l,  c<Tebellar  tumors  are  not  the  most  favor- 
able for  op<'ration.  The  haixler  and  slower  growing  sorts  of  brain 
ncH)plasms  offer  the  best  o[)erative  results.  Tubercle,  sarcoma,  and 
fibroma,  or  their  varieties,  can  Ik*  removetl  eti  rruisaCy  while  the  limits 
of  infiltrating  growths  are  difficult  to  distinguish  and  con]j)lete  removal 
is  practically  imjH)ssil)le.  Cysts  and  abscessi's  cjui  be  evacuated,  and  if 
the  secreting  wall  is  removed,  a  j)ractical  cure  follows.  Should  the  cyst 
be  due  t4)  degeneration  of  a  sar(H)matous  growth,  the  j)robability  of  a 
return  is  very  great. 

In  syphilitic  growths  intensive  treatment  with  men»ury  and  the 
iodids  usually  producers  j)rompt  imj)rovement.  This  goes  so  far  that 
many  cases  are  alleged  to  be  cured,  and  the  shriveled  remains  of  a 
syphiloma  have  been  found  post  mortem  to  testify  to  the  efficacy  of 
treatment  and  the  j>reiMsion  of  diagnosis.  A  large  degree  of  reservaticm, 
however,  should  be  maintained  in  every  syphilitic  case.  Asa  rule,  the 
cure  is  not  comi)lete.     Some  r(»siduum  of  disabilitv  can  usualK'  be  de- 

r»i  1.1.       ."  * 

tected,  and  a  constant  tendency  for  th(»  syphilitic  process  to  reappear 
during  the  rest  of  life  too  frequently  keeps  these  patients  fighting  the 
disease*  as  long  as  they  live.  In  ord(T  to  secure  the  best  results,  both 
mercury  and  i<Klid  should  be  used,  either  together  or  alternately,  de- 
pending upon  the  urgency  of  the  (^mdition,  and  both,  with  careful 
guartling,  should  be  j)ushe(l  to  the  limit  of  toleration.  J]xplicit  direc- 
tions for  the  treatment  of  syphilis  will  be  found  in  the  chapter  on  Syph- 
ilitic Diseases  of  the  Nen*ous  Svstem,  Part  VI. 

As  tumors  of  all  varieties  have  shown  at  least  temjX)rar}'  improve- 
ment under  the  us(»  of  antisyphilitics,  the  ])rdctitioner  must  be  guar<lt»d 
in  drawing  inferences  from  such  therajK'Utics,  and  not  allow  hims(»lf  to 
take  too  favorable  a  view  of  the  case  when  this  occurs.  It  is  an  estal>- 
lished  rule  to  use  s])eeifi(!  treatment  in  all  cases  of  brain-tumor  where 
there  is  a  shadow  of  a  <loubt  as  to  their  character.  If,  after  six  weeks 
of  vigoHKis  treatment  no  benefit  is  obtained,  the  lesion  is  prc»tty  surely 
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no^  syphilitic.  Should  improvement  take  place,  a  continuance  of  treat- 
ment should  be  persisted  in  until  all  symptoms  have  practically  disap- 
peared. A  n^tum  of  former  symptoms  or  further  development  of 
tumor  indications  in  the  face  of  Sj>ecific  tn»atment  practically  demon- 
strates the  non-syphilitic  character  of  the  disease.  Horsley  contends 
with  much  reason  that  when  attackable,  even  syphilomata  should  be 
treated  sui^ically  after  a  fair  trial  of  specific  meuication,  and  Coombs 
Knapp^  found  nine  out  of  ten  such  operations  to  have  been  successful. 
The  patient's  general  condition  will  require  constant  attention. 
TuWrculous  and  other  cachectic  states  have  their  own  requirements. 
The  headache  can  often  l)e  relieved  for  a  time  by  brisk  cathartics  and 
hot  baths.  Anti])yrin  and  other  coal-tar  analgesics  often  control  the 
headache  for  a  time.  The  opiates  are  frequently  |X)wcrlcss  except  in 
extreme  doses,  and  their  use  should  be  postponed  to  the  last  possible 
moment.  Vomiting  yields  best  to  nerve  sedatives,  such  as  the  bromids, 
and  to  measures  like  hot  baths  and  mustard  foot-baths,  calculated  to 
decongest  the  cerebral  circulation.  In  rare  cases  it  is  quite  unmanage- 
ble,  even  by  morphin,  and  may  lead  to  rapid  inanition  and  death  from 
exhaustion.  Convulsions  can  usually  be  restrained  by  the  bromids.  The 
continued  use  of  bromids  and  antipyrin  will  bo  found  especially  valu- 
able in  these  cases,  and  a  flagging  heart  may  be  protected  by  caffein  or 
strychnin.  The  optic  neuritis  can  be  benefited  in  syphilitic  cases  by 
medicinal  treatment.     In  other  sorts  of  growth  it  is  frequently  benefited 

by  operation.    Repeated  spinal  puncture  may  also  yield  palliative  results. 

When  optic  atrophy  has  once  occurred,  it  is  jwrmanent.     Finally,  by 

nutritious  diet,  baths,  massage,  and  general  measures  the  strength  of  the 

patient  is  supported  and  life  prolonged. 


CHAPTER  XII. 
HYDROCEPHALUS- 

Hydrocephai^us  is  a  term  loosely  usefl  to  designate  any  undue 
amount  of  waterN'  fluid  within  the  skull,  and  in  such  a  sense  is 
pynonvnious  with  dropsy  of  the  brain.  Tubercular  meningitis,  fre- 
qnently  calle<l  acute  hydrocephalus  by  older  writers,  is  not  the  condi- 
tion in  question.  Nor  are  we  now  to  consider  the  com]>ensatory  increase 
of  cerebrospinal  fluid  occurring  in  the  convolutional  shrinkage  of  old  age, 
or  in  the  cerebral  atrophy  of  dementia,  or  in  porencephalic  or  anencephalic 
defects.  The  question  does  not  pertain  to  the  increase  of  fluid  which 
marks  acute  meningitis  or  tubercular  meningitis,  or  to  the  iKlematous 
state  that  frequently  attends  cerebral  tumors.  Attention  has  also  Irhmi 
called  in  the  projxjr  place  to  ventricular  distention  n^sulting  from 
tumors  situated  in  the  posterior  cranial  fossae,  which  mechanically  block 
the  venous  return  through  the  veins  of  Galen  and  the  straight  sinus. 
It  is  desired  to  restrict  the  term  hydrocephahua  to  a  congenital  or  acquircff, 
amte  or  chronic  condition  marked  by  great  increase  in  the  amount  of 
cerebrospinal  fluid  within  the  skull  attt^nded  by  compression  of  the  brain. 
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In  some  cases  it  is  entirely  ventricular,  constituting  internal  hydros 
cephcUus;  in  others  it  is  subdural,  constituting  external  kydrocepha- 
but;  hut  usually  hotli  the  subdural  and  the  ventricular  spacer  are  dis- 
tended. 

Etiology. — The  causation  of  hydnicephalus  is  obscure.  Some 
families  seem  to  be  marked  bv  a  hereditarv  tendency  to  it,  as  shown  bv 
several  cjises  oc*curring  in  the  same  or  succ(»eding  g(;nerations.  Heredi- 
tary syphilis  has  for  long  be(»n  thought  to  be  a  eom|)etent  cause,  but 
in  many  cases  it  can  be  excluded  with  a  reasonable  certainty.  Its 
causal  relation  is  supjK)rt(Hi  by  Heller  ^  and  by  Titomanlio  ^  in  careful 
studies.  Alcoholism  on  the  part  of  the  parents  is  also  supposed  to  have 
some  fxirt  in  pnKlucing  the  congenital  variety,  and  is  doubtless  active  in 
some  of  the  late  adult  cases.  Traumatism  after  birth  has  produced  it, 
and  it  has  bwn  noted  as  a  sequel  of  cerebrospinal  meningitis.'  Quincke 
describes  a  form  of  acute  hcvoxim  meningitis  the  symptoms  of  which  do  not 
vary  materially  from  those  of  the  ordinan'  infectious  variety,  but  which 
is  marked  by  the  rapid  production  of  sulnlural  hydrocephalus  and  great 
intracranial  pressure. 

Morbid  Anatomy. — In  congenital  cases  and  in  those  occurring  be- 
fore the  cranial  bones  are  firmly  united  the  head  is  enlarged,  sometimes 
to  vast  proportions.  The  cranial  bones  are  usually  reduced  in  thickness, 
often  to  that  of  jmjxjr,  the  diploe  being  absent.  At  the  same  time  they 
are  frequently  much  broadened.  The  sutures  are  ])atent,  or  sujhjf- 
numerary  bones  are  commonly  found  if  synostosis  has  taken  place  after 
the  disease  has  been  present  for  some  time.  The  frontal,  (x^cipital,  and 
squamous  i>ortions  of  the  temporal  bones  are  displaced  outward.  The 
})arietals  conform  to  the  globular  shape  of  the  head. 

The  amount  of  fluid  may  be  incredibly  increase<l,  and  as  much  as 
three  gallons  has  bi»en  uottHl  in  a  very  extreme  c*ase  of  long  standing. 
It  is  a  colorless  fluid  of  low  specific  gravity,  and  quite  similar  to  chronic 
(effusions  in  other  fibrosen)Us  cavities  and  closely  resembles  normal 
cerebrospinal  fluid. 

The  principal  distention  is  usually  in  the  lateral  ventricles^  which 
bulge  in  all  directions  and  stretch  out  their  cerebral  walls  into  a  thin 
lining  for  the  enlarge<l  cranial  cavity.  The  basal  ganglia  are  often 
compressed  and  flattened.  The  ventricular  lining  is  found  usually,  if 
not  always,  in  a  thickemnl,  granular,  hyi>ertrophic  condition.  It  may 
reach  a  thickness  of  half  an  inch.  The  choroid  plexuses  are  corre- 
spondingly enlarged.  This  apjxirent  ej)endymitis  often  serves  to  occlude 
the  ventricular  atjueducts,  so  that  the  third  and  fourth  ventricles  may 
not  share  in  the  dilatation  or  it  may  be  confine<l  to  one  lateral  cavity. 
In  al)out  one-half  of  the  cases  connection  with  the  spinal  spaces  is 
obliterated.  In  the  congenital  and  adult  cases  it  is  common  for  all  the 
cerebral  ventri(»les  and  the  cord  to  be  involved.  When  tlie  third  and 
fourth  ventri(?les  are  affected,  the  optic  tracts  suffer  and  optic  atmphy  is 
common.      At  the  ssune  time  the  cerel)ellum,  pons,  and  medulla  are 
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defectively  developed.  The  meninges  may  show  little  or  no  change. 
After  cranial  mfidificaiion  the  anatomical  conditions  are  modified  by  tne 
resistant  character  of  the  skull.  The  amount  of  fluid  is  necessarily  less, 
but  the  pressure  falls  more  directly  upon  the  cerebrum. 

Symptoms. — Hydrocephalic  enlarffement  of  the  head  sometimes  ren- 
ders birth  difHcult  or  requires  the  use  of  the  perforator  before  extraction 
can  be  accomplished.  lu  other  and  a  majority  of  the  cases  the  condition 
is  insignificant  or  unnoticed  at  birth,  and  appears  during  the  first  year  of 
life,  especiallv  during  the  first  six  months.  The  head  gradually  or  rap- 
idly enlai^es  in  all  its  diameters  and  measurements.  An  increase  in 
the  circumference  of  the  head  at  a  rate  of  a  centimeter  daily  has  been 
Doted,  but  usually  it  requires  several  weeks  for  that  amount  of  enlarge- 
ment to  take  place.  The  outline  of  the  skull  is  globular  and  may 
overhang  the  face,  ears,  and  occiput,  which  are  not  correspondingly  en- 
larged. The  internal  pressure  is  manifest  at  the  bulging  fontanels, 
which  are  increased  in  size  and  connected  by  wide-open  sutures.  The 
rehtrn  circiUation  of  the  cerebrum  is  impeded,  and  the  collateral  veins  in 
the  scalp  and  tace  become  distended  and  strikingly  apparent.  From  the 
outward  tilting  of  the  frontal  bones  the  orbits  arc  directed  downward  and 
the  ocular  globes  are  ufleu  maintained  in  the  same  direction,  even  to  such 
a  degree  that  the  cornea  is  only  seen  with  difficulty.  Optic  atrophy  and 
blinduess  are  frequent.  Nysfagmua  and  efrabismtis  arc  common.  Fhie- 
biation  is  readily  obtained  on  palpation,  and  the  head,  in  extreme  coses, 
may  be  translucent 

The  hydrocephalic  child  shows  little  ac- 
tivity, can  not  raise  its  head  sometimes,  or  only 
does  so  with  the  aid  of  its  Imuds.     There  is  a 

tendency   to   jteevishness    an<l    restlessness    or 

mmiiolmee  and    coma,    broken   by  generuli/ed 

convulsions  and  a  frequently  repeated  distressed 

m.    Older  children  complain  of  jHthi  in  the 

head.     'ITie  body  and  limbs  suffer  in  their  nu- 
trition and  are  unequal  to  the  task  of  holding 

up  the  head  and  trunk.     In  some  cases  sp<nitl- 

dtg  develops  in   tlie  limbs,  especially  in   the 

lower  ones,  and  some  jwralytic  loss  of  powtT  la 

fre<|uentlv    noted.       VomlUw/    is  frequent    and 

mav  be    provoked    by    movements   or   much  ."^iit.  m— chmnii;  hjrd™- 

-  ■  J  »pli..l.iii  ill    a  chtW    of   four 

haDdling.  yn>r-,    CLreumrcrcnctofLeid, 

If  not  rapidly  &tal  by  exhaustion,  couvnl- 
fion,  coma,  or  Kyncoi>e,  the  disease  may  come 

to  a  (Standstill  or  proceed  with  such  slowness  that  the  child  is  enabled, 
ill  some  defective  measure,  to  maintain  growth  and  develop  its  physical 
mil  mental  faculties.  These  are  both  invariably  nnu-h  retarded,  so  that 
the  bodv  is  dwarfish  and  in  great  dispro|tortion  to  the  cejilialic  eidui^e- 
ment.  The  occasional  cases  that  live  to  mature  years  are  more  or  less 
imbecile,  clumsy,  and  physically  defective,  though  a  slight  degree  of 
hvdrnrephalus  is  not  incompatible  with  mental  brilliancy'.  Many  cum's 
nf  marked  dolichocephnlia  in  adults  with  beetling  brow  nud  salient  oc- 
ciput prove  the  possibility  of  rec«»verj'. 
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When  hydrocephalus  isaoqiiinHl  suhs(»qiient  to  cranial  synostosis,  the 
symptoms  are  va^ie,  and  only  rarely  can  the  condition  l)e  deciphered 
ante  mortem.  The  indiciitions  are  not  unlike  those  of  tumor.  It 
usually  follows  head  injury.  Mental  im]>airment,  especially  of  memory, 
vertiji:o,  vomitinjj,  insomnia,  heada(»he,  convulsions,  and  rigidities  arc 
encountered.  Hemiplej^ia  is  rather  frecpient.  The  ]>upils  are  dilated 
and  stationary.  Strabismus  is  common.  Peritxls  of  a)ma  are  frequent. 
Death  mav  he  sudden  or  follow  coma. 

»  

Course. — The  disease  presents  a  varied  course.  The  congenital 
cases  may  nin  rapidly  to  a  fatal  tcTmination  in  a  few  weeks,  while  others 
come  to  a  standstill  and  allow  a  fair  degree  of  adult  development  and 
a  comparatively  long  life.  As  a  nile,  marked  hydrocephalic  cases  do 
not  reach  maturity,  but  give  out  at  adolescence  and  puberty,  if  not 
sooner  carried  off  by  ccmvulsions  or  comatose  conditions  referable  to  the 
intracranial  pressure.  It  is  extremely  rare  for  them  to  live  beyond 
thirty.  In  the  acquired  adult  cases  a  fatal  termination  is  usual  within 
two  or  three  vears,  and  often  sooner. 

Diagnosis. — The  diagnosis  in  infantile  cases  can  hardly  offer  any 
difficulty  if  the  tendencT  to  c(»phalic  enlargement  is  noted.  The  globular 
shape  of  the  head  should  distinguish  it  from  the  rectangular  conforma- 
tion of  rickets  with  the  enlargcil  and  sciuarcKl  forehead  and  prominent 
frontal  eminences,  though  jwitency  of  fontanels  is  usually  present 
in  both.  The  appearance  of  rickety  conditions  in  the  long  lx)nes  and 
at  the  costal  extremities  is  also  significant.  The  two  conditions,  how- 
ever, may  be  associated.  Before  the  head  shows  much  or  any  abnormal 
increase  it  is  difficult  to  exclude  meningitis,  which  may,  indeed,  be  the 
causal  condition.     The  treatment,  however,  is  very  similar  in  both. 

In  adults  the  diagnosis  is  well-nigh  impoasible,  and  when  suspected 
can  only  be  confirmed  by  an  autopsy.  A  condition  acquired  afl^r  com- 
plete union  of  the  cranial  bones,  commencing  anywhere  from  five  to  fifty 
years  of  age, — hy[)erostosis  cranii, — may  at  first  sight  mislead.  The  his- 
tory will  at  once  differentiate  it.  Notable  hydrocephalic  enlargement 
must  begin  in  ver}'  early  life.  In  hyperostosis  cranii  the  size  of  the 
hejid  is  due  to  a  thickening  of  the  cranial  bones,  and  the  bones  of  the 
face  and  spine  are  usually  affected  in  a  similar  way.  The  enlarged 
head  of  acromeg-alia  may  be  distinguisluHl  by  its  late  development  and 
the  associated  deformities  of  fa(re,  hands,  and  feet. 

Prognosis. — The  prognosis  for  life  is  always  grave.  The  great 
majority  of  cases  die  within  a  year.  A  few  with  enormous  heads  live 
for  a  few  years,  and  in  those  marked  by  a  stationary  condition  life  is  still 
usually  much  shortened.  The  outl(X)k  for  mentality  is  also  darkened, 
but  must  be  estimate<l  for  the  individual  case.  Mental  enfeeblement 
is  the  rule,  and  this  may  be  mere  childishness  or  pronounced  imbecility. 
Epileptoid  attacks  are  of  serious  imiK)rt  both  as  to  life  and  mental 
development. 

Treatment. — The  treatment  of  these  cases  is  medical  and  surgical. 
Mercurial  inunctions  to  the  head  and  the  use  of  iodine  preparations  have 
long  been  practised.  It  is  probable  that  some  of  the  good  results 
attributed  to  these  measures  are  not  due  to  their  alleged  stimulation  of 
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absorption,  but  to  their  influence  on  a  syphilitic  factor.  As  a  rule, 
they  are  of  little  value,  and  should  only  be  used  when  there  is  suspicion 
of  specific  taint  Catharsis  and  other  violent  elimination  is  to  be 
discountenanced,  as  it  only  serves  to  exhaust  the  patient's  diminished 
strength.  When  the  process  is  active,  the  application  of  cold  to  the  neck 
and  head  by  ice-bags  or  flexible  coils  is  valuable.  A  slight  mercurial 
action,  preferably  by  calomel  in  minute  and  frequent  doses,  should  be 
used.     Convulsions  require  sedatives,  especially  bromids. 

Strapping  the  head  with  surgeons'  plaster  or  the  application  of  elastic 
caps  and  bandages  have  been  advocated,  but  are  usually  intolerably  pain- 
ful and  aggravate  the  pressure  conditions.  Repeated  tappings  through 
the  fontanels  or  by  lumbar  puncture  have  been  employinl  with  varying 
results.  Occasionally  they  have  seemed  to  be  successful,  but  lumbar 
puncture  will  be  fruitless  in  at  least  half  of  the  cases  owing  to  the  lack 
of  communication  between  the  brain  and  cord  spaces.  ^  Only  a  moderate 
quantity  of  fluid  should  be  \Yithdrawn  at  a  time,  and  the  strictest  anti- 
septic precautions  must  be  employed.  Some  have  ventured  to  withdraw 
fluid  and  inject  iodine  solutions  as  in  the  treatment  of  hydrocele,  but  the 
plan  can  not  be  advocated.  Too  frequently  the  punctures  result  in  a 
meningitis  that  carries  off  the  patient.  Plans  of  constant  external 
drainage  have  been  devised,  and,  while  attended  in  some  cases  with 
temporary  benefit,  the  result  has  been  uniformly  fatal. 

A  case  has  been  reported  by  Rokitansky  in  which  spontaneous  rup- 
ture under  the  scalp  led  to  a  recovery.      The  idea  has  occurred  to 
Dr.  L.  L.  McArthur,  of  Chicago,  to  drain  the  ventricular  cavities  into  the 
areolar  spaces  beneath  the  scalp  by  the  insertion  of  drainage-tubes  or 
silk  into  the  cranial  cavity  through  a  drill-opening  above  and  back  of 
the  ear.      He   attaches    the   drainage    material    to   the    pericranium, 
and  then,  securing  first-intention  healing  in  his  overlying  scalp-flap, 
allows    the    serous    accumulation    to   flow.       A     hygromatous    swell- 
ing forms  under  the  scalp  from  which  absorption  seems  to  be  rapid, 
and  the  head  diminishes  in  size  if  the  bony  sutures  are  not  united. 
This  operation  was  done  for  the  writer  on  the  case  shown  on  page  267, 
with  immediate  and  lasting  improvement.     In  two  other  cases  it  also 
demonstrated  its  utility,  but  is  still  on  trial   and  not  devoid  of  danger. 
Mikulicz  and  Troje  ^  have  had  favorable  results  with  the  same  method 
independently  devised.      Others   have   established    drainage  from   the 
lumbar  spinal   spaces  into   the  peritoneum.     The  disadvantage  of  al! 
j^irgical  procedures  is  the  liability  to  infection  and   meningitis  and  the 
peculiar  tendency  of  these  cases  to  sudden  death  from  removal  of  fluid 
or  from  the  inhibition  of  the  heat -control  ling  nu^chanism,  which  allows 
the  temperature  to  exhaust  the  patient  in  a  few  hours. 

>d'Astro«,  "LesHvdrocephalps,"  Paris,  1898. 
«  **  Central blatt  f.  Chir.,"  Sept.  5,  18J)6. 
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SPINAL  MENINGITIS  AND  SPINAL  MENINGEAL 

HEMORRHAGE 

Spixal  inonin^itis  is  an  inflaninmtion  of  the  oovorin^  nienibranes  of 
the  spinal  cord.  The  varieti(»s  of  meningitis  ordinarily  (lescrilxxl  have 
Ix'en  somewhat  arbitrarily  bascnl  njH)n  their  anatomical  loc^ition.  The 
teruiA  pachymenhufitiH  and  leptonwnim/itiH  are  resjwctively  em  ploy  wl,  as 
the  dnni  or  the  softer  membranes  are  jirineipally  involvwl,  bnt  a  sharp 
division  is  elinie^dly  im|H)ssible,  and  is  not  fonnd  jwst  mortem.  For 
pnrjM)ses  of  description  we  may  ccmsidcr:  (1)  Pajchifinniingituiy  or  ex- 
ternal and  internal  inflammation  of  the  dnr.i ;  and  (2)  lepUmuidngltiHj 
or  inflammation  of  the  pia.  Inflammation  of  the  inner  snriace  of  the 
dura,  from  (H)ntif^uity,  nmst  involve  the  h»ptomeningt\s  more  or  h»ss,  so 
that  the  conditions  are  usually  ass<Knated,  and  meningitis,  originally 
e^cternal,  may  finally  invade  the  pia.  Owing  t4)  the  very  intimate  rela- 
tion of  thi»  pia  and  th(»  fibrous  septu  of  the  conl,  associaticm  with  mye- 
litis is  frecpuMit.     A  mixed  form,  nienim/omi/ellfifty  is  common. 

Pachymeningitis  Externa  Spinalis. — Pachymeningitis  externa, 
or  external  dural  nuMiingitis  of  tin*  spine  is  due  to  chronic  irritation  and 
inflannnatory  (conditions  invading  the  s|)inal  canal,  and  is,  therefore, 
secondary  to  other  morbid  states.  Vertebral  tuberculosis,  Pott's  dis(»ase, 
abscesses  and  new  growths  near  the  spine,  inflamnuition  and  ])urulent  col- 
lections in  the  pleune,  mediastinum,  jHTit<meum,  and  jK'lvis,  and  sacnil 
be<lsores  may  be  the  sour(»e  of  the  meningeal  thickening.  This  gives  rise 
to  symptoms  mainly  by  irritation  of  the  sensory  and  motor  nerv^e-roots 
passing  through  the  area  of  disc^ise.  When  the  thickening  becomes  ex- 
treme, as  ()C(»asionally  hai>pens,  it  may  be  sufficnent  to  compress  the  cord 
and  give  rise  to  ])ressure  symptoms  and  a  spastic  paraplegia  similar  to 
that  of  a  cross-myelitis.  The  condition  is  nsually  due  more  to  the 
inflammatory  invasion  of  the  coi^d  than  merely  to  pressure.  Then*  is 
local  tcndern(»ss  over  the  spine,  sh(H)ting  or  constant  pains  in  the  dis- 
tribution of  the  irritated  nerves,  twitching  of  their  muscles,  and  hyj)er- 
esthesia  in  their  cutaneous  areas,  which  may  go  on  to  anesthesia  and 
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muscular  palsy  if  the  nerves  be  sufficiently  compressed  or  inflamed  to 
causae  their  degeneration. 

Anatomieaili/,  the  dura  is  found  hyperplastically  thickened,  with 
much  adventitious  fibrous  tissue,  and  is  frequently  covered  by  a  caseous 
or  punilent  deposit  or  involved  in  a  new  growth.  The  various  find- 
ings, of  course,  depend  upon  the  nature  of  the  primary  disease.  When 
the  thickening  is  extreme,  the  soft  membranes  are  adherent  to  the  dural 
tunle^icence  and  may  be  indistinguishable.  The  cord  then  shows  a  con- 
striction, and  may,  in  severe  cases  of  long  standing,  be  very  consider- 
ably reduced  in  size  at  the  place  of  disease  presenting  local  myelitis  and 
secomlar}'  ascending  and  descending  degenerations. 

The  diagnosis  is  usually  not  difficult  if  the  primary  disease  is 
recognized.  It  may  be  confounded  with  myelitis,  with  which  it  is  often 
associateil  late  in  the  case.  The  clinical  history  shows  a  preponder- 
ance of  jjain,  spasm,  and  irritation,  a  chronic  course,  and  an  early 
absence  of  paralysis ;  while  in  myelitis  the  rapid  onset,  the  absence  of 
pain  aside  from  the  girdling  sensation,  and  the  promptly  developed 
paralytic  state  with  early  bladder  and  bowel  symptoms  arc  distinctive. 

Owing  to  the  serious  nature  of  the  causal  conditions,  the  progrnosis 
is  bad  and  treatment  is  practically  surgical.  The  pachymeningitis  externa 
associated  with  Pott's  disease  is  pc»rhaps  the  least  grave,  as  the  proper 
orthopedic  and  surgical  management  of  such  cases  frequently  is  followed 
by  practical  recovery  even  when  the  cord  has  probably  been  notably 
compressed. 

Pachymeningitis  Interna  Spinalis. — Pachymeningitis  interna,  or 

internal  inflammation  of  the  spinal  dura,  is  described  as  (1)  hyi)ertro- 

phic  and  (2)  hemorrhagic.     In  reality,  these  forms  are  but  stages  of  one 

and  the  same  process,  the  thickening  and  hypertrophy  following  upon 

the  organization  of  the  hemorrhagic  exudate.     The  term  *^  hematoma  of 

the  spinal  dura  mater "  has  been  sometimes  used.     The  condition  is  a 

rare  one,  and  usually  the  cerebral  meninges  are  also  similarly  affected. 

It  is  most  commonly  found   in  general   paralysis  of  the  insane  and 

dironic  alcoholism. 

The  portion  of  affected  dura  presents  on  its  inner  surface  a  very 
considerable  thickening,  which  may  be  a  layer  of  reddish-brown  exudate 
or  consist  of  laminations  of  fibrous  tissue,  the  apparent  result  of  the 
oi^nization  of  succ*essive  hemorrhagic  exudations.  It  may  attain 
sufficient  size  to  constrict  the  cord.  The  softer,  more  recent,  and 
reddish  or  brownish  lavers  consist  of  fibrin  and  blood.  The  distribution 
is  frequently  extensive,  but  in  some  instances  it  is  confined  to  a  com- 
paratively short  vertical  extent  of  the  envelope  of  the  spinal  conl,  and 
is  then  more  frequently  situated  in  the  cervical  region.  This  circum- 
scribed cer\'ical  form  was  first  described  by  Charcot  and  Joff^roy,  who 
give  it  the  name  of  pachymeniru/itis  cenncalis  hypcfirophica. 

Syphilis,  trauma,  alcoholism,  and  exposure  are  regarded  as  competent 
causes,  and  hence  it  occurs,  as  a  rule,  in  adult  males,  though  some 
cases  in  children  are  recorded. 

The  condition  is  essentially  chronic  and  of  slow  onset.  At  first 
irritation  of  nerve-roots  gives  rise  to  local  pain  and  hyperesthesia  over 
the  spine  and  in  the  peripheral  distribution  of  the  spinal  nerves  of 
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correflpoiidiiig  origin.  This  is  followed,  niiiiithH  or  years  later,  by 
gradual  loss  of  ])o\ver,  atrophy,  and  anesthesia  in  tlie  corresjionding 
parts,  and  as  compression  U[M>n  the  cord  is  produ<!ed  spii^ic  Ryniptonis 
api>ear  below,  with  increased  reflexes,  rigidity,  and  paraplegia,  leading 
sometimes  to  exhunstion  and  death.  S^nie  coses  present  stationary 
perio»!s,  and  a  few  rewiveries  are  claimed.  The  tniiscK-s  of  the  forearm 
are  not  uniformly  iifTi'ctt'd,  the  flexors  being  must  ini])uired.  This 
results  in  u  jtcculiur  deformity  tlmt  is  striking  luid  almost  eharact eristic. 
The  small  muscles  of  the  hand  usually  sutfer  and  both  arms  are  com- 
monly affected,  though  not  usually  in  equal  degree. 

The  dlmfnoHix  is  difficult  when  the  dural  involvement  is  of  general  dis- 
tribution and  cerebral  symptoms  arc  present,  as  the  spinal  features  are 
oversluulowed.  Dtsca^>s  of  tlie  spiiio,  pntgressivc  muscular  atrophy, 
cross-myelitis,  tumor,  and  external  jiachy meningitis  must  I>o  excluded. 
An  operation  may  be  required  to  difl'erentiate  tlie  external  <lunil  inflam- 
mation. It  presents,  except  in  sypliiliti<;  cases,  the  best  chance  of  favorably 
influencing  tlie  condition  and  preventing  dcstniction  of  the  cord.     In  the 


desperate  situation  tliat  is  present^tl  and  with  the  courage  given  by 
aspjwia,  it  may  the  more  reasonably  be  n'sorted  to  early.  Where  syph- 
ilis is  susjMicted,  sj>ecifiG  treatment  should  be  persistently  tried. 

Acute  Spinal  Leptomeningitis. — Acute  spinal  leptomeningititi,  or 
inflammation  of  the  pia  mater,  indue  U)  infi-ction.  It  nsiiully  involves 
the  inner  surface  of  the  dura,  and  conitnonly  extends  to  tiic  [lerijiheral 
sulistanw  of  the  cord. 

Etiolomr- — The  iiiti-etion  of  cerebrospinal  meningitis  in  epidemics 
of  the  dis<tasc  falls  sometimes  only  on  the  cord,  and  the  infetttive  nature 
of  the  attack  is  obvious.  In  those  cases,  llo^vever,  that  an-  attribut(>d  to 
oxposun>,  itLsolation,  rhininiiitism,  and  other  (M'cuU  <!onditionfl,  tiie  inf(<cti»n 
is  less  nnulily  ciunpn 'bended,  but  in  all  pri>l)iil)ility  is  e<)Ually  in  o])em- 
tion,  being  favored  by  the  physical  conditions  nientione<l.  In  some  recent 
cjises  the  (lisiH>vcrv  of  the  pncuniiK-fM'cus  and  the  meningococcus  proves 
the  identity  of  the  infection  with  that  of  the  w^n-brcwpinal  tyiw,  to  which 
the  reader  is  n;fcrred.  Thi^  assiH^iation  of  wises  with  septicemia,  pyemia, 
and  other  -inf(H;tioiis  bloiKl-stat4>s  jHtints  again  to  infection,  and  in  the 
lym]))i  and  spinal  fluid  of  tliese  cases  abundant  patht^'nic  organisms 
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have  been  observed.  In  some  instances  the  sj)inal  disease  is  an  exten- 
sion fn>m  the  cerebral  meninges,  the  cervical  portion  of  the  cord  being 
usually  the  only  part  involved,  but  the  entire  dural  sheath  may  be  filleil 
with  pus  from  within  the  cranium.  Traumatism  of  the  membranes  by 
vertebral  dislocations,  strains,  and  severe  concussions  may  incite  a  lepto- 
meningitis over  a  limited  area,  from  which  it  may  extend,  or  in  which 
a  virulent  infection  may  find  a  suitable  field  for  development.  Surgical 
i»perations  upon  the  spine,  penetrating  wounds,  sacral  bedsores,  and 
coniniuuication  with  adjoining  suppurative  i\m  may  furnish  the  infection. 
Tuln'reulosis  is  a  common  cause,  but  the  resulting  meningitis  is  rather 
lesei  acute.  This  is  the  case  to  a  greater  degree  in  syphilitic  inflamma- 
ti«>n,  which  has  a  markeil  tendency  also  to  remain  hx'alized. 

Morbid  Anatomy. — The    disease  is  usually  of  wide   extent,  the 

infection  traveling  rapidly  through  the  arachnoid  s|»ces,  and  finding  in 

the  spinal  fluid  an  excellent  medium  for  its  propagation  and  extension. 

Omgestion  of  the  pia,  of  the  adjoining  inner  surfaces  of  the  dura,  and 

of  the  cord,  marked  by  increased  vascularization   and  an  incrt^ase  of 

spinal  fluid,  passes  into  inflammation,  with  dulness  of  the  membranes, 

ojKicity,  thickening,  and  an  exudate,  varying  in  color  from  opalescent  to 

puriform,  and  of  corresponding  consistency.     The  microscope  shows  the 

dia})eilic  elements  of  inflammation  and  often  mmierous  bacteria,  includ- 

ii^  at  times  the  pneumococcus  of  Friedlander.     Tuln^rcles  here  corre- 

spi>nd  to  their   histological  and    bacterial    characters  on  other   serous 

surfatvs.      For  a  time  the  s<miewhat  resistant  pial  c*overing  of  the  cord 

ami   ner\'e-roots  protects   these  structures,  and  esj>ecially  is  diis  true  in 

the  pundent  form  of  the  disease.      Usually  the  piTipher}'  of  the  cord 

ami    the    roots    show   the    inflammatory    invasion,   with    corresponding 

cliangi'S   in  the   nerve-fibrils,   neuroglial    fnmiework,   and   vessels.     In 

cases  reaching  a  convalescent  or  chronic  stage,  adhesions  form  l)etween 

the  con!  and  the  dura,  obliterating  the  arachnoid  space  over  more  or  less 

extensive  art'as,  distorting  the  nerN'e-nK)ts,  and  sometimes  changing  the 

outlines  of  the  cord  itself.     If  cord-softening  has  taken  place  as  a  result 

of  the  meningomyelitis,  degenerations  of  its  conduction  tracts  and  local- 

izetl  destniction  of  its  gray    matter  are   foun<l.     Large  quantities  of 

>y\ni\\  fluid  usually  mark  these  late  cases,  causing,  with   the   irregular 

adhesions,  a  sacculateil  condition  of  the  dura. 

Symptoms. — The  abrupt  onset  of  the  disease  may  be  preceded  by 
a  day  or  two  of  malaise  and  slight  anort»xia,  but  sometimes  no  invasion 
period  is  presi^nt.  A  sharp  chill  is  followwl  or  attended  by  gn^at  pain 
in  the  back  and  darting  |iains  around  the  IkkIv  or  down  the  liml>s.  In 
chiHren  vomiting  is  a  common  symptom,  and  convulsions  may  l)e  pres- 
ent. Tenderness  is  at  once  develo|>ed  over  the  spine.  It  is  easily 
detected,  when  not  prominent,  by  the  use  of  a  sponge  dippeil  in  hot 
water  or  by  percussion.  Spasm  and  rif/i(U(y  of  the  nmscles  ap]K*ar, 
rausing  stiffness  of  the  neck  and  back,  sometimes  notable  retraction  of 
the  head  and  vigorous  opisthotonos.  Fixation  of  the  limbs  uj)on  the 
hiidv  is  more  or  less  marked,  with  a  tendency  to  flexed  attitudes. 
Retraction  of  the  belly  results  from  implication  of  the  alKlominal  mus- 
cles. Sometimes  diflSculty  of  breathing  is  occasioned  hv  involvement 
18 
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of  the  chest-muscles.  Dyspnea,  Cheyne-Stokes  respiration,  and  cardiac 
symptoms  foHow  meilullarv  implication.  The  cram})s  in  the  muscles 
are  painful,  and  yet  tenderness  and  hy {Kinesthesia  in  the  limbs  prevent 
manipulations  and  passive  movements.  The  rectum  and  bladder  are 
the  seat  of  similar  spasms,  which  may  cause  consti[)ation  and  retention 
of  urine,  with  fre(pient  annoying  and  ineff(»ctual  expulsive  contractions 
of  these  viscera. 

Puhe  and  teinpernture  are  fickle,  sometimes  Imng  subnonnal,  some- 
times increased,  and  more  often  divergent ;  for  instance,  a  subnormal 
tenijKTature  with  an  acw'lerated  |)ulse.  The  lack  of  uniformity  in  their 
range  is  esj)ecially  valuabhi  in  diagnosis,  even  when  the  cerebrum  is 
apparently  not  involvcnl.  A  tem[)eratun»  of  103°  F.  is  not  unc<mimon. 
V<ii<oim)tor  panilysis  is  usually  shown  by  the  vivid,  jKjrsistent,  but 
slowly  developcil  line  which  follows  every  stn)ke  of  the  finger-nail 
u|Mm  the  skin,  and  from  the  same  causes  the  limbs  nmy  ha  congested 
and  even  slightly  edematous.  At  first,  for  a  day  or  two,  reflexes  are 
inclined  U)  l>e  increased  and  later  may  be  wanting. 

Cases  which  outlast  the  acute  symptoms  develop  paralysis,  anes- 
thesia, atrophy,  and  contractures  in  projH)rtion  its  the  conl  and  nerve- 
roots  are  affected.  Paniplegia  may  n^sult,  presenting  the  features  of  a 
<!ross-myelitis,  with  bladder-])aresis,  bedsores,  increased  reflexes,  and 
spasticity.  Symptoms  vary  with  the  locatiim  of  the  diseas<»,  but  its 
tendency  to  involve  the  (»ntire  spinal  apparatus  is  marked,  and  indica- 
tions of  its  effect  u|K)n  all  spinal  segments  are  to  some  degree  j)r(«c?nt 
in  a  majority  of  instances.  Some  n'gions  situated  in  the  focus  of  the 
inflammatory  action  show  early  and  emphatic  involvement;  those  at  a 
distiince  may  be  disturlK»d  very  little.  Yet  in  some  purulent  cases, 
whore  th(»  dural  shexith  is  gn^atly  distended  through  its  entire  length 
with  the  large  accumulation,  the  pia  protects  the  cord  and  nerve-nnrts 
from  infection,  so  that  pressure  symptoms  alone  may  be  ])resent. 

Course. — Some  C4ises  terminate  fatallv  within  a  dav  or  two ;  others 
last  a  fortnight,  and  may  then  end  fatally  or  recover.  The  nature  and 
virulence  of  the  infection  are  determining  factors,  as  is  the  location  of 
th(»  <lisease.  Extension  upwanl  or  early  involvement  of  tlu^  high  levels 
of  the  conl  tend  to  an  earlv  fatal  issue.  Complete  rw^overv'  is  rare  and 
th(^  conditions  resulting  from  secondary  myelitis  are  of  long  dumtion 
and  usually  last  the  life-time.  Th(»  tubennilar  and  syphilitic  varieties, 
as  aln^ady  indicjitcHl,  run  their  eours(»  less  rapidly,  and  the  latter  is 
capable  of  material  modifi<»ation  by  tn^jitment.  Even  nire  tuben^ular 
cases  may  get  well. 

Diagrnosis. — The  diagnosis  d(»jHMids  u|>on  the  rapid  onset,  the  ]>ain 
in  the  ba(»k,  the  radiating  pains,  the  rigidity,  the  increase  of  jwiin  on 
voluntary  movc^ment,  the  hvjKTesthesia,  and  the  fickle  temjwniture  and 
pulse.  From  my(»litis  it  is  <listinguislH><l  by  the  paralysis  and  lack  of 
.pain  which  characterize  the  conl-lesi(m,  but  the  fnnjuent  ass(K*iation  of 
the  two  is  to  be  kept  in  mind.  Hemorrhage  into  the  sulxlural  s|)!U*e, 
owing  to  tlu»  irritation  of  the  ncTvtvniots,  pn»sents  very  similar 
symptoms,  but  is  extrenu»ly  rapid  in  onset,  usually  following  traumatism 
or  a  strain,  and  develo|)s  meningitis  in  a  short  time  then»ai'ter.      Hem- 
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orriiage  into  the  spinul  cord  gives  instantaneous  symptoms,  immediate 
paralysis,  and  may  be  practically  devoid  of  pain.  The  rigid  form  of 
tetany  may  present  a  very  close  counterfeit,  but  its  long  duration, 
remL^ions,  and  amenability'  to  spinal  sedatives,  the  absence  of  spinal 
tenderness  and  shooting  pains,  the  possible  history  of  previous  attacks, 
and  the  usual  irritability  from  pressure  UjK)n  the  nerve-tninks  and 
arteries  should  diflerentiate  it.  Tetanus  may  be  mistaken  for  spinal 
meningitis.  The  early  trismus,  the  exc'cssive  hyjHjresthesia,  the  fever 
of  onset,  the  paroxysms  of  spasm,  and  the  frequent  histor}-  of  traumatism 
point  the  way  to  diagnosis.  Muscular  rheumatism  and  strain  present  a 
very  supc^rficial  resemblance. 

'Prognoeia. — ^The  outlook  as  to  life  is  always  serious  and  is  grave 
in  proportion  to  the  acuteness  of  the  onset,  to  the  virulence  of  the  in- 
fection, to  the  implication  of  the  upper  portion  of  the  cord,  and  to  the 
height  of  temperature.  The  estimate  is  also  to  be  guided  by  the 
previous  condition  of  health  and  the  age  of  the  patient,  childrt»n  and  the 
aged  quickly  yielding  to  the  disease.  Traumatic  and  surgical  infection 
is  less  serious  than  auto-infection.  The  ])ossibility  of  the  removal  of 
soun-es  of  inflection  is  of  some  imj)ortiuice  as  to  ultimate  results,  pix>- 
vided  the  jiatient  survives  the  acute  stage.  The  late  n»sults,  due,  for  the 
most  part,  to  permanent  changes  in  the  cord,  are  usually  beyond  the 
hope  of  marked  impn>vement. 

Treatment. — Complete  and  absolute  quiet  is  to  be  insiste<l  u^H>n. 
The  patient  should  l)e  kept  upon  the  side  or  face,  if  it  is  possible  to  do 
8o  without   incrt»asing    the  cramps.     The  partial    knee-ellM)w  ])osture 
over  a  mound  of  firm  pillows  will  often  Ik*  found  very  conif()rtal)le,  and 
at  the  same  time  will  affonl  the  best  opportunity  for  local  applications. 
These,  at  first,  should  be  strongly  counterirritant,  as  the  thermocautery, 
hlbiters,  or  detergents  like  leeches,  vigonnis  dry  cupping,  or  wet  cups  in 
niluist  or  plethoric  individuals.       Should   myelitis  be  associated,  less 
active  measures  are  indicated,  and  the  skin  must    not    be  broken  or 
highly  irritated,  owing  to  the  tendency  to  betlsores.     A  hot  bath  and 
pack  at  the  ons<»t  with  active  catharsis  have  s(»enied  to  do  good.     Seda- 
tives, es|x»cially  spinal  sedatives,  arc  frequently  rciiuired  to  control  the 
ii|ia>ms  and    anodynes    to    relieve  the  ])ains.     A  thorough  coui^se  of 
mt^rcMirial  inunctions  over  the  spine  has  strong  advocates,  the  quantity 
\\M-i\  Wing  sufficient  to  produce  slight  ])tyalisni.     Owing  to  the  reflex 
irritability,  thc»se  nibbings  must  often  be  iniiM)ssible,  and  the  theraj>eutic 
value  of  mercury  in  the  acute  stage  of  non-luetic  cases  is  open  to  question. 
Quincke's  lumbar  puncture  has  here  the  same  indications  as  in  the 
corebrospinal   form.     Todid  of  |iotassium  and    ergot    are  also  at    this 
time  of  little  or  no  value.     The  ice-bag  to  the  spine  is  one  of  the  most 
serviceable  measures,  but  is  rarely  tolerated  long  l)y  the  ])aticnt,  and  its 
intermittent  application  is  useless.      It  should  always  b(»  trie<l.      As  the 
ai-tive  stage  sul>sides,  light  cauterizations  with  the  I^ujuclin  apparatus, 
mild  sinapisms  applied  for  six  or  eight  hours,  and  the  hot-s])ray  douche 
seem  to  assist  the  reparative  eiforts  of   nature.       ("ercbral  symptoms 
usually  mean   the  implication  of  the  brain-cov<Tings,  the  spinal  featuns 
become  of  seccmdary  importance,  and  the  treatment  is  that  of  cerebro- 
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spinal  meningitis.  The  paralysis,  contractures,  and  other  late  results 
of  the  myelitis  are  to  be  managed  in  accordance  with  the  rules  of 
practice  in  that  disease. 

Chronic  Spinal  Leptomeningitis. — The  chronic  form  of  inflam- 
mation of  the  soft  spinal  membranes  is  usually  the  sequential  stage  of  an 
acute  attack,  but  may  follow  alcoholism,  syphilis,  or  tuberculosis.  Its 
existence  as  a  primary  affection  is  open  to  some  doubt,  but  a  very  slowly 
developed  lej)tomeningitis  may  follow  concussion,  though  it  is  impossible 
in  such  a  case  to  exclude  immediate  slight  histological  injuries  of  which 
the  later  inflammation  is  a  natural  development.  The  formerly  much 
used  term  "  chronic  meningitis,"  which  was  applied  to  every  group  of 
obscure  subjective  symptoms,  however  remotely  referable  to  the  spine, 
needs  no  mention. 

The  83nnptoin8  are  practically  those  of  the  acute  form  much  reduced 
in  intensity,  and  are  dependent  upon  similar  causes.  Pain  in  the  back 
predominates,  and  simsm  is  insignificant  or  absent  The  radiating  neu- 
ralgic pains  are  especially  pronounced,  and  paresthesiae  are  prominent. 
Their  distribution  depends  upon  the  nerve-roots  involved  and  the  loca- 
tion of  the  inflammation,  which  is  much  more  circumscribed  than  in  the 
acute  form.  The  late  manifestations  are  those  due  to  neuritis  originat- 
ing in  the  roots,  and  myelitic  symptoms  are  comparatively  infrequent. 

The  anatomy  of  the  disease  is  very  little  known,  as  opportunity  for 
post-mortem  examination  rarely  occurs,  but  more  or  less  extensive  fibrous 
thickening,  or  adhesions  between  the  pia  and  dura  which  constrict  the 
nerve- roots,  may  be  found,  and  may  girdle  the  cord.  D^neration  of 
the  spinal  nerves  traversing  the  lesion  is  not  rare,  and  this  accounts  for 
the  herjK^tic  and  other  cutaneous  symptoms  which  are  occasionally  not<xl. 

The  progrnosis  will  be  guided  mainly  by  the  effect  of  trt»atment,  but 
a  complete  recovery  is  very  rare.  Each  case  must  be  carefully  estimated 
bv  itself. 

The  treatment  in  syphilitic  cases  consists  in  the  heroic  management 
of  that  disease,  and  iodids  and  mercury  in  small  doses  are  also  the  most 
efiici(»nt  drugs  in  non-luetic  cases.  General  measures  are  of  8er\Mce,  and 
persistent  counterirritation  over  the  spine,  preferably  by  Paquelin's 
cautery,  is  the  most  valuable  local  measure.  Sometimes  rest  in  bed 
and  the  ice-bag  to  the  spine  are  of  distinct  value.  Sedatives  and 
analg(»sics  are  oflen  required. 

Spinal  Meningeal  Hemorrhage. — Spinal  meningeal  hemorrhage 
is  either  extradiwal,  in  the  vertebral  canal,  or  mibdural^  within  the  dural 
sheath.  It  is  frequently  associated  with  intracranial  hemorrhage  and 
with  homorrhiige  into  tlie  substance  of  the  cord,  but  also  occurs  inde- 
pendently. 

Etiologry. — Meningeal  hemorrhage  occurs  frequently  at  birth  in 
protrnetoil  and  difficult  labors,  and  is  then  almost  invariably  associated 
with  extensive  hemorrhage  within  the  skull.  It  has  been  considered 
under  the  cerebral  ])alsies  of  ehildluMKl.  8|)ontaneous  hemorrhage  is 
very  rare,  but  <x»eurs  in  adult  life  at  all  ages.  Disease  of  the  meningi*al 
vessels  is  sometimes  the  immediate  cause,  but  in  the  great  majority  of 
cases  it  is  induced  by  traumatism.     It  may  be  caused  by  direct  blows 
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or  faUs  upon  the  back,  shock  communicated  through  the  lower  limbs, 
vertebral  fractures  and  dislocations,  penetrating  wounds  and  even  by 
!?evere  muscular  spasm,  as  in  tetanus,  convulsions,  and  violent  chorea. 
No  doubt  syphilis,  arteriosclerosis,  purpura,  scurvy,  and  other  hemor- 
rhag:ic  states  favor  it.  The  blood  sometimes  comes  from  a  thoracic  aneur- 
ysm which  has  eroded  the  vertebrae  and  ruptured  into  the  spinal  canal  or 
dura,  i>r  from  one  situated  on  the  vertebral  or  basilar  arteries.  Hem- 
orrhage into  the  cerebral  meninges  may  find  its  way  below  the  foramen 
ma^um,  and  in  the  same  way  a  spinal  hemorrhage  may  invade  the 
eninium. 

Morbid  Anatomy. — In  extradural  cases  the  clot  usually  originates 
6rom  the  rich  plexuses  of  veins  that  line  the  vertebral  canal.  It  may 
be  of  considerable  size  and  extend  through  the  intervertebral  foramina. 
The  most  common  location  is  in  the  cervical  region.  The  dura  is 
stained  and  infiltrated,  and  the  cord  may  exceptionally  be  comj)rcssed. 
Effusions  of  blood  within  the  dura  vary  much  in  size.  The  blood  usu- 
ally comes  from  the  pial  vessels,  and  consequently,  as  a  rule,  involves 
the  cord.  Complete  flooding  of  the  dural  sheath  is  almost  always  due 
to  intracranial  hemorrhage  or  rupture  of  an  aneurysm.  A  small  hemor- 
rhage tends  to  remain  localized  and  to  surround  the  cord  at  the  original 
point.  It  discolors  and  compresses  the  cord  and  after  a  few  days  pro- 
duces inflammatory  changes  in  the  meninges.  In  the  same  way  an 
annular  myelitis  may  be  induced. 

SymptoniB. — The  symptoms  are  practically  the  same  in  both  extra- 
and  subdural  hemorrhage  The  onset  is  onlinarily  abrupt  and  the  early 
symptoms  dejKjnd  upon  irritation  of  the  meninges  and  nerve- roots. 
There  is  great  pain  in  the  back,  which  often  radiates  along  the  impli- 
cated ner\'es,  girdling  the  body  or  running  down  the  extremities.  Tin- 
S'lng  and  formication  are  complained  of,  and  paralytic  symptoms  b(»low 
e  level  of  the  lesion,  loss  of  ]>ower,  and  diminished  sensation  are  induced. 
Bla<hler  and  bowel  symptoms  shortly  a]>pear.  There  is  ordinarily  some 
s|>inal  rigidity,  which  may  develop  into  opisthotonos,  and  convulsions  are 
not  infrequent.  Symptoms  are  gradually  developed  unless  the  hemorrhage 
L<  due  to  severe  traumatism  or  to  flocKling  of  the  vertebral  canal  by  the 
rupture  of  an  aneurysm.  In  crushing  injuries,  spinal  fnietures,  and 
dislocations  the  cord  is  almost  invarial)ly  injnre<l,  and  hemorrhage,  if 
presc-nt,  adds  very  little  to  the  symptoms.  From  the  onset  to  the  full 
development  of  the  paralytic  features  from  one  or  two  to  forty-eight 
hours,  or  even  more,  may  be  required.  The  symptoms,  therefore, 
greatly  resemble  those  of  spinal  meningitis,  which  usually  is  added 
after  a  few  days,  and  its  invasion  is  often  marked  by  a  distinct  aggrava- 
tion of  all  the  symptoms. 

Cerebral  symptoms  are  only  present  when  the  cranial  contents  are 
simultaneouslv  aifected.  Death  is  likely  to  occur  (*arlv  when  the  svnii>- 
toms  have  reached  their  height,  or  during  the  secondary  meningitis. 

Diagnosis. — In  cases  of  insidious  onset  without  dc^finite  symptoms, 
the  diagnosis  at  best  can  be  but  conjectural.  When  hemorrhage  follows 
traumatism,  the  distinguishing  trait  is  a  gradual  development  of  the 
symptoms  within  a  few  hours.      Injuries  that  aifeet  the  cord-substance 
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prcKluce  instantaneous  loss  of  function,  but  a  meningeal  hemorrhage 
may  be,  and  often  is,  associated  with  hemorrhage  into  the  cord.  Jacobi 
has  also  obtained  blood  by  spinal  puncture  in  two  cases  of  injury  of  the 
spine.*  From  meningitis  the  chief  distinction  is  the  much  more  rapid 
development  in  hemorrhage  and  the  history  of  a  conn>etent  cause.  The 
lociiilzing  (VuignomH  is  taken  up  in  subsequent  chapters,  to  which  the 
reader  is  now  referred. 

Progrnosis. — The  outlook  is  always  most  serious.  As  the  paralytic 
features  develop,  there  is  a  likelihood  of  death  from  interference  with 
respiration  by  paralysis  of  the  chest-muscles.  The  intense  pain  and 
suffering  also  serve  to  exhaust  the  patient.  The  first  danger  being 
passed,  secondar}'  inflammation  is  likely  to  terminate  the  cjise  fatally. 
Hemorrhage  in  the  cervical  region  is,  of  course,  more  ominous  than 
when  situated  lower  down.  If  the  patient  survives  the  first  fortnight, 
improvement  may  be  confidently  expected,  and  this  may  practically  be 
complete,  though  some  disability  remains,  as  a  nile,  and  it  may  be  of  an 
extreme  degree. 

Treatment. — At  first  the  most  complete  rest  on  the  fiic<»  or  side  with 
the  spine  elevated  should  be  secured.  An  ice-bag  to  the  back  is  a  valu- 
able measure  if  persistently  and  thoroughly  used.  Venesection  to  lower 
the  blood-pressure  has  lx»en  used,  but  will  not  find  many  brave  enough 
to  emplov  it.  Local  wet  cups  with  free  flow  of  blcxxl  have  also  been 
employecf,  but  are  of  doubtful  value.  Remedies  that  increase  the  coagu- 
lability of  the  blood  mav  be  exhibiteil,  but  ordinarily  the  flow  of  bhuKl 
is  of  but  a  few  moments'  duration,  and  no  time  is  given  for  their  action. 
If  the  diagnosis  is  fairly  certain,  the  spinal  canal  should  be  aseptirally 
opened  and  tlie  dural  sheath  also  incised.  The  operation  as  now  done 
adds  nothing  to  tlie  gravity  of  the  ease,  and  has  enabled  th(»  surgeon  to 
remove  clots  with  the  best  results.  The  secondary  nienin<i:itis  and  tlie 
sequential  palsies  are  to  be  treated  on  tlieir  own  indications. 


CHAPTER    II. 
INJURIES  AND  DISEASES  OF  SPINAL  NERVES* 

The  spinal  nerves,  unlike  the  cranial  group,  are  both  motor  and 
sensory.  In  athlition  they  <'ontain  the  vasomotor  supply,  and  through 
them  is  exertinl  the  trophic  influence  of  the  spinal  centers  over  the 
jK'ripheral  apparatus.  Their  injury  or  disease  is,  therefore,  marked  l)y 
perversion  or  al>olition  of  these  functions,  and  gives  rise  to  gnuips  of 
symptoms  anatomically  coextensive  with  the  distribution  of  the  paitieu- 
lar  nerve  or  nerves  involved.  We  should  bear  in  mind  that  tlie  fibers 
making  up  a  nerve-trunk  are  cellular  elements, — pr(»longations  from 
cell-bodies,  of  which  tliey  form  an  integral  and  functionally  essential 
part.  Wlien  we  injure  a  motor  fiber  in  a  nerve-trunk,  w(*  injure  a 
motor  cell.  In  other  words,  we  injure  the  lower  motor  neuron.  We  will 
first  consider  nerve  injuries  and  diseases  in  a  general  way,  and  then  the 
particular  conditions  which  pertain  to  such  states  in  special  nerves. 

»  '^Vinor.  Jour.  Med.  Sciences,"  <)t»t.,  IIKX). 
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of   Nenres. — Spinal   nerves   are   frequently  divided  by 

incis^ed  and  bullet  wounds,  sometimes  by  crushing  accidents,  by  simple 

ami    compound   fractures,  and    rarely  by  dislocations.     Causes  acting 

more  slowlv  mav  end  in  the  destruction  of  a  nerve,  but  a  neuritis  or 

degeneration  is  usually,  if  not  always,  first  induced.     After  a  nerve  is 

divided  the  peripheral  portion  degenerates,  and  tlie  process  is  called 

Mtcondary  degeneration. 

The  immediate  ftymptoms  are  lass  of  motion,  sensation,  and  muscular 

reflexes   in   the  distribution  of  the  nerve.     Shortly  after^va^^,  within 

fony-oight     hours,    the    muscles 

supplied    by   the    injured    ner\'e 

lose  their  tonicitj'  and  then  pro- 

gpe5?sively  wa^^te.  Vasomotor  par- 
alysis ap]>ears   and   trophic  dis- 

turbsmces   in  the  cutaneous  area 

of  distribution  are  marked  bv  a 

thin,    shiny  skin,  with    atropine 

hairs,  nails,  and  other  epithelial 

structures.     There  is  also  a  low- 

er«l  vital  resistance  to  infection, 

and    healing   ]>nx?esses   are  slow 

and  faulty.      Even  the  joints  are 

sometimes     affectiil,     and     bony 

grofi-th  in  the  young  is  retarded. 

Electrical     stimulation     through 

the  ner\'e  fails  completely.     The 

!niLs<*les  lose  their  rt»sj)onsiveness 
to   farad  ism,   and    the    increascnl 
pilvanic  irritability  which  at  first 
api^ears  gradually  subsides  and  is 
finally  lost.  The  electrical  changes 
coiL<tituting  the  reaction  of  degen- 
emtion  are  more  fullv  described  in 
Part  I,  i>agt»  45.     In  the  extremi- 
tits  the  unapiKJsed  antagonist  mus- 
cles then    draw  tlio  joints    into 
fixttl,  rigid  jKisitions.     Muscular 
contractun*s  develop  and  still  fur- 
ther tend  to  deform  tlie  part. 

The  hikohgicai  changes  that  take  place  in  the  r/Zx/r//  ]X)tiions  of  the 
divided  nerve  are  as  follows  :  The  nuclei  of  the  iiiteniodal  nerv(--cells 
swell,  awl  their  protoplasm  becomes  increase<l  in  quantity,  but  changed 
in  character,  as  it  no  l<mger  stains  so  actively  as  in  healtli.  The  nuclei 
also  become  segmented,  and  with  the  increase  in  protoplasm  encroach 
upon  the  myelin  and  displace  it.  The  nerve-fiber  then  shows  an 
irregular  beading  of  the  myelin,  and  at  the  iK>ints  of  greatest  constric- 
tion the  myelin  finally  separates  transversely,  and  the  axis-cylinder 
is  divided  at  the  sjune  time  and  in  the  same  way.  This  pnK'css  takes 
place  uniformly  throughout  the  length  of  the  dividwl  nerve  below  the 


ABC 

F!k.  102. — Nerve  luWuleN  in  |ieripheral  p<»rtiotiof 
a  lii^lded  nerve — A,  two  days  afler  i*ecti<ui ;  B,  four 
days  afler  s^tfiion :  (.',  eight  days  after  se<'ii«)n.  /, 
Sheath  of  Seliwann ;  ^,  myelin  ;  S,  nuclei ;  4,  proto- 
plosiu  (Kauvier). 
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lesion.  The  segmented  myelin  becomes  more  and  more  aqueous,  escapes 
in  part  through  its  sheath,  and  is  absorbed.  The  nuclei  cease  prolifera- 
tion, and  the  nerve-fil)er  is  left  a  mere  connective-tissue  filament,  except 
at  irregular  intervals, where  remaining  globules  of  myelin  may  distend  it. 

The  segmentation  of  the  myelin  in  man  reaches  the  jxiint  of  cK>mplete 
division  and  consequent  rupture  of  the  axis-cylinder  at  al)out  the  end 
of  the  third  day  after  nerve-division.  At  this  time  electrical  conduc- 
tion  or  excitability  in  the  nerve  is  also  lost  and  muscular  tonus  is 
destroyed.  The  entire  pnK^ess  of  degeneration  after  nerve-<li vision  may 
be  completed  within  thnn}  weeks. 

Above  the  jK)int  of  division  the  central  dump  degenerates  foi  about 
a  third  of  ati  inch  only,  but  there  is  reason  to  believe  that  the  cell-lxxly 
is  also  disturlwd  (Marinc^scM)). 

The  miiHcleH  supplied  by  a  divided  motor  nerve  are  deprive<l  of  the 
trophic  influence  of  the  spinal  center  as  s(K)n  as  division  takes  placc»,  and 
the  axis-(;ylinder  Ik»1ow  the  lesi(m  is  tMiually  deprived  of  the  trophic 
sup|K)rt  of  the  cell-lxxly.  The  sarciKle  elements  waste.  The  cross  stria- 
tions  b(»come  less  well  nuirk(»d  and  are  cIosct  together ;  the  muscle-fibers 
become  narrow(»d,  cloudy,  gnuiular,  and  sometimes  fatty.  There  is  pro- 
liferation of  the  c<)nnective-tissue  elements  of  the  nuisck»s,  which  further 
strangulates  the  nniscle-(»ells,  ami  eventually  a  condition  of  fibrosis  or 
cirrliosi.s  is  devc^loped.  This  has  a  natural  tendency  to  contra<»t  and 
shorten,  and  explains  the  tibnuis,  tense,  cord-like  structures  and  deform- 
ities found  in  such  «ises  of  long  standing. 

The  electrical  changes  that  <K*cur  in  the  mus(»le  are  also  describc'd  in 
Part  I,  page  4f).  Faradic  muscudar  contractions  are  lost  within  a  few 
days,  but  at  first,  for  al)()Ut  a  week,  the  mus<'les  react  to  galvanism  even 
more  freely  than  in  health  ;  then  the  galvanic  excitability  of  the  muscle 
is  diininish(Hl  and  dis:ip))ears. 

When  the  ends  c»f  a  divided  nerve  are  brought  together  imder  pn^x^r 
conditions  ior  healing,  irf/nieradon  may  occur  in  the  |)eriphend  portitm 
ev(»n  when  degeneration  is  complete  and  of  long  standing.  Bowlby  has 
noted  one  ease  <»f  regeiuM'ation  after  fbnrteen  years'  division.  In  nerves 
freshlv  divi<le<l  and  at  onee  unite<l,  the  functions  of  the  ner\'e  are 
rest(»nsl  in  a  iew  <lays  or  weeks.  After  degen<'nition  hjis  l)een  estal)- 
lished  regeneration  is  a  slow  prcK»ess,  re<juiring  from  two  months  to 
several  years,  (lepen<ling  npon  the  condition  of  the*  ]RTiphend  segment  and 
the  surgi«d  filatures  of  the  given  case.  According  to  Tizzoni,  Kennedy, 
Bethe,  Rallanc(%  and  Stewart,^  regeneration  in  a  divithMl  nerve  is  depen- 
dent upon  proliferation  of  the  neurilenuna  <'ells.  At  the  end  of  three  weeks 
spider-like  n<'nroblasts  aresetni  siMi<ling  out  beaded  axis-cylinder  pnH^^sses 
in  both  dirwtions  from  (»p|>osite  [K)les,  which  at  the  end  of  the  fourth  week 
may  overlap  and  anastomose.  A  new  niedidlary  slu^th  apjKjars  about  the 
eleventh  week.  Neither  axis-cylinder  nor  medullary  sheath  attains  full 
maturity  unless  the  distal  segment  is  joincnl  t<»  the  proximal  nerv(»-stump. 
Nonmyelinated  nerves,  as,  for  instance,  cerebral  conduction  tra<*ts,  do  not 
regenerate,  la<king  the  ne<'essary  cellnlar  elements  required  for  that  pro- 
cess. The  muscles  in  turn  reg(»nerate,  and  slight  volitional  moticm  rt^turns 
before  electrical  res|)onses  am  be  obtaininl  with  the  usual  tests.     These 

»  MminiHun  &  Co.,  1901. 
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appear,  as  a  rule,  shortly  after  voluntary  power  is  manifestecl,  and  while  it 
IS  still  very  slight.  Scnson'  conduction  is  usually  restored  before  mus- 
cular action.     The  muscle  reflexes  are  the  last  to  reapj)ear. 

It  nee^l  sojireelv  ho  added  that  the  only  treatment  for  a  divided  nerve 
is  Mirpical  suture.  Whenever  the  distal  extremity  can  be  aseptically 
united  to  the  central  end,  and  in  proportion  as  it  is  done  promptly  after 
the  division,  the  prospects  for  a  return  of  function  are  good.  In  case^ 
marked  by  degeneration,  electrical  stimulation  should  be  early  and  per- 
sistently employed,  even  if  no  motor  response  is  obtained.  In  cases  of 
lon^  standing  and  in  instances  where  it  is  im[)ossible  to  effect  nerve 
suture,  the  implantation  of  the  distal  segment  into  a  neighboring  nerve 
f»f  similar  function  is  frequently  followed  by  a  return  of  functional  and 
vtditioiial  control. 

Keuritis. — Peripheral  nerves  are  subject  to  inflammator}^  action  of 
every  gnide  of  severity,  arising  fn»m  an  extraordinary  number  of  causes. 
Manv    toxic    ctniditions  and   cachexiae    cause   widelv   distributed    and 
usually  bilateral    symptoms,  due  to  degenerative    statt»s    in    the  peri- 
pheral nervous  apparatus,  producing  a  so-called  multiple  ne^iritiH,  the 
consideration  of  which  is  reserved  for  a  separate  chapter.     We  have 
here  to  deal  with  a  nerve  inflammation  or  degeneration  arising  from 
local  causes.     The  particular  cause,  however,  may  be  the  topical  feature 
of  a  systemic  disea'HS  as  when  a  nerve  is  involved  in  a  syphilitic  tumor 
or  a  gouty,  nodular  thickening.     Consequently  the  lesion  in  question  is 
c«»nfined  to  one  nerve  or  to  several  that  are  anatomically  related. 

Btiologry- — Slight  compression  or  contusion  may  cause  temporary  or 
persisting  disturbance  in  the  function  of  nerve-tnniks, — a  fact  made 
familiar  by  knocking  or  pressing  upon  the  uhiar  at  the  elbow  or  by 
pres^'ing  on  the  sciatic  in  sitting.     If  the  compression  or  contusion  is  of 
<uffieient  severity,  the  nerve  may  l>e  an  indefinite  time  in  recovering,  and 
longH'ontinued  pressure  or  extreme  contusion  may,  like  actual  division, 
induce  a  complete  degeneration.    Disloc^ations,  fractures,  the  formation  of 
(nUus,  violent  muscular  contractions,  strains,  cninipt'd  positions  or  con- 
tinued pressure  in  sleep,  coma,  surgical  anesthesia  and  extreme  prostration, 
pressure  from  the  continued  use  of  surgical  appliances,  crutches,  tnisses, 
ami  constricting  shoes  or  gjirments  are  among  such  causes.     A   nerve 
may  \ye  irounded  or  infected  in  slirgical  and  accidental  ways,  and  by  the 
hvpodermatic  nee<lle.  It  may  be  invaded  by  e.rfeni<ion  from  a  neighboring 
inflammation,  as  in  arthritis,  pleurisy,  meningitis,  bedsores,  abscesses, 
or  any  other  inflammator}'  focus.     Exposure  to  cold  is  esix-cially  active, 
aji  in  tlie  facial  nerve  and  others   that  are  superficial  or  contained  in 
rijrid  canals  and  passages.     New  r/rouihs,  like  cancer  and  gumma,  and 
infiltrations  in  leukocythemia,  cancer,  leprosy,  and  syphilis  may  cause 
a  neuritiij. 

There  are  also  a  number  of  predisposing  causes^  some  of  which  are 
active  in  the  etiology  of  multiple  neuritis.  Here  may  be  enumerated 
pimt,  rheumatism,  diabetes,  exposure  to  cold,  alcohol,  lead,  and  caehexije 
genenilly.  In  such  conditions  an  exciting  cause  acts  more  readily  and 
re|)air  takes  place  more  tardily. 

Morbid  Anatomy. — The  anatomical  changes  in  a  neuritis  vary 
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according  to  the  intensity  of  tlie  process  and  the  particular  elements 
in  the  nerve-trunk  that  are  most  affected.  When  the  nerve-fibers  are 
mainly  involved,  we  speak  of  a  jxireixchyinatoxis  neuHfia.  This  form  is 
rarely  secondare'  to  a  local  injury,  but  sometimes  so  arises.  It  is  the 
common  form  in  the  multiple  neuritis  of  systemic  states.  When  the 
fibrous  structure  of  the  nerve-trunk  is  most  affected,  the  neuritis  is 
called  adventUiom.  In  the  case  of  inflammatory  extension  from  adjoin- 
ing structures  the  sheath  or  surface  of  the  nerve  is  usually  first  involved, 
and  the  condition  is  then  distinguished  as  a  perineurUin, 

An  acutely  inflamed  nerve  looks  reddened  and  presents  increased 
vascularity.  There  is  sometimes  distinct  edema,  or  a  jelly-like  infiltra- 
tion of  the  sheath  and  adventitia  may  be  seen.  This  is  ordinarily  con- 
fined to  a  limited  extent  of  the  nerve,  or  mav  be  seen  at  numerous 
points.  It  is  particularly  likely  to  be  present  where  the  nerve  is  super- 
ficially placed  over  firm  structures,  as  where  a  nerve  passes  over  bony 
prominences  or  is  tightly  enveloped  in  fascial  or  bony  tissues.  From 
pressure  or  irritation  thus  arising,  changes  of  corresj)onding  degree  take 
place  in  the  nerve-fibrils.  When  the  neuritis  or  even  the  contusion  is 
sufficiently  severe  to  disrupt  the  myelin  for  a  few  hours,  we  liave  a 
descending  degeneration  below  the  lesion,  wliich  then  i)resents  the  morl)id 
appearances  described  in  nerves  after  complete  division.  In  the  case 
of  neuritis,  iiowever,  it  is  conmion  for  some  fibers  to  escajK*,  and  to  appear 
practically  normal  in  the  cross-section  of  the  degenerated  nerve. 

As  a  rule,  the  inflammatory  and  degenerative  j>roeess  is  confined  to 
the  injured  jx)ii:ion  of  the  nerve  and  the  j)arts  beyond,  but  occasionally, 
and  then  usually  in  the  case  of  infected  wounds,  the  neuritis  extends  u|>- 
ward,  and  if  it  reaches  the  ])lexus  of  origin  may  there  involve  other 
nerve-trunks  related  to  it.  This  ascending  form  is  sometimes  called 
neuritiH  vugrans.  In  cases  of  long  standing  the  adventitia  is  inorease<l 
and  a  fibrous  thickening  of  the  nerve  may  result,  which  ])ersists  even 
after  restitution  of  function  has -taken  place.  In  unrecovered  cases  the 
degenerated  nerve  may  be  reduced  to  a  mere  fibrous  filament. 

Infiltration  in  syphilis  and  cancer  is  identical  with  these  processes 
elsewhere,  and  may  cause  distinct  tumors  in  or  on  the  nerves.  In 
leukocythemia  and  leprosy  there  is  merely  an  infiltration,  which  in 
the  latter  may  contain  the  characterisric  bacilli.  Perhaps  the  same 
may  be  true  in  neuritis  arising  from  tubercular  ulcerative  lesions. 

Symptoms. — The  symptoms  of  neuritis  vary  greatly.  They  may  be 
mainly  those  of  irrifatlon  or  those  of  ffcsfrnction  of  the  conducting  func- 
tions of  the  nerve-fibrils.  Onlinarily  both  are  present.  Local  condi- 
tions at  the  point  of  original  nerve  injury,  such  as  swelling,  contusion,  or 
laceration,  may  be  added.  The  onset  is  ordinarily  abrupt,  in  the  case  of 
traumatism  instantaneous.  When  the  nerve  is  insidiouslv  invaded  the 
symptoms  develop  with  corresponding  slowness.  The  scusori/  (Ii>tfffrh' 
(fficeii  are  usually  the  most  prominent  at  first.  All  varieties  of  paresthe- 
sia are  complained  of:  Formication,  numbnc^ss,  tingling,  burning,  heavi- 
ness, deadness,  coldness,  etc.  There  is  consi<lenil>le  pain  in  severe  cases 
at  the  site  of  inflammation,  and  in  the  muscles  and  skin  to  which  the 
nerve  is  distributed.     The   nerve-trunk   and  the  supplied   nuiscles  are 
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usually  tender  on  pressure.  The  nerve  tenderness  is  jiartieularly  promi- 
nent where  the  trunk  is  rigidly  held  by  fibrous  tissues  or  |)asses  over 
bones.  The  nerve  may  sometimes  be  |>alpably  enlar^d.  Pressure 
uj)on  it  hy  niuseular  aetion  may  also  (^lieit  tenderness  and  increase  the 
pain.  The  cutaneous  arwi  of  its  distribution  presents  hyperesthesia  or 
diminished  sensitiveness,  or  both.  Often  there  is  a  feeling  of  |)ainful 
sensitiveness  when  tactile  perception  is  actually  blunteil.  After  degen- 
eration starts  in  the  nerve,  anesthesia  is  present  in  the  skin  supplied  by 
the  nerve,  though  irritation  at  the  site  of  original  lesion  may  still  lead 
to  e4.)mplaints  of  peripheral  pain,  coUvStitutiug  anedlima  dolorosa.  The 
striking  feature  of  all  these  sensory  disturbances  is  their  constancy 
and  uniformity  in  a  given  case.  Stabbing  jmins  and  momentary  })ares- 
thesia  are  wanting.  As  the  inflammation  progresses  the  conductivity  of 
the  nerve  decreases,  hyperesthesia  becomes  anesthesia,  and  paresis  |)asses 
into  |ianilysis.  The  anatomical  distribution  of  the  sensory  features  is 
ver}-  im))ortant.  Otlen  it  can  be  map|>ed  out  with  the  greatest  pre- 
cision, but  at  first  usually  the  margin  of  the  area  of  disturbed  sensation 
is  not  so  sliarply  defined  and  the  entire  limb  may  be  painful  and  sensi- 
tive. 

The  jHiraliffic  muades  are  those  which  arc  supplied  by  the  given 
ner\'e.  Op|K>sing  muscles  may  lack  force  from  the  loss  of  proper  bal- 
ance, or  their  use  may  be  inhibited  by  i>ain.  Delicate  finger-motions 
art*  rendered  clumsy  by  the  sensory  disturbance  or  the  loss  of  power, 
or  by  lH)th  combined. 

If  the  lesion  1k»  sufficiently  severe  to  set  up  d(»gcnerative  changes  in 
the  nerve,  we  find  the  trophic  iosscj^  in  the  skin  and  muscles  described 
under  Division  of  Nerves,  page  279.  These  may  be,  and  often  are,  present 
in  a  modifiinl  degree  when  motor  and  sensory  functions  are  not  com- 
pletely gone.      In  all  cases  of  long  statiding  they  are  sure  to  app<'ar. 
With  them  go  the  various  other  symptoms  already  d(\scril)ed  :  tlu»  /oas  of 
miUK'U'  reflexes^  the  electrical  changes  of  irritation,  degeneration  or  destruc- 
tion, and  the  development  of  contractures.     In  complete  divisi<»n  of 
ner\'cs  the  vutritiotml  disturbance  is  usually  a  simple  atniphy,  but  in 
neuritis  there  is  a  wider  range  of  dystrophic  conditions.     These  are 
most  niarkcHl  in  the  hands  and  feet  and  most  apparent  in  the  dermal 
stnicturcs,  though  the  muscular  wasting  is  sufficiently  apparent  and  often 
nuijit  striking.      In  some  casa**  there  is  much  obscuring  edema,  due  to  the 
lack  of  vascular  and   muscular  tone.     In  these    cases  and  in  those  in 
vrhicli  redness  and  profuse  perspiration  are  present,  the  dermal  epithelium 
awl  the  hairs  and  nails  often  take  on  an  excessive  gn>wth.     Asa  rule, 
the  nails  become  roughened,  scaly,  and  strongly  curved.     The  cushions 
at  the  tips  of  the  fingers  waste  and  the  nails  may  curve  over  toward 
the  palmar  surface,  like  claws.     Alwut  the  base  of  the  nails  the  skin  is 
often  thin,  glazed,  and  red,  and  the  entire  digit  may  be  reduced  to  a 
tapering,  stick-like  appendage,  closely  covered  with  atrophic  skin,  which 
n<)  lon^r  shows  the  natural  folds  and  wrinkles  about  tlie  articulations. 
Abrasions  do  not  heal  readily.     Her|wtic  eruptions  are  likely  to  apj>ear, 
and  deep  ulceration  may  follow  unless  unusual  care  be  exercised  to  pre- 
vent irritation  and  infe<»tion.     In  some  cases  the  nails  are  cast  oflT. 


284         DISEASES  OF  SPINAL  MENINGES  AND  SPINAL  NERVES. 

From  inaction  and  the  tendency  to  contracture  in  atrophied  muscles 
and  their  una)))K>M'd  antaj2:()nists,  the  ningo  of  joint-motion  in  chronic 
eases  is  usually  diniiuisluHl.  Trophic  disturluuices  in  the  joints  are  also 
en(»ountered,  with  the  formation  of  adhesions,  and  false  ankylosis.  In 
rare  cases  joint-eifusion  and  otlier  neurotic  mihropathies  have  been  seen. 

Should  tlie  neuritis  ascen<l  to  the  plexus  and  implicate  other  nerves, 
similar  conditions  are  induced  in  their  {KTipheral  parts. 

Diagrnosis. — The  diagnosis  of  a  neuritis  presents  usually  but  little 
trouble.  If  the  dysesthesia  he  conHntnl  to  tlie  anatomiesd  limits  of  a 
given  nerve  or  gnnip  of  nerves,  and  the  nniscular  disability  is  limited 
to  the  nuiscles  innervated  bv  the  same  nerve,  the  conclusi<m  is  obvious. 
Too  much  imjKirtance  can  not  be  given  to  the  study  of  the  cutaneous  dis- 
tribution of  the  sensory  disturbanc>e.  If  this  an^a  corresi)onds  with  that 
of  any  special  nerve  (see  Figs,  lo  and  IG),  suspicion  of  a  neuritis  or 
nerve  injury  should  be  at  once  aroused.  If  the  corresjionding  rc»flexi»s  are 
gone,  or  in  slight  and  rare  instances  are  even  exaggerated,  and  if  the 
deg(»nerative  or  irritative  electrical  resjK)nses  are  present,  the  suspicion 
is  confirnuKl.  Stmsitiveness  of  the  jiaralytic  muscles  and  of  the  su])- 
plying  nerve-trunk  are  also  important  indinitions,  and  (Mx.*asionally  the 
thickened  nerve  can  be  felt.  A  wound  or  contusion  over  the  ner\'e  is 
of  »ipitul  significance.  The  (juestion  often  arisi\s  in  traumatic  C4ises  as 
to  whether  the  nerve  has  l)een  complct<'ly  divided.  If  the  reaction  of 
degeneration  is  present  three  or  four  weeks  after  th<?  injury,  the  nerve  is 
not  totidly  dividwl.  In  the  case  of  division  no  elc(!trical  r(»siK)ns(\s  are 
obtainable  after  a  montli.  Many  cases  of  neuralgia  arc  confounded 
with  neuritis.  The  distinction  deiKMids  mainly  on  tlie  darting,  fl(H»ting, 
changing  character  of  neuralgic  pains  and  the  presence  of  the  jminful 
points  of  Valleix.  Muscular  wasting  or  electrical  chang(»s  and  altered 
reflexes  demonstrate  a  neuritis. 

Prognosis. — The  nnirse  of  a  neuritis  dcjK'uds  ujmhi  its  causi*  and 
the  amount  of  damage  done  th(»  axis-iylinders  of  the  nerve.  The  gen- 
eral tendencv  is  to  rc>stonition  of  health v  function  as  scnni  as  the  cause 
is  remov(Hl.  A  slight  neuritis  may  jmss  away  within  two 'or  tlirtn*  wei^ks, 
but  if  the  lesion  luis  result<Hl  in  degeneration  of  the  nerve,  m<mths  will 
b(^  rccjuircHl  for  the  regenerative  process.  The  faradic  mustrh*  resjwnst^s 
at!()nl  a  gcxxl  basis  for  estimating  the  probable  <1uration  of  a  case.  If 
the  muscles  contract  fairlv  to  a  mcMlerate  current  two  weeks  after  an 
acute  atta<*k,  the  disc»ase  will  probably  not  last  over  a  month  or  two.  If 
they  do  not  resjK)nd  to  a  strong  faradic^  shock,  six  to  nine  months  will 
be  re<iuir(Hl.  In  long-standing  cases  the  |KM*sistence  or  reapj)eanuice  of 
faradic  excitability  is  a  favorable  sign  for  complete  re<M>ver}'.  On  an 
average,  traumatic  (*ases  <lo  Ix^tter  than  those  arising  from  extending  in- 
flammations, especially  if  they  arc*  of  a  s(»ptic  chara(*ter.  Should  there 
appear  an  u])ward  extension  of  the  neuritis  the  outhK)k  is  less  favorable. 
The  presence  of  any  predisjK)sing  cause  also  diminishes  the  prosjx*ct  of 
early  re(M)ver}%  and  when  the  neiiritis  is  <lue  to  a  new  growth  the  pn>g- 
nosis  is  unfavorabhi  except  in  syphilitic  cas(»s. 

Treatment  is  naturallv  first  directed  to  anv  discoverable  cause,  and  the 

•  »  ^ 

pre<lis|M)sing  conditituis  must  not  be  n<'gl<»cted.     (iout,  rheumatism,  lead 
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infection,  nephritis,  diabetes,  tuberculosis,  the  use  of  alcohol,  the  presence 
of  anemia,  malaria,  or  any  cachexia  must  be  corrected  as  far  as  possible,  and 
the  general  physical  health  brought  to  its  best  level.     Wounds,  septic  in- 
flammations, and  new  growths  recjuire  surgical  intervention.   Pressure  by 
cnitoht^  chrthing,  and  surgical  appliances  must  be  discontinued.    Pain  is 
onlinarily  the  most  pressing  complaint.     It  must  be  controlled  as  far  as 
possible  by  securing  complete  rest,  in  severe  cases  by  immobilizing  the 
parts.     Muscular  action,  rude  massage,  and  vigorous  electrical  stimulation 
pnKluce  jKiin,  work  harm,  and  should  be  avoideil.     On  the  other  hand, 
gentle  j>assive  movements  and  muscle  kneadings  that  do  not  cause  dis- 
comfort, rejK»ated  daily  or  twice  daily,  are  of  distinct  service  in  main- 
taining the  nutrition  of  the  parts   that  are  temporarily  deprived  of 
their  proper  innervation.     To  this  end  the  employment  of  electricity 
shcHdd  be  instituted,  if  possible  from  the  first  day.     Ordinarily  the  gal- 
vanic current  should  be  used,  as  it  is   least  painful  and  most  active. 
Only  slight  muscular  contractions  should  bc»  produced,  and  fatiguing 
the  muscles  mast  Ik?  avoideil.     If  the  iaradic  coil  can  be  useil  without 
causing  jxiin  and  the  muscles  respond  to  it,  there  is  no  objection  to  its 
use.     The  ])ur|K>se  to  be  kept  in  view  is  to  maintain  the  resjKjnsiveness 
of  the  muscles  to  their  weakened  innervation,  or,  if  that  is  cut  oft',  to 
maintain  them  in  the  best  possible  nutritional  and  resinmsive  state  for 
the  return  of  the  slightest  influence  of  the  spinal  con!  that  is  able  to 
first  reach  them  thn>ugh  the  blocked  conduction  of  the  injure<l  nerve. 
Tlies<»  local  measures  also  serve  to  overcome,  so  far  as  may  be,  the  vaso- 
motor and  tn>phic  disturbances  in  the  skin. 

The  use  of  anodynes  calls  for  mature  judgment.  They  should  be 
postponed  to  the  latest  moment,  as  in  cases  demanding  them  a  i)rotracted 
attack  is  commonly  in  hand  and  the  danger  of  installing  a  dnig  habit  is 
Yen'  great.  Counterirritation  by  sinapism,  thermocauter}',  or  small 
blisters  over  the  ner\'e  is  useful  in  the  early  stages  if  it  can  lx»  made 
reasonably  near  the  ]>oint  of  inflammation.  It  should  never  be  made 
in  the  cutaneous  areas  supplied  by  the  aflected  nerve,  as  it  is  likely  to 
pnJuce  uncontrollable  ulceration. 

In  ehmnie  ca^efi  massage,  douching  with  hot  and  cold  water,  elec- 
tricity, and  counterirritation  are  of  great  value.  Strychnin  in  large  doses 
and  hypodermatically  sometimes  is  of  use.  The  use  of  iodids  or  of  mer- 
cur\-  is  of  questionable  utility  unk»ss  indicjited  by  constitutional  conditions, 
though  mercurial  inunctions  along  the  course  of  the  nerve  have  seemed 
to  assist  in  some  refractory  cases.  Contractures  and  distorted  joints 
should  be  treate<l  orthojxKlically.  Muscles  that  are  wasted  and  weak- 
ened may  be  of  some  service  if  not  placcnl  at  complete  mechanical  dis- 
advantage by  flexed  joints  and  overacting,  strong  antagonists.  Dropped 
fix)t,  dropped  wrist,  flexed  knee,  and  flexed  hip  should  be  obviated  by 
early  and  persistent  attention,  by  nmssage,  and,  if  need  be,  by  splints 
and  fixation  apjxiratus.  Secondary  contracture  sometimes  ap|x»ars  in 
the  muscles  of  the  extremities  after  regeneration  of  nerves  injured  by 
neuritis,  just  as  it  does  in  the  face,  but  the  balance  is  less  delicate  and 
di>1ortion  does  not  residt  so  readilv. 

Nerve-tumors. — Spinal    and    cranial    nerves    may    present    new 
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growths  of  various  sorts.  In  one  group  may  Ik?  included  those 
neoplasms  which  are  common  to  all  tissues,  such  as  fibroma,  myxoma, 
ssireoma,  tuheroU*,  syphiloma,  carcinoma,  etc.  To  another  we  should 
restrict  those  nerve-growtlis  made  up  largely  of  nerve-filwrs  or  ner\'e- 
eells,  and  these  only  may  projK'rly  be  call<Ml  neuromata.  In  addition 
there  are  mix(Kl  and  transition  forms.  In  the  first  group  the  tumors 
are  commonly  sec»ondar}'  and  usually  single.  In  neuromata  the  tumors 
are  commonly  multiple  and  the  condition  is  often  hen^litary  and  may 
be  congenital  or  may  follow  tnuunatism. 

Of  neuromata  a  lunnlHT  of  varieties  are  encountere<l  which  have 
received  descriptive  names.  Those?  made  up  of  gsuigl ion-like  cells  are 
called  (janglion  or  cellular  neuromata.  When  the  nerve-fiber  eh^ments 
are  prt*si»nt  the  term  fibrillar  neuroma  is  used,  and  this  is  further  divided 
into  the  myelinic  and  amyelinic  sorts,  dej)ending  upon  the  pr(»sence  or 
absen<;e  of  the  myelin  constituent.  The  adjwtives  terminal,  central^ 
peripheral^  nucltiple,  tclanyii'ctoid j  and  ciraoid  are  merely  (h'scriptive  of 
location  or  form. 

Certain  terminal  neuromata  which  seem  to  .Ik»  grt^atly  enlarged 
Pacinian  iMnlies  constitute  very  painful  tubercles  under  th(»  skin,  and  to 
these  the  term  neuromata  dolorona  has  b<»en  applied  by  Virehow. 

The  midtiplv  neuromata  constitute  an  im|>ortant  gniup.  In  siime 
cases  they  number  thousands,  and  vary  in  siz(t  from  small  jM»as  to 
masses  as  large  as  a  fist.  They  are  locuteil  in  three  gc»nend  Mays:  (1) 
They  may  ai)pear  along  a  single  or  along  sevenil  nerve-trunks  at  somewhat 
regular  intervals,  like  beads;  (2)  they  may  apiK'ar  only  on  a  single 
nerve  and  its  branches,  an<l  (3)  they  may  invade  nearly  ever}'  nerve 
in  the  ImkIv,  including  the  syni|mthetic.  In  subcutaneous  situati<ms 
they  appear  like  vascular,  cirsoid  dilatations,  but  j)ix»sent  a  different 
consist<Micy  and  anatomical  |>osition,  and  are  not  mmlified  by  pn^ssure 
(»n  v(»nous  or  arterial  channels.  Th<\v  are  most  frequently  acellular 
and  devoid  of  mvelin.  AVhile  thev  mav  be  sensitive  and  attendwl 
by  ne!iralgi(»  pains,  they  are  usually  unmarked  by  any  sensory  dis- 
turbance. As  above  in(licat(*d,  such  cas<'s  are  som<'times  of  a  hertnli- 
tan'  nature*. 

Traumatic  neuromata  are  nith<T  connnon  and  tlunr  fr(H|uency  after 
surgical  ojKTations  has  given  rise  to  the  term  amputation  neuroma .  A 
nerve  involve<l  in  sear-tissue  by  the  healing  pnKrss  is  likely  to  develop 
such  a  neun)nia.  In  amputated  limbs  the  nerve-stumps  become  dubbwl, 
and  upon  examination  there  is  found  an  increase  in  the  n<TV<'-filH'rs  and 
axis-cylinders,  which  have  a  tendency  to  turn  up  and  twist  about  in  the 
snuill  tumor,  the  size  of  which  is  relative  to  that  of  tlu*  tierve  on  which 
it  develops.  It  appears  to  be  but  the  thwarted  natural  eff()rt  of  the 
central  portion  of  a  divided  nerve  to  extend  downward.  Such  trau- 
matic neuromata  are  often  exquisitely  sensitive  and  may  prevent  the 
use  of  artificial  limbs,  besides  causing  nuich  neuralgic  suffering. 

Neuromata  in  the  limitiKl  sense  of  the  t<'rm  are  Wnign  growths,  but 
oc(»asi()nally  after  irritation  or  ])artial  surgical  removal  wircomatous  C(m- 
<litions  ap|H»ar.  From  their  numlMT,  and  nirely  from  their  |M)sition,  as 
within  the  vertebral  canal  or  cranium,  or  on  the  pneumogastric  nerve, 
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they  may  prove  fatal.  True  neuromata  are  often  associated  with  skin 
tumors  and  cutaneous  brownish  circumscribed  pigmentations.  Preble 
and  Hektoen  ^  from  the  clinical  side  divide  cases  of  multiple  neuromata 
into  four  groups  which  may  be  variously  combined  in  a  given  individual : 
(1)  tumors  of  the  skin,  (2)  tumors  of  the  nerves,  (3)  pigmentation  of  the 
^kin,  (4)  functional  disturbances. 

Etiology. — In  traumatic  neummata,  and  especially  the  amputation 
variety,  the  causation  is  readily  understood.  So  is  the  action  of  irritation 
resulting  in  a  fibnnis  proliferation  which  may  strangle  the  nerve-fibrils, 
thrust  them  asiuider,  or  locate  a  fibroi<l  thickening  on  or  within  the  nerve- 
sheath.  The  hereditary'  features  of  multiple  neuromata  do  not  explain  the 
initial  liability  to  this  alfec^tion.  They  also  apjx^ar  in  myxedematous,  crcti- 
m»id,and  phthisical  conditions,  and,  strangely,  are  almost  confined  to  males. 
Sjnnptoms. — Neuromata  manifest  themselves  by  loc»al  signs  and 
hy  motor  and  sensor}'  symptoms  iii  the  distribution  field  of  the  invaded 
nerves.  AVlien  situated  on  the  nerve-tnink  thev  niav  ])resent  nnich  the 
>ame  filatures  as  a  chronic  neuritis  or  local  nerve-injur\'.  Hyj)eresthesia, 
jwresthesia,  and  motor  and  trophic  loss  are  likely  to  apjwar  witli  the  elec- 
trical formula  of  degeneration.  If  the  necroma  is  o|)en  to  palpation,  it 
presents  usually  a  rounded,  dense,  nodular,  more  or  less  sensitive  swell- 
ing. Owing  to  its  attachment  to  the  nerve  it  has  considerable  lateral 
movement,  but  resistance  is  encountered  in  the  opposite  direction. 
Pressure  sometimes  ])rovokes  neuralgic  pains  or  tingling  in  the  sensory 
distribution  of  the  nerve.  Multiple  neuromata,  however,  may  be 
quite  insensitive  an<l  present  no  sensory,  motor,  or  trophic  disturb- 
ances. Thev  are  onlv  to  be  detectiKl  bv  the  often  visible  chains  of 
mnlular  enlargements  along  the  course  of  the  nerves.  Traumatic  neu- 
n>mata  usually  can  be  readily  jKilpattnl  in  the  rc^gion  of  sears  and  give 
a  feeling  of  shot-like  bodies  which  are  usually  very  sensitive.  The 
rare,  painful  tubercles  constituting  the  neuromata  dolorosa  variety  are 
readily  ixil]xiteil  and  give  rise  to  jwiin  and  tingling  in  the  definite  nerve- 
area  allied  to  their  anatomiuil  location.  In  some  instaiun^s  neuromata 
have  caused  muscular  spasm  in  their  neigh borhood,*or  even  at  some 
tlistance,  and  epileptiform  convulsions  have  been  cured  by  their  re- 
moval. 

Diagnosis. — Neuromata  are  readily  diagnosed  when  a  palpable, 
sea-^itive  enlargement  is  found  on  a  nerve-trunk  with  sensory  and  motor 
disturbance  below.  In  cases  of  multiple  neuromata  the  diagnosis  is 
apfKirent.  When  single  and  deeply  situated,  their  presence  may  only 
Ik?  inferred  by  the  slowness  of  the  onset  of  symptoms  and  the  very 
chronic  course  of  the  disease.  At  the  same  time  neuritis  and  pressure 
upon  the  nerve  from  adjoining  new  growths  must,  if  jK)ssible,  be 
excluded.  In  this  case,  also,  it  will  be  impossible  to  decide  whether 
the  growth  in  the  nerve  l)elongs  to  the  first  group  or  is  a  tnie  neuroma. 
Multiple  neuromata,  traumatic  neuromata,  neuromata  dolorosa,  and  neu- 
romata occurring  in  myxtnlematous  individuals  are  usually  of  the  tnie 
and.  hence,  lx»nign  variety. 

Prognosis. — Single  neuromata  are  more  likely  to  damage  the  nerve 

^  "Amer.  Jour.  Meil.  Scieuces,"  Jau.,  1901. 
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than  the  multiple  variety.  If  the  tumor  is  of  some  size  and  functional 
disturbance  is  absent,  none  is  likely  to  develop,  but  if  such  symptoms 
occur,  they  are  likely  to  increase.  True  neuromata  are  of  slow  develop- 
ment and  present  a  long  course.  Malignant  or  sjiecific  growths  in  nerves 
present  the  same  outlook  as  elsewhere. 

Treatment. — The  treatment  of  neuromata  is  practically  surgical. 
They  must  be  excised  with  as  little  damage  to  the  nerve-trunk  as  |)ossi- 
ble.  In  the  multiple  forms  surgical  interference  is  hardly  practicable 
except  for  isolated  masses,  or  to  relieve  special  nerves.  If  the  tumor  is 
confined  to  the  nerve-sheath,  it  may  lye  removed  without  mucli  injury  to  the 
nerve-trunk,  but  if  this  is  involved,  the  neuroma  must  be  exsected  aud  the 
ends  of  the  nerve  sutured.  This  is  now  accomplished  even  wlien  several 
inches  of  the  nerve  are  removed,  by  interposing  pieces  of  nerves  removed 
from  animals,  or  by  catgut  bundles,  lx)ne  tubes,  etc.  There  is,  however,  a 
decided  liability  to  recurrence  of  neuromata  after  surgical  interference,  due 
to  the  preexisting  tendency  and  the  irritant  conditions  set  up  by  oi)eration 
and  healing.  Nerve-stretcliing  is  claimed  to  be  more  efficient  in  relieviug 
the  reflex  spasms  than  exsection.  The  use  of  anodynes  for  the  relief  of 
the  neuralgic  pains  that  sometimes  make  life  burdensome  should  never  be 
resorted  to  if  the  neuroma  can  he  surgically  dealt  with.  Pressure  on  the 
nerve  above  the  tumor  sometimes  gives  temporary  relief  from  jmin. 
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CHAPTER  III. 

LESIONS  OF  SPECIAL  SPINAL  NERVES. 

Any  spiiial  nerve  may  l)e  singly  injured  by  trauma  or  disease,  or 
several  neighboring  nerves  may  be  involved  at  the  same  time  by  local 
conditions.     Such  lesions   give  rise  mainly  to   disturbance  of  sensa- 
tion,  motion,    and    trophic   control,    showing   themselves    in    varying 
dejrree  in  tlie  cutaneous  and  muscular  distribution  of  the  injured  nerves. 
The  changed  electrical  conditions  and  the  modified  muscle  reflexes  that 
are  hIjH)  present  equally  depend  ujK)n  the  extent  and  nature  of  the  lesion. 
TlieK*  common   lesions  are  <livision,  neuritis,  degeneration,  and    new 
gniwths,  which  have  l>een  (M)nsidered  in  general  terms  in  the  preceding 
chapter.     Irritant  Unions  produce  morbidly  exaggerated  functions,  sucli 
as  s|iasms,  liy{K*resthesias,  jKiin,  and  rar(»ly  hy|>ertroj)hy,  while  destructive 
lesions  are  marked   by   conditions  of  deficit,  anesthesia,  pindysis  or 
paresis,  dystrophy,  and  atrophy.     These  are  often  blende<l  in  the  same 
case,  as  by  the  partial  division  of  a  nerve,  or  by  a  neuritis  aflecting  mainly 
the  motor  or  sensory  |K)rtions  of  the  nerve.     For  the  sjike  of  brevity, 
ami  to  avoid  re|H»tition,  these  various  nerve-lesions  will  be  described 
systematically  :  (1)  As  to  commonly  acting  causes  ;  (2)  as  to  the  resulting 
mnMr  disability  and  deformity,  and  (3)  as  to  the  sensor}'  disturbance. 
A  lesion  of  a  disibling  degn*e  will  be  luulerstoiKl  to  Ik*  in  oj>eration 
unless  othenvise    indicate<l.     I^esser   injuries  will,  of  course,   present 
relatively  diminished  symptonLs.     In  some  otherwise  intractable  neural- 
pi\<  the  j)osterior  spinal  roots  have  l)een  dividtnl  surgi(»ally  within  the 
spinal  column,   the   resulting   anesthesia   being   insignificant   unless   at 
least  tlm'c  consecutive  roots  are  cut. 

THE  CERVICAL  AND  BRACHIAL  PLEXUSES. 

The  phrenic  nerve,  arising  from  the  tliir<l,  fourth,  and  fifth  cervicjd 
utTve^,  is  imj^Jiired  :  (1)  By  disease  of  the  cervieal  vertebra?  or  of  the 
meiiinires  or  of  the  c^ml,  aftcH'ti ug  its  spinal  nuclei  or  roots.  The  c(»n- 
dition  is  then  usually  bilateral,  and  other  muscles  than  the  diaphnigm 
ci>mnionly  suffer.  (2)  In  the  neck  penetrating  wounds  may  reach  this 
nene,  or  nr\v  growths  injure  it.  (3)  In  the  thorax  tumors  may  com- 
press it  and  inflannnations  extend  to  it. 

The  resulting  motor  loss  consists  of  inactivity  of  the  diaphragm  on 
the  atfected  side,  which  fails  to  descend  on  inspiration,  and  the  eorre- 
spMiding  portion  of  the  alnJominal  wall  (lo<\s  not  advance  e<jually  with 
that  of  the  sound  side.  This  is  especially  noticeable  on  deep  inspirator)' 
efforts.  When  both  phrenics  arc  involveil,  the  breathing  is  of  a  costal 
jr4irt,  and  any  exertion  quickly  (siuses  respiratory  distress.  Difficulty  in 
expectoration,  sneezing,  defecation,  and  other  alxlominal  expulsive  eflbrts 
is  also  present. 
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Tlio  M-nmiry  iHntiirlianix  is  nliwiiri'  uiul  iiftcD  overlooked  or  i 
stniol  an  iiit(.'r«)stiil  iieiimlgiii,  muscular  rlieumutism,  etc. 

The  posterior  thoracic  in  iti^  long  course  from  thefiftli,  sixth,  and  sev- 
enth Of  rviral  iicrvos  to  its  distribution  in  tlie  scrnitiis  magintH  is  often  eub- 
jf-cted  to  mc<-lmniciil  pressure  from  lieiivv  obje<-.tf4  curried  on  the  iJioulder 
aru]  by  miiwnilar  oompresttion  in  severe  exertion  or  continued  tabor,  par- 
tii'ularlv  in  overlu-.ul  work.  Mowing  and  tailoring  also  furnish  cuses. 
Fenotrutiug  woiiiuls  ixvasionally  involve  it,  and  fullu  or  blowtt  on  the 
bark  may  injure  it.  It  also  suHers  in  urtsociution  with  other  ncr\'ed  as 
a  ]Kirt  of  s}iiiial  atrophies.  From  the  usual  tramiuttie  character  of  the 
diiMHise,  nii-ii  in  active  middle  life  are  most  commonly  affected,  and  on 
the  right  side,  iis  a  rule. 

It  oeoasiims  irrakiienn  in  all  the  movements  of  the  upper  extremity 
that  dejiend  ufHin  the  tixatioii  of  the  scapula  and  ini|iairs  thoracic  in- 


spir.itory  ex|>iinsiiMi  on  the  simie  side,  IhiI  eaiisoa  no  uhsohitc  motor  Iosji. 
The  iKiRilysis  of  the  scmitus  caiiises  a  jMciiliar  and  (■luinieteristic  dt- 
loniiily.  Attempts  to  put  the  arm  forwanl  cause  the  posterior  Ixinler 
of  the  si-apnia  to  wi<K'ly  wing  out  from  the  clu-st,  so  that  a  deep  renc«4 
is  tormed  iH'hind  the  shouider-hlaiJe.  Tiie  up|N'r  [xirtion  of  the  Ixme 
moves  outwani  and  the  liiwer  angle  t<nvanl  the  spine. 

As  the  nerve  Is  alnii)st  |iun'ly  motor,  the  only  ft-nnoi'y  tHiiturf>anre 
is  ni'unilgii-  {Ktin  !ii  the  iieek  and  sboohler  in  ncuritie  isises.  The  prog- 
ii'isIk  in  iiijiiry  to  the  |H>steriiir  thoracic  is  4iim[turatively  less  favomble 
than  ill  other  spinal  lu-rves.  A  scrratus  |>anilysis  is  always  f>f  long  dura- 
lion  and  oflen  |>erinaii<'nt,  even  when  then.-  is  even-  reason  to  believe 
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that  the  ntn<]itii)n  hns  arisen  from  n  simple  pressure  ncuritir*.  In  eawes 
not  open  to  »er%'e  siitim-  Tiihbv '  1ms  sug^sted  ami  "iicceBsfiiilj'  prae- 
tbii-d  the  in^iiioiis  npertitioii  nf  substituting  a  |M>rti<)n  of  the  pectnralis 
najor  muscle,  which  is  dis^ecteil  from  its  humeral  implantation,  split 
op.  .iihI  inserted  into  the  dictation  of  the  serratns. 

The  SDprascapular  nerve  arises  from  tlie  fiflli  and  sixth  cen'i- 
cal  nerveti.  It  may  sufier  alone  in  shoulder  dislocations.  The  supra- 
aoA  iarntspinati  are  paralyxed  and  the  scapula  becomes  subcutaneous 
hr  their  atrophy.  The  arm  can  not  rotate  outward  at  the  shoulder,  and 
there  is  a  general  lack  nf  balance  with  weakness  in  the  movenientn  of 
Ae  menilter.  Carrying  the  hand  from  within  outward,  as  iu  writing,  is 
rendered  especially  uncertain  ami  difReult.  An^iheMa  over  the  outer 
portion  of  the  ecapula  and  the  posterior  portion  of  the  deltoid  is  often 
}Mcsent.  Usually  the  suprascapular  nerve  and  the  circumflex  are  con- 
jointly injured. 

The  drcuinflex  oenre,  arising  from  the  fifth,  sixth,  and  seventh 
<vr^'i(-al  ner\'es,  deM^ends  in  the  posterior  cord  of  the  brachial  plexus, 
whieh  it  leaves  to  pass  outward  under  the  subscapular  muscle,  winds 
WHiiid  the  humenis,  and  is  distributed  to  the  teres  minor  and  the  del- 
tud.  It  also  supplies  the  shoulder-joint.  It  furnishes  sensation  to  the 
ekiD  in  a  elievron-sbaped  area  over  the  lower  two-thirds  of  the  deltoid. 
From  its  exjiosed  position  on  the  lieck  of  the  humenis  and  in  the  axilla 
it  is  oflen  injuretl  by  shoulder  dislocations,  by  arthritis,  by  crutch  prcs- 
supe,  and  by  falls  or  blows  on  the  shoidder.  Injury  of  the  circumflex 
nuses  lomi  of  artion  on  the  part  of  the  d<^ltoid,  and  all  attempts  fail  at 
lateral  extension  of  the  arm  from  the  iHnly.  Tiic  loss  of  the  teres 
ninor  action  is  insigniReant. 

Owing  to  the  <leltoid  atrophy 
the  m-roinion  is  iinc«>vered  and  the 
iJHHilder  rendered  pointed  and 
an^ilar.  The  head  of  the  huni- 
eni*  can  n-adily  be  felt  from  the 
lateRil  aspect.  In  some  instances 
it  dn>|is  fn>m  it.s  socket, leaving  a 
iks-p  furrow  under  the  acromion. 
The  nutrition  of  the  joint  also 
SHfiers  and  arthritis  is  likely  to 
deveh>p,  limiting  the  nmge  of 
joint  motion.  When  the  arm  is 
pii^ively  move<I,  the  scapula  does 
Dot  fidlow  it  unless  Joint  disease 
is  also  present.  An  initial  arth- 
ritis, by  involving  the  articular  ^^  ,^^1?  Jh^T 
branches,  may  spread  to  the  cir-  "«"«■ 
nimHex  and  disable  the  deltoid. 

.Uu^hexrii  in  the  distribution  field  of  the  circiiniHox  over  the 
two-ihirds  of  the  deltoid  is  usually  present. 

'  ■■  Br.  Mwl.  .lour.,"  <tet.  il,  I9(M. 


LESIOXS  OF  SPECIAL  SPINAL  NERt'ES.  293 

iter\-«r  is   aflW-ted  in  the  muscultwplral  gnwvp,  the  usiial  location,  the 

braiK-heri  to   the  triceps  escape  ami  elbow  exten:4i<)ii  is  preserv'ed.     In 

lesions  at  or  Iwlow  the  lower  third  of  the  Ininienis  the  branch  to  the 

mpinator  loiigns  escapes,  as  it  does  in  systemic  afTectioiis.    The  wrist  can 

not  \f  extended  and  wrist  dnip  is  prmluced.     The  fingeis  are  semiflexe«l 

and  (-an  oidv  Im-  extended  by  the  action  of  the  interossei — wliich  are  snp- 

plied  liy  the  ulnar — after  the  first  plialangcs  are  |)assively  extended  on  the 

DHtiK-uriKils.     The  thumb  lacks  extension  movements,  an<]  tlwse  of  (lie 

fii^re  pnigressively  diminish  from  the  index  to  the  little  finger.     Fn"- 

ifoently  on  the  back  of  the  carpus 

there  develo])s  a  synovial  tumor 

due  to  tbc  overcarpnl  flexion,  the 

inai1rt|nate  supjmrl  of  the  extensor 

tendons,  and  perha]is,  in  |>art,  to 

the  iniplication  of  tlie  artieidar 

Itranclies  of  tlie  nerve.    This  eon- 

!4itutes  a  dense,  painless  elevation 

that  exapjprates   the   wrist-«lrop 

ileformity.     l'nl)alance«l   by  the 

extensor  ]iaralysis  the  flexors  are 

weakenetl  so  that  the  band-grasp 

is  redun-d  in  strength  more  than 

half.       The     muscular    wasting 

«^ows    most   on  the  dorsal  sur- 

£tee  of  the  forearm.     In  tho)<e 

caM-s  that  involve  the  long  sup-    pig.  10S.-1 

inator   a    verj'  striking   loss  of  .-^....K.^..«..p..  ......>... 

mntour  is    presented.     Tlie   tri- 

i-e[*^  may  also  show  diminishe<l  pro[K>rtions. 

■Sifwrv  f'fVuc/xiHir,  in  eoni|)arisun  with  the  extent  of  tlie  jKiralysis, 
is  ver\-  slight.  Reference  to  the  diagrams  of  cutatnotis  st^'ii.-^tion  (Figs, 
l")  ami  I li)  will  give  an  idea  of  the  average  s]iace  supplicil  by  the  radial 
braDcliof  the  inu!icuh>s)>iral,  but  it  varies  widely  in  ditten'nt  individuals. 
The  chise  relation  with  the  median  and  ulnar  also  obscures  the  outlincB 
of  the  field  of  disturl>e<)  sensation.  One  of  the  usual  distributions  of 
dicse  nerves  is  indicated  in  figure  106.  Often  <mly  prickling  or  slight 
nimibrH-ss  is  fell  in  the  tips  of  the  thumb  and  iiiclex  finger;  in  other 
ca:«s  the  anesthesia  is  complete  and  sharply  limited.  In  nenritic  cases 
tliere  is  often  complaint  of  constant  pain  in  the  wrist  anil  ear[)al  joints, 
which  may  lie  slightly  swollen. 

It  is  particularly  in  the  treatment  of  dropi>ed  wrist  tliat  the  great 
value  of  maintaining  a  proper  position  of  the  articulations  may  be  eiu- 
plia.-'izttl.  The  tendency  t<i  carry  the  ami  in  a  flexed  attitude  and  the 
uimppos«'d  action  of  the  flexors  and  pronators  of  the  wrist  give  tbc 
car|Kil  artieiilations  a  vicious  position  that  is  often  diflieiilt  to  overcome, 
ami  ujjon  eonvalescence  meehanically  defi-ats  the  n'tiirning  strength  <if 
the  extensors.  I'lie  use  of  a  larefully  pulded  and  loosely  applied  ante- 
rior splint  to  maintain  the  wrist  and  fingers  in  line  with  the  forearm 
hastens  rc<'overj'  in  recent  and  in  protni<rted  cases. 
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The  mosculospiral  nerve  i^^  the  most  fmjtiently  iiijurud  ncrvo  ill  tho 
ami,  i>erliap5  in  tlie  body.  Amiiig  from  the  [xtsterior  brachiiil  cord,  and 
arising  originally  from  the  fifth,  sixth,  sevontli,  ami  eighth  cer\i«il  nerves 
or  in  iiome  cases  from  the  sixth,  seventh,  and  eighth  rervieal  and  the  fii^t 
dorsal,  it  winds  around  the  humerus  in  the  mnscuhispiral  groove  under 
the  trieeps,  where  it  is  subject  to  muscular  compreiwion  and  external 
violence  or  jiretwure.  It  sujiplies  all  the  extensors  of  the  elbow,  wrist, 
and  fingers,  Imth  the  supinators,  and  through  its  radial  branch  the  skin 
on  the  don<al  surfiu-e  of  the  thumb  and  two  radial  fingers,  aiKl  tlie  i>os- 
terior  railial  border  of  the  hand.  It  alno  furnishes  artieidar  filaments  U> 
the  wrist  and  caqiai  joints.  By  cutaneous  branches  given  off  above  those 
to  the  tricejjs  it  su}iplies  tlie  skin  in  an  area  extending  fmni  the  wrist  in 
a  narrow  but  widening  strip  up  the  dorsum  of  the  tbrearni,  and  over  the 
outer  iis]K-ct  of  the  arm  as  high  as  the  insertion  of  the  deltoid.  These 
hranehes,  however,  are  seldom  involved  in  a  niuseiihispiral  palsy.  Tliis 
nerve  is  injured  in  a  variety  of  ways,  and  isesixvially  involved  insystcmie 
states,  siieh  as  lead  poisoning.  In  these  latter  conditions  it  is  interesting 
to  note  that  the  supinator  longtis,  which  is  an  active  flexor  of  the  ellx)W, 
does  not  j>artieipate.  From  its  expised  position  in  the  axilla,  crutch 
pressure  and  dislocation  of  the  humenis  frequently  affect  it ;  lower 
down  on  the  sliafl  of  the  humerus  it  is  injured  by  fiactnres,  ni])ped  by 
callus,  and  siilijcct  to  contusions  from  blows.  Here  it  is  frequently 
eompresse*!  injuriously  by  constricting  cords  alnnit  the  ami,  sonietinies 
by  violent  action  of  the  triceps,  often  by  jiressure  <ltiring  sleep  with  the 
arm  under  tlie  body  or  resting  on  some  hard  object,  as  a  chair-back,  door- 
step, or  Iteneh.     Such  itleep  jKiliy  is  sometimes  presi'iitei.1  aflter  the  pro- 


hmged  stii|ii>r  of  dninkcnness,  surgical  iuicsthcsiii,  iir  nan-oli^iii,  Dirwt 
blows  111  ibc  iinii  may  also  piiKJuec  musvulo^piriil  [wd^y,  and  cold  is  often 
accrcdiicd  as  a  cause. 

The  <i><iliir  si/iiifiliimx  of  tlisease  of  the  inuwulnspir.il  nerve  an-  rxteii- 
sive,  intercstinfr,  aii<l  cliaraclerislic.  The  cllHtw  and  wrisl  eaii  not  !»' 
extended,  and  lli<-  long  exteii>oi-s  of  all  tlie  digits  :ui<l  the  sii|.inat"is 
of  the  haiKl   are   inaecive  after  :i    lesion   near   llie  armpit.      Wlieu  the 
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unusually  exh'tifiivc  distribution  of  the  ulnar  and  radial  iierve-^.  It  ia 
most  pronounccfl  on  the  volar  surface  of  the  index,  but  may  extend  over 
the  areu  sHowd  in  figure  107. 

The  ulnar  nerve  originates  from  the  lowest  cervical  and  the  first 
dorsal  iier\-e8,  and  supplies  in  the  forcann  tlie  ulnar  flexor  of  the  wrist, 
the  two  inner  divisions  of  the  deep  flexor  of  the  fingers,  and  all  the  small 
mwiele^  of  the  hand  except  those  innervated  by  the  median — namely, 
the  dorsal  and  palmar  interossei,  the  musclesofthehypotheiiar  eminence, 
and  the  third  and  fourth  lumbricales.  It  also  supplies  the  adductor  and 
one-half  of  the  short  flexor  of  the  thumb.  Its  cutaneous  branches  sup- 
ply the  ulnar  border  of  the  hand,  front  and  back,  iueluding  uU  of  the 
little  finger,  most  of  the  ring  finger,  and  a  vanning  |H>rtion  of  the  middle 
fioger,  largest  on  its  dor^iiim. 

The  ulnar  is  (1)  rarely  injured  above  the  ellww,  excepting  as  a 
part  of  a  more  general  injur}'  to  the  brachial  plexus.     (2)  At  the  elbow 


its  exposed  position  behind  the  inner  condyle  and  its  superficial  course 
through  the  forearm  and  at  the  wrist  lay  it  liable  to  pressure  neuritis 
and  injury  from  wounds  of  all  sorts.  Kven  long-(«ntinucd  extreme 
flexion  of  die  elbow-joint,  as  in  sleep,  in  one  predisposed,  may  riuftice  to 
induce  a  neuritis  at  this  point.  Occujwtioiis  which  nets;s.sitjitc  contiiiu- 
oQs  leaning  on  the  ellww  are  also  said  to  be  active  cjmscs,  but  aiv  ecr- 
laialy  infrequent  in  this  country.  (3)  Cuts  at  the  wrist  with  various  tools 
or  from  broken  glass  frequently  divide  it. 

Motor  Symptnmx. — Ulnar  paralysis  constitutes  a  serious  disabilitv'of 
tbe  haad.  Flexion  at  the  metAcaqmphalangeal  joints  and  extension  of 
the  second  and  third  phalanges,  which  are  de|»endent  on  the  interossei  and 
lumbricales,  are  lost.  The  wrist  can  not  be  actively  Hexed  to  the  ulnar 
side,  and  the  thimib  is  rotated  towanl  the  jKilm  by  tbe  abductor  and 
oj^NHiens  and  can  not  be  addueted.     The  fingers  lose  all  lateral  motion. 
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The  dtshirtion  and  deformity  that  result  arc  pronounced  and  charac- 
teristic. There  Is  overextension  at  the  metacarpophalangeal  joints, 
which  niiikes  tlie  hea«l  of  the  metacarpal  bones  prominent  in  the  hollowed 
palm.  The  uiiopix>8ed  flexors  "  claw  "  the  wi-oiul  and  third  joints,  and 
with  the  strongly-acting  common  extensor  increase  the  deformity.  This 
is  least  marktMl  in  the  index  and  middle  fingers,  which  do  not  lose  their 
lumbrical  mnt^cles.  All  the  interosseous  spaces  nre  emptied,  and  the 
fifth  metacarpal  is  left  entirely  suhcutanoons.  In  place  of  the  hy)K>the- 
nar  prominence  there  is  a  dee|>  hollow.  The  unaffected  muscles  of  the 
ball  of  the  thumb  stand  out  prominently  in  contrast  with  the  skelcton- 
like-hand.  The  los»  of  sensation  is  confined  to  the  indicated  area  of 
cutaneous  distribution,  but  is  only  complete  in  the  little  finger.  Figure 
108  shows  its  distribiitioti  and  d^ree. 


COMBINED  PALSIES  OF  THE  NERVES  OF  THE  ARM. 
It  is  wimnmn  for  f*vcr.d  nirvcs  of  the  n|>|>cr  f.Ntrciiiiiy  l<i  !»■  iiijnivd 
at  the  janie  tiiuf,  cnnsing  eonibini'd  pal>ies  prcsi^ntiii^  syni|HiiMi^i)f  cur- 
rcsponding  extent.  The  cin-iiiiilicx,  siipnisi-ajiular,  antl  ninsculiientii- 
ncous  may  be  aft'ccteil  sinndtancously  by  diM'iw  of  the  liflli  inid  sjmIi 
cervical  nerves,  from  winch  they  arise.  This  is  l1^n!llly  ciin^cd  by 
forcibly  drsigging  tin-  arm  downwanl  or  a|>wanl,  liiccr.iliiijr  tlic  atilenoi- 
nervc-nHiIs'  and  may  iM'riir  iit  birth.  In  thi.^^  Icsimi  seiisoiy  disriirb- 
anw  is  u>imllv  al)wn'l.  A  new  n^n.wlli  or  injury  al  a  iMiint  l«-(weeii 
the  swdcni  niiiWles  (i]i|Misite  llie  sixth  cervical  vcrtclica  may  -.iWvrr  liolli 
s|»inal  nerves.  At  this  jx.int  Erb  ll.nnd  thcv  ccnild  l>e  Hiiiullaiiei.n,-]v 
stimidaK'd  bv  eJeclricitv.  The  ninsch's  inv..lv<Ki  ;n-c  lliu  .l<.U..i.l.  >|.innti. 
bice)>s.  and  'br.ichialis  anticiis,  and  the  sensory  .llMLirbai.c..  <'orr.>|H.iul- 
to  the  cntaneons  diMribiitioii  of  the  tiirei'  ncr\-es  in  question.  KrnMCily- 
'  lliict.  HnvHl.  vt  (luilliiii.  ■■  H.-V.  Xfim.l<v,,-  J)«'.  15.  liHNl. 
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wpiuls  ^me  such  ttirtli  accident  instances  greatly  benefited  by  sui^eal 
operation.     A  cicatricial  ct)nditioD  was  found  iit  Erb's  piint  above  the 


Fit  IW-— Rvlirulir  pair.;  ■flwl 

I'lavicle  and  onL^iilc  the  ^teriionia»ti>i<l  muscle ;  the  nerves  were  nsaected 

a»i)  aitured  with  eonijardtively  early  restonitiou  of  motor  fuuctiun. 

Tubby  •  has  remedied  the  defective  biceps  by  titili^tinp;  the  outer  portion 

of  the  tricep'*,  which  is  frwd  fmm  its  iniplantutlon 

Into   the  i.i,-.'iiitiun  and  ni!ittr<-s>i-d  inti.  tlii>  l.Iciiiilal 


Ii))uries  to  the  hnichial  plexus  usually  involve  more  than  one  nerve 
ill  tlif  arm.     N'erve  injury  arising  from  dis'lociitions  of  the  luimenis 
anil  from  t-train:;  on  the  arm  usually  implicate  several  nervi>.    Thus  the 
'Ibkl..  <)d.  17.  liNi:!. 
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median,  ulnar,  and  miiKcuIuspiral  may  be  injured  together,  or  a  single 
nerve  may  suffer.  In  figure  110  is  shown  a  case  suffering  from  a 
wrench  of  the  arm  received  in  alighting  from  a  moving  street-car. 
The  ulnar,  internal  cutaneous,  nerve  of  Wrisberg,  and  intercostn- 
humeral  were  simultaneously  injured.  The  anesthetic  area  could  lie 
distinctly  marked  out.  A  similar  combination  of  nerve-lesions  occurs 
in  birth-palsies  from  pulling  on  the  armor  using  a  hook  over  the  neck  or 
in  the  axilla.  Figure  111  shows  the  deformity  in  such  acu^se:  inabreeeh 
presentation  attempts  were  made  to  draw  the  ann  down  from  the  side  of 
the  head  and  rt^ulted  in  injury  to  the  median,  ulnar,  and  oius(!ulospiral. 

Fractures  of  the  humeru.s  may  involve  the  ulnar  with  the  musculo- 
spirnl.  Fractures  in  the  forearm  may  injure  the  radial  and  ulnar  nerves, 
which,  also,  may  he  simultaneously  implicated  in  wounds  at  the  wrist. 

In  an  ascending  neuritis  other  a.ssocinted  ncr\'cs  are  likely  to  be 
affected  if  the  inflammation  reaches  the  plexus  (neuritis  migrans).  Tiiis 
most  frequently  results  from  infected  wounds.  A  neuritis  traveling  u]» 
the  median  will  first  invade  the  ulnar  and  musculocutaneous,  and  then 


the  other  nerves  arising  from  the  brachial  jilcxiis. 
the  symptoms  arise  is  the  key  to  diagnosis. 
Disease  of  the  cervical  vertebne,  us  i'ott's  dis 


■I  rnl.'T  rron 


The  ortier  in  which 

e ;  of  the  meninges,  as 
cervical  pachymen- 
ingitis ;  or  disease  ■ 
of  the  cord,  as 
syringomyelia,  may 
involve  the  brachial 
nerves  in  varying 
groui>s. 

Neuritis  of  the 
brachial  plexus  is 
a  rather  common 
condition  that  is 
usLiiilly  mistaken  for 
a  neuralgia,  angina 
)»ectoris,  or  a  rheu- 
matic trouble  in 
the  shoulder  and 
arm.  According  to 
Gowers,  who  first 
analogous  to  sciatic 


carefully  described  it,  brachial  plexus  neuri 
neuritis  in  the  lower  extremity. 

Causes. — This  disease  of  the  brachial  plexus  is  encountered  niainlv 
after  middle  life,  and  esiK'cially  in  rheumatic  and  gouty  subjects.  In 
the  majority  of  (a.-^'s  there  is  a  history  of  attacks  of  hunlwigo  or  sciatica 
and  a  stningly  marked  litheniic  heredity.  Women  suiter  nuire  fre.pu-ntlv 
than  men. 

Symptoms. — Piiin  is  the  first  and  constant  complaint.  It  is  often 
of  rather  sudden  onset  and  is  likely  to  come  in  iiiii-oxvsms,  especially  at 
night,  becoming  more  continuous,  but  still  with  exaeert>utions.  3fn'liMi 
that  stretches  tlu'  plexus,  such  as  elevatini.'  the  arm,  is  sure  t<.  provoke  it. 
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ami  uiiy  coiisideruble  use  of  the  member  is  inliibited  by  tlie  pain  to  wliicU 
it  trivvs  rise.  The  pahi  may  b(?gin  first  io  the  region  of  the  plexus,  in  the 
olavicnlar  hollows,  or  under  the  seajiula,  but  soon  Involves  the  entire  arm, 
ni»?^  up  into  the  neck,  and  frequently  affects  the  side  of  the  chest 

Upon  manipulation  one  or  all  of  the  nerves  in  tlie  arm  will  be  found 
(fwlfr  to  the  touch,  and  this  teitdernem  can  be  traced  through  the  axilla, 
nmler  the  clavicle,  and  into  the  scaleni  muscles  at  the  side  of  tlie  neck. 
There  is  otlen  tenderness  over  the  scapula  in  the  distribution  of  the 
suprascapular  nerve.  The  skin  over  the  ariu  is  usually  liyjHTsensitive, 
and  the  constant  dra^ng  ache  in  the  shoulder  und  arm  is  almost  uneii- 
dnrahle.  The  patient  is  constantly  trjing  to  find  an  easier  iK>sition  for 
the  extH'mity,  but  without  success.  The  tender  miucieii  become  flabby  and 
wnsto),  and  sometimes  sliow  slight 
iltfrenerative  rcactJoii  to  electricity 
in  certain  groups.  iJfrmo/,  epithelial, 
aii<l  vasomotor  disturbances  are  not 
int'niiuent.  The  reflexes  are  dim- 
iiiislie<l,  nirely  exaggerated. 

DiainoBis. — The  diagnosis  rests 
nn  the  continuous  character  of  the 
jKiiii,the  tenderness  of  ner\-e-tnmks, 
plexus,  and  root*,  and  the  evidences 
i»f  rile  iieurilic  pnwess  in  the  dermal 
eliaiiges,  t)ie  vasomotor  failure  and 
the  tenilency  to,  if  not  the  jiresence 
of,  iiuirtiilar  atrophy.  The  presence 
of  joint  disease  in  old,  gouty,  and 
rlu-iiiiuitic  fiaticnts  may  mislead  as  to 
theordcrof  events,  for  the  joint  dis- 
turbance mav  be  induced  by  the  neu- 
riti-s  or  rive  rerxd.  The  historj'  must 
Jetermiiie  tite  point, 

ProBnosiB. — Brachial  jdexus 
neuritis  is  ahv:iys  a  protracted 
mubtly,  retjuiring  fnini  three  to 
eigliletii  months,  or  more.  In  old 
arthritic  individuals  it  is  eHi>ecial- 
ly  inveterate,  but  usually  tcrmi- 
nalttf  in  recoverj'.  ltela[>sea  are 
liki'ly  to  take  place,  and  some 
sli^t  disability  in  the  way  of  puin 
or  weakness  is  likely  to  persist  per- 
manently. The  long  main  tenants 
'if  flexed  positions,  with  the  double 
tinileni'v  to  joint  disturbance  furnished  by  the  rheumatic  element  and 
the  ncne- lesion,  fn^iiiently  rcsidt  in  a  limitation  of  the  range  of  iiuitioii 
at  the  >lKiulder  and  cIImiw.  The  wrist  and  smaller  joints  may  also  be 
affwleil,  and  the  use  of  the  hand  considerably  impaired. 

Treatment. — Tlie  treatment  is  that  for  neuritis  with  especial  atten- 
tiimt'iilie  gouty  stiitc.     Repeated  coiuitenrritutimi  on  the  side  of  the 
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neck,  in  the  clavicular  fossae,  and  on  the  inner  aspect  of  the  arm  with 
blisters  or  the  Paquelin  cautery  may  be  uschI  from  the  first.  The  arm 
should  be  immobilized,  except  for  the  mildest  daily  passive  movements, 
slight  massage,  and  electricity  when  the  tenderness  and  jxiin  permit. 

NERVES  OF  THE  TRUNK. 
The  individual  nerves  supplied  to  the  trunk  by  the  thoracic  and  two 
upper  lumbar  pairs  are  rarely  singly  involved.  A  vertebral  lesion  or  a 
wound  may  so  affect  them,  but  the  motor  loss  is  hardly  appreciable  un- 
less several  suffer  simultaneously.  The  neuritic  pain  arising  from  Pott's 
disease  and  the  girdling  sensation  in  this  malady  and  in  tabes  dorsalis 
liave  great  value  from  a  diagnostic  standpoint.  There  is  also  some  truth 
in  the  lay  apprehension  that  herpes  zoster  may  be  fiital  if  it  completely 
girdles  the  trunk,  as  in  such  instances  it  almost  ahvays  arises  from  some 
implication  of  the  nerve-roots  by  sjwndylitis,  malignant  growths,  or 
other  serious  local  mischief.  Though  irritation  of  a  nerve  may  cause 
a  localized  herpetic  eruption,  in  true  zoster  the  lesion  is  an  inflammatory 
disturbance  of  the  posterior  root  ganglia  (see  page  32"). 

THE  NERVES  OF  THE  LOWER  EXTREMITY. 

The  nerves  of  the  lower  extremity  are  much  less  frequently  diseased 
tlian  those  of  the  arm,  but  are  subject  to  special  accidents  by  pressure 
on  the  lumbar  and  sacral  plexuses  within  the  body,  as  from  parturition 
and  abdominal  and  pelvic  growths.  Psoas  abscess  and  inflammations 
of  the  pelvic  viscera  may  also  invade  these  plexuses. 

The  anterior  crural  nerve  may  be  affected  (1)  within  the  abdo- 
men, when  the  iliacus  is  affe(?ted  and  flexion  of  the  thigh  on  the  body 
is  weakened,  or  (2)  below  Ponpart's  ligament.  After  a  pandyzhu/  lesion 
the  extensors  of  the  knee  are  inactive  and  wasted  and  the  knee-jerk  is 
abolished.  Difficulty  is  experienced  in  advancing  the  foot,  es|)eeially 
in  mounting  stairs.  AnestheHia  extends  from  the  groin  to  the  inner  side 
of  the  foot,  involving  the  entire  extremity  except  the  buttock  and  a 
narrow  stri[>  down  the  back  of  the  thigh,  which  below  the  kn(M'  s|)reads 
over  the  outer  side  of  the  calf  and  embraces  the  foot  excej)ting  on  the 
inner  margin  (see  diagmms,  pp.  52  and  53).  This  nerve  was  ol)served 
to  be  affected  seventeen  times  in  1000  patientij  in  the  lying-in  hospital 
of  Copenhagen,  in  all  subsequent  to  parturition.^ 

The  external  cutaneous  branch  of  the  anterior  crural  su})plying 
the  outer  side  of  the  thigh  seems  especially  snbjeet  to  sensory  disturb- 
ances. In  gout,  alcoholism,  tobacco  excesses,  and  sometimes  as  a  linger- 
ing feature  in  multiple  neuritis,  this  area  is  sometimes  excjuisitely  liy- 
peresthetic,  so  that  the  patient  finds  it  inconvenient  even  to  allow  the 
weight  of  the  trousers  upon  the  skin,  or  is  conscious  of  nn  ncutc  tinu- 
ling  when  he  passes  his  hand  over  the  thigh,  or  complains  oi*  various 
persistent  [)arcsthetic  sensory  disturbances.  This  condition  is  called 
mrrafr/ld  jKircstheiira  and  may  b(»  due  to  defective  return  circulation 
associat<'d  with  varicose  veins  and  hemorrhoids.  It  is  usually  a  neuritis 
and  the  nerve  has  been  fouml  thickened  at  the  j)oint  where  it  crosses 
the  pelvic  bi'ini. 

»  "Centralbl.  f.  Cvniik.,'*  No.  '^^  11M)1. 
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The  obturator  nerve  luis  tlio  same  origin  as  tlif  tuiterior  cniral  aiid 
Mi|i|ili(.-s  mainly  tlif  atldiictors  of  the  tliiffli  and  the  liiit-  and  knec-joiiirH, 
]t^  j/aixilyiiii  inierlVres  with  muvcineiiCs  tliat  require  appnixiiuatioii  ol' 
tlu-  kiii-vri  unit  ini|Hiirs  uiitwnrd  nitatioii  of  the  thigh  through  weakness 
nf  the  pf<Ttiiieus  and  external  obturabir.  There  is  wnsting  on  the  inner 
aspect  of  the  thifrh.  The  urnnnri/  diKturbtiHW  is  otinfinod  to  the  liip-  and 
knee-joiiil~.  wliii'li  iii:iy  ;)lsi>  di:-|>I;iy  trojiliie  diaturbunec.  The  knee  jtaiu 
in  niDrliii-  f'\-.v  i-  -.i  t'MMiili:ii'  <'ohi]>l:iiiit  due  to  irritation  of  this  nerve. 

The  superior  gluteal  nerve  Mi|ij)liis  tlie  gluteus  medius  and  niini- 
nuis  anil  ilie  tcii.-or  vaniiin'  t'eiiiori;;.  Its  injury  interferes  with  al)- 
daetion.  iMilwanI  notation,  »nd  eireuniduetitin  of  the  thigh. 

The  great  sciatic  nerve  i:^  diseased  singly  more  frequeutly  lliau  any 
Otlier  uerve    iu    ihe    lower  ex- 


A 


at  the 


treiiiily.  Its  aize  and  e 
potition  within  tlie  ]K-lvis, 
malic  notch,  anil  iH-hind  the  neck 
of  the  femur,  and  the  exjHwed 
pneitiou  of  itf  b™mh<s,  notabl\ 
llweitimal  (<oi»lili:(il  a-  it  tinn- 
aroand  flic  fibid  i  |n~t  Ulou  the 
knee  md  th  |i|iiitii  brimhes  in 
Hr  ->1.  'it  tin  iin  1  In  It  cjM'Ci- 
allv  liibU  lo  .m  id,ni-  It  su|i- 
plie-  tlie  flexor*  of  tht  knti 
which  iil^u  a!i>I^t  in  luanitaininfr 
cxtenaion  of  tin.  boih  on  tin.  hip, 
and  nil    the    iiiui<iclGs  belou    th( 

knee      In  -.iHtc  of  its  '*i7t    and 

ixieii!<i\e  nuiF>(ulnr  di-trihutioii, 

j/amlgKin  oi  tin.  seiilu  nn\i   i- 

not  «o  dinabling  .t-  tli  it  ot  tin 

antmnr  emnil       Tht    lii]i  )(niit 

aaii  be  fairly  eonlrolled   by  the 

tnui^les  that  esf-ajH-,  and  the  knee 

U  kept  in  extension  iliiiiugli  tliv 

anhrior  eriiral.      Tin-  wlioh'  ex- 

Inmily  is  then  thrown   liirwanl 

m  moMe  and  iise<l  as  a  ])eg-le;:, 

as  ill  the  hemiplcgic  gait  (see 

p.  210),  hut  without  rigidity.  n^,,  iia-ciirai),„.,f  anu^rioi  .r,.ia]^  »i-,iiiiK  or 

Tlie    anoithf^ia   that   results  ""'"  """"■ 

fnim  \iuUy  of  the  gn-.it  seiatic 

o«ii|He:^a  narrow  strip  t'liiui  the  gluteal  told  to  the  ham,  where  it  spreads, 

cratmieing  the  outer  >iile  mI'  ilir  leg  as  far  forward  as  the  tibial  crest,  and 

all  the  ankle  and  fiM>t  exe.pi  on  the  inner  side.     The  wasting  is  markeil 

on  the  lack  of  the  thigh  and  below  tht  knee;  the  limb  may  be  reduec^I 

»  the  lust  degree.      I'eribniting  ulcers  on  the  sole  of   the    fi)ot,  par- 

^larly  at  the  Imll  of  the  gmit  toe,  are  likely  to  develop. 
The  external  divi.sion  of  the  sciatic,  the  e^trnml  pap/itffil 

wnr,  oceiipies  an  e\|H.-<-.l  ])ositioii  (t)  ' 


pernnetil 
and  (2)  below  the 
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knee  on  the  outside  of  the  neck  of  the  fibula.  It  supplies  the  extensors  of 
the  foot,  the  long  extensors  of  the  toes  and  the  peronei,  and  is  analogous  to 
the  lower  portion  of  the  musculospiral  in  the  arm.  Its  paralysis  causes 
foot-drop  and  toe-drop.  The  muscular  fullness  on  the  anterior  and  outer 
aspect  of  the  leg  is  lost ;  the  uncovered  crest  of  the  tibia  is  extremely  prom- 
inent. A  tendency  to  equino varus  is  pnxhu^  that  is  often  rendered  a 
permanent  deformity  by  contracture  in  the  calf-muscles.  The  outer 
half  of  the  front  of  the  leg  and  the  dorsum  of  the  foot  an*  anesthetic. 

The  inner  division  of  the  sciatic,  the  internal  popfifeal,  is  analogous 
to  the  median  and  ulnar  in  the  up^jer  extremity.  It  supplies  all  the 
calf-muscles,  the  long  flexors  of  the  toes,  and  all  the  small  nmseles  of 
the  foot  except  the  short  extensor  of  the  toes.  It  divides  into  the  in- 
ternal and  external  plantar  nerves,  which  are  sometimes  singly  diseased. 
When  the  irdeinml  plaritar,  which  is  analogous  to  the  median,  is  alone 
divided,  we  have  paralysis  of  the  short  flexor  of  the  toes,  the  plantar 
muscles  of  the  great  toe  except  the  adductor,  and  the  two  inner  lum- 
bricales.  The  big  toe  becomes  overextended  at  the  first  joint  and  flexed 
at  the  second,  producing  the  deformity  called  hammer-toe.  There  is 
anesthesia  on  the  inner  portion  of  the  plantar  surface,  embracing  also 
the  plantar  surface  of  three  and  a  half  toes. 

When  the  external  pUmtar,  the  analogue  of  the  ulnar,  is  divided,  the 
muscles  of  the  little  toe,  the  two  outer  lumbricales,  the  adductor  hallucis, 
and  all  the  interossei  are  paralyzed.  All  the  toes  assume  the  hammer- 
toe deformity,  and  the  use  of  the  foot  is  much  weakened.  Anesthesia 
is  produced  on  the  outer  half  of  the  sole  and  on  the  plantar  surfa(*e  of 
the  little  and  one-half  of  the  next  toe.  The  doival  suriaee  of  the  foot 
and  toes  is  supplied  by  the  musculocutaneous  and  anterior  tibial  nerves 
from  the  peroneal. 

When  the  internal  popliteal  is  divided  in  the  ham,  in  addition  to 
the  disability  due  to  panilysis  of  both  plantar  nerves  we  have  a  l(»ss  of 
inward  rotation  of  the  flexed  leg,  due  to  paralysis  of  the  ]X)pliteus  mnsele, 
and  loss  of  power  of  extending  the  foot  on  the  leg.  \l\  the  (iveraction 
of  the  anterior  leg-muscles  talipes  calcaneus  is  ]>r(Klu(;ed.  The  arch  of 
the  f(X)t  at  the  same  time  becomes  exaggerated  ;  the  toes  are  extended  at 
the  first  and  flexed  at  the  other  jointii,  producing  the  analogue  of  the 
combined  ulnar  and  median  deformities  in  the  hand. 

MetaJtarsalgia,  or  Morton^s  dlHeoHe^  prol)ably  consists  of  a  pi'essure  neu- 
ritis or  neuralgia  of  some,  usually  one,  of  the  digital  branches  of  the 
plantar  nerves  between  the  heads  of  the  nietatai'sal  bones.  It  com- 
monly arises  from  the  use  of  t(K>  narrow  boots,  and  can  be  I'eniedied  in 
some  cases  by  a  shoe  of  pro]>er  width  snugly  embracing  the  areh  of  the 
foot.  In  the  sole  a  de])ression  is  fashioned  to  relieve  ])ressure  on  the 
particular  painful  |M)int.  Excision  of  the  ]netaear])al  head  or  neu- 
rectomy have  both  been  employed  successfully  in  seven*  eases. 

Sciatic  Neuritis. — Xeuritic  and  neuralgic  ('onditions  have  l)een  so 
confused  under  the  term  sciatica  that  it  is  best  avoi(le<l.  Persistent  pain 
confined  to  the  region  of  the  great  sciatic  nerve  and  its  distribution,  with 
tenderness  in  the  nerve-trunk,  is  almost  alwavs  due  to  neuritis.  Sciatic 
neuralgia,  on  the  other  hand,  is  a  rare  affW'ti<ni.  Inflannnation  of  the 
sciatic  nerve,  from  its  clinical  importance,  demands  separate  ecui.-ideration. 
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Causee. — The  causes  of  sciatic  neuritis  are  those  of  neuritis  else- 
where, and  may  be  divided  into  those  of  a  general  and  those  of  a  local 
sort.  In  the  first  group  we  may  name  aduU  age,  as  sciatic  neuritis  is 
comparatively  rare  before  twenty-one.  Males  are  much  more  commonly 
affected  than  females,  in  the  proportion  of  8  to  1,  according  to  Gibson.* 
Gouiy,  rheumaticy  and  neurotic  individuals  are  especially  liable  to  develop 
it  Among  syfieniic  poisons  that  favor  its  occurrence  may  be  mentioned 
lead,  diabetes,  syphilis,  typhoid  fever,  malaria,  and  grip.  Pelvic  dis- 
ease and  pelvic  hyperemias  seem  also  active  in  causing  sciatic  neuritis, 
often  acting  also  as  local  causes  by  transmitting  pressure  or  inflammation 
to  the  ^3ac^al  plexus.  It  is  most  frequent  in  ivet  and  cold  reasons  and 
among  those  whose  occupations  expose  them  to  wet  weather  or  extreme 
changes  of  temperature,  such  as  stokers,  puddlers,  and  laundresses.  It 
may  follow  operations  done  in  the  lithotomy  position. 

Among  the  numerous  local  causes  cold  is  usually  considered  most 
important.  Sitting  on  damp  ground  or  on  cold  stones,  standing  in  water, 
or  wearing  wet  clothing  or  shoes.  Co^apression  of  the  nerve  in  sitting 
or  by  vigorous  action  of  the  1^-flexors  and  rarely  contusions  from  blows 
below  the  sciatic  notch  may  indut*e  it.  Bony  thickening  at  the  notch  and 
syphilitic  deposits  at  this  site  have  occasioned  a  sciatic  neuritis.  In 
quite  a  proportion  of  cases  there  is  an  antecedent  lumbago.  The  down- 
ward extension  of  the  process  in  the  muscles  and  fascia  involves  the 
sciatic  nerve  at  the  notch.  All  sorts  of  pdvic  tumors  and  even  constipa- 
iian  are  capable  of  exercising  such  pressure  on  the  sacral  plexus  that  a 
<datic  neuritis  follows.  The  nerve  is  sometimes  injured  in  this  position 
by  the  obdetrical  forceps  or  through  compression  by  the  gravid  uterus 
and  fetal  head.  Spinal  disease  and  new  growths  within  the  spinal  canal 
may  give  rise  to  neuritis  by  affecting  the  nerve-roots  in  the  cauda  equina 
or  at  the  vertebral  foramina.  Excessive  fatigue  of  the  legs,  as  in  the  use 
of  the  sewing-machine,  and  the  pressure  of  varices  in  the  extremity  or 
in  the  pelvis  or  about  the  nerv^e-trunk  may  occasion  it. 

Morbid  Anatomy. — From  rare  autopsies  and  occasional  operations 
the  condition  in  the  nerve  is  found  to  be  a  perineuritis,  affecting 
also  the  adventitia.  Secondarily  the  nerve-fibrils  suffer.  There 
is  often  an  increased  vascularity  and  redness  of  the  nerve,  and  vari- 
cose dilatations  in  and  about  the  nerve  have  been  observed  by  some. 
The  nerve  is  usually  edematous  and  tumefied.  In  a  wonl,  we  have  to 
deal  with  an  interstitial  neuritis.  Hunt^  describes  a  perineural  jelly- 
like, (piite  structureless  deposit  in  the  nerve  sheath  unaccompanied  by 
inflammatory  changes  and  probably  of  gouty  or  rheumatic  relationship. 
It  is  usually  niost  marked  at  the  sciatic  notch  and  in  the  middle  of  the 
thiph,  but  may  be  more  widely  diffused.  A  similar  condition  is  some- 
times found  in  the  branches,  particularly  the  external  popliteal. 

Symptoms. — The  primal  symptoms  of  sciatic  neuritis  are  pain  and 
tenderness.  While  both  have  a  tendency  to  extend  throughout  the 
sciatic  territory',  at  first,  and  often  during  the  entire  case,  they  are  con- 
fined to  the  crural  portion  of  the  nerve  and  are  most  intense  below  the 
gluteal  fold  and  in  the  upper  half  of  the  thigh  directly  in  and  over  the 
ner>e-tnmk.     The  ]>atient  will  often  trace  with  his  finger  the  seat  of 

» "Lancet,"  London,  1893,  No.  363:1  »  "Am.  Me<l.,"  Apr.  15,  1JK)5. 
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pain  in  a  line  that  anatomically  eorresjwnds  to  the  nerve  itself.  Below 
the  knee  the  j)ain  follows  by  preference  the  external  popliteal  nerve. 
The  pain  varies  in  degree,  but  is  persistent  in  character,  and  even  when 
sligrht  is  extremelv  wearing'  bv  its  continuance.  It  is  notablv  subject  to 
exacerbations,  which  are  quite  likely  to  occur  at  night  and  seriously  in- 
terfere with  sleeping.  Walking  or  any  vigorous  use  of  the  limb  is 
likely  to  increase  the  pain  at  once.  Even  after  many  hours  of  freedom 
from  it,  the  pain  may  sometimes  be  promptly  reestablished  by  taking  a 
few  steps.  In  bed  the  patient  holds  the  limb  by  preference  in  a  semi- 
flexed })osition  at  the  hip  and  knee  with  the  ankle  extended.  This 
obviates  compression  of  tlie  nerve  by  the  muscles  and  avoids  stretching 
the  ners'c  by  extension.  If  the  nerve  is  stretched  over  the  femoral 
neck,  by  extending  the  knee  and  flexing  the  thigh  on  the  j)elvis,  pain  is  at 
once  produced.  These  conditions  give  rise  to  a  chamcteristic  aftiti((fe 
and  gaU.  The  patient  holds  the  knee  semiflexed  and  inclines  the  body 
to  the  opj>osite  side,  throwing  into  prcmiinence  the  hip  on  tlie  side  of  the 
sciatic  neuritis.  This  tends  to  keep  the  weight  on  the  sound  limb,  but 
its  long  continuance  may  develop  a  well-marked  scoliosis  with  the  lum- 
bar spine  convex  to  the  neuritis  and  a  cM)m]>ens{itoiy  doi'sal  curvature 
convex  to  the  sound  side.  After  recovery  from  the  neuritis  this  sciafic 
scolioms  usually  disappears.  The  s(»oliosis  occurs  in  the  (»pposite  sense  in 
cases  marked  by  spasms  in  the  affected  leg  and  thigh,  which  are  due  to 
involvement  of  the  sacral  plexus  or  the  lumbar  cord,  and  manifest  espe- 
cially in  the  distribution  of  the  anterior  crund  nerve.  The  hip  on  the  side 
of  the  neuritis  is  then  ap])roximated  to  the  lower  ribs,  the  o})]K>site  one 
made  prominent;  the  lumbar  curve  is  concave,  the  doi'sal  curve  c<»nvex, 
on  the  side  of  the  disease.  This  linmo/or/otfs  ,^ciatic  .srofioxis  is  likely  to 
be  permanent  inasmuch  as  tli(»  condition  ujkhi  which  it  develops  is  a 
chronic  one  and  contnictnres  develop  to  iix  the  deformity.  In  walking 
there  is  an  evident  intention  to  use  the  diseased  limb  as  little  as  possibh^ 
in  order  to  avoid  tension  and  nuiscular  c(mipressi(»n  of  the  inflanie<l 
nerve. 

Pressure  made  with  the  fingei^s  along  the  trunk  of  the  nerv(»  and  its 
branches  develo])s  tenderness,  which  is  greatest  in  certain  regions. 
These  correspond  to  the  tender  point  a  of  Aalleix.  The  most  constant 
are  the  following  :  The  (/lutenl  j)oint  over  the  sciatic  notch,  the 
trochanteric  point  above  the  trochanter  major,  a  tr((vf  corresponding 
to  the  nerv'e-trunk  on  the  ]K>sterior  asj>ect  of  the  thigh,  a  poplitail  jn>inf 
in  the  ham  at  the  division  of  the  nerve,  a  jihnhir  jtoinf  w  here  the  exter- 
nal popliteal  is  superficial  t4)  the  neck  of  the  fibula,  and  a  ]>oint  on  the 
dormim  of  the  foot.  Less  frequently  ^\e  find  hnnhtr  j^oints  just  above 
the  sacrum,  an  iliffc  point  at  the  middle  of  the  iliac  crest,  a  jKitclhir  pinnt 
over  the  knee-cap,  ])oints  in  the  e<iJt\  points  behind  the  mnllcoHy  and 
jyfantar  points  in  the  sole  of  the  foot. 

It  is  at  these  i>oints  that  the  ])atient  eonq^lains  of  the  jxfro.vj/shis  of 
pain  that  eommoidy  mark  the  course  of  the  disease.  Tlu^v  are  often  of 
a  lancinating,  boring,  tearing,  burning  character  that  racks  the  ])atient  and 
exceeds  his  jK)wer  of  description  and  en(hirance.  They  are  u>nally  pro- 
voked by  use  of  the  member,  by  an  ex|M)sure  to  cold,  or  In- some  nianip- 
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nlatioD  of  the  parts,  but  may  corae  on  spontaneously  and  even  periodi- 
cally, aa  in  maluria,  Tliey  often  follow  sleep,  probably  from  pressure 
ora  oontinuwl  cramped  |K)sition. 

I.'abiuemui  gensibilitif  is  often  niotUfied.  HyiKresthesia  in  the  sciatic 
«na  is  the  nile  at  first,  but  in  prolonged  or  severe  eases  ^ves  plaec  to 
ueslhesin.  Often  tlic  hypersinisory  disturbiniec  in  confined  to  smalt 
area$  which  e<im'si>ond  iairly  well  tn  tlie  )iiiinful  (K>intfi  previously  irnli- 
cated.  Various  parestliosia:}  are  encounteretl,  such  as  a  feeling  of  cold, 
hot,  prickling,  fullness,  formication,  etc. 

Motor  <li«turOance«  are  less  constant  and  present  much  variat  i«»n.  They 
usually  only  ap]>car  in  the  graver  cases.  Sonietinies  the  member  is 
shaken  in  a  spasmodic  manner  during 
tb«  painful  paroxysms,  and  painful 
crampe  in  the  calf-muscles  may  ag- 
gravate the  patient's  suffering.  Re- 
^jtt:  The  knee-jerk  is  rarely  ex- 
aggerated, usually  it  is  diminished, 
and  the  Achilles  tendon  reflex  is  al- 
most always  greatly  reduce<l  or  absent. 
Gibion  '  notes  that  the  cremasteric 
reflex  is  usually  exaggerated  and  the 
plantar  may  l>e  increased,  hut  the  toe- 
fifniof  Bahinski  is  never  present.  If 
the  muscles  waste,  fibrillar  twitching  is 
frequently  observed,  and  there  is  jiare- 
^or  [ttralysis.  In  the  rare  spasnuxlic 
iKiCs  already  mentiimed,  in  whicli  the 
plexu;-  or  wird  is  involved,  the  entire 
limb  may  be  drawn  up  in  a  painful  and 
protraoled  s]Kism  U|Mm  the  slightest 
cutaDeous  irritation,  even  by  a  breath 
of  air  or  the  contact  of  clothing. 

Involvementof  the  vasomotor  and 
tivphic  functions  of  the  nerve  in  se- 
vere and  pmtracteil  I'ases  renders  the 
limb  livid  in  color,  cold  to  the  toneli,  Fig  ii4.-sc'UiicM  nf  iouk  dumion  od 

»itli  a  temperature  reduced   several     mii™-!!™  w?ih'"lidU"'j''i'u''.'!>dd'^n'*i^ 
degrees.    The  jierspiration  is  usually     eitv»iiouuriiip,iiniiK.iiii«i>. 
reduced,  but  may  be  increased,  and  the 

dermal  stnictures  frequently  suffer,  as  in  nenriiis  elsewhere.  Scaliness, 
heq)etiform  eniptions,  erj-tlieraa,  and  acne  stniietimes  a])i)ear,  and  ]>erfo- 
rating  ulcer  has  been  eneountere<l.  The  muscles  waste  and  show  the 
rawtion  of  d^^neration  to  electricity.  The  wasting  is  most  noticeable 
in  the  Irg  an<l  buttock.  The  enlarge<l  nfr\-e  may  sometimes  be  felt 
An  inerease  of  cutaneous  fat  may  mask  the  muscular  wasting, 

A  doable  «ciVrf/'r  netirilli  is  almost  invariably  due  to  sjiinal  disease  or 
pelvic  disorder,  to  llie  suspicion  of  which  it  should  always  give  rise. 

Dia^oBis. — The  diagnosis  of  a  sciatic  neuritis  is  not  ordinarily  diffi- 
cult   It  is  based  on  persistent  i>ain  and  upon  the  presence  of  the  aiia- 
>  "Edin.  M*d,  Jour,"  No.  9,  1901. 
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tomically  located  tenderness.  Neural j^^ia  gives  rise  to  fleeting  pain 
without  tenderness  or  with  relatively  very  slight  tenderness,  but  early 
in  neuritis  this  combination  may  also  obtain.  Disease  of  the  hii)-joint 
is  sometimes  mistaken  for  sciatic  neuritis.  Here  joint  tenderness  and 
fixation  and  the  location  of  the  pain,  which  does  not  correspond  to  the 
sciatic  but  to  the  obturator  nerve,  serve  to  differentiate  the  articular 
disease.  Hysteria  sometimes  mimics  sciatic  neuritis.  The  onset  of 
the  disorder  under  emotional  stress^  the  absence  of  trophic  disturbance, 
and  tlie  presence  of  contractures  and  other  stigmata  of  the  neurosis  dis- 
tinguish it.  When  the  neuritis  has  resulted  in  wasted  muscles,  cutane- 
ous eruptions,  etc.,  it  can  hardly  fail  of  recognition. 

More  difficult  questions  are  those  of  the  causation  and  loc^ition  of  the 
primal  inflammation.  In  every  instance  a  thorough  investigation  should 
be  made  of  the  pelvic  organs  and  the  spinal  functions.  If  the  neuritis 
is  bilateral,  the  disease  is  almost  surely  above  the  sciatic  notch.  In 
tabes  sciatic  j)aius  are  very  frequent,  but  their  lancinating  character 
and  apj>earance  in  storms,  with  other  symptoms  and  signs  of  the 
disease,  should  lead  to  their  propc»r  classification.  By  the  injection 
of  cocain  into  or  close  to  the  nerve  at  the  sciatic  notch  the  neuritio 
pain  is  inhibited,  unless  the  trouble  is  higher  up,  and  this  measure,  there- 
fore, helps  to  locate  it  within  or  outside  the  pelvis.  A  histor}^  of  syph- 
ilis, malaria,  or  climatic  ex})osurc  sometimes  tells  the  whole  story. 

Progrnosis. — A  pure  sciatic  neuritis  is  of  good  ultimate  prognosis. 
If,  however,  it  be  due  to  pelvic  or  spinal  disease,  the  outlook  is  modi- 
fied for  tlie  worse  by  such  conditions  and  in  proportion  to  their  gravity. 
As  in  any  other  neuritis,  the  probable  duration  must  be  estimated  from 
the  degree  of  severity  of  the  neuritic  process.  The  manageability  of 
the  patient  has  much  to  do  with  the  prospects  of  a  given  case,  as  a 
great  deal  depends  upon  rest,  and  preferably  rest  in  bed.  Usually  the 
disease  lasts  several  months,  and  under  conditions  of  use  and  irritation 
may  extend  over  years  or  present  numerous  relapses.  If  nerve  degen- 
eration and  nmscular  atrophy  develo]),  from  six  to  nine  months  will  be 
required  for  recovery,  though  the  pain  may  subside  much  s(K)ner. 

Treatment. — The  general  plan  of  treatment  of  a  sciatic  neuritis 
corresponds  to  that  of  any  ordinary  neuritis  (p.  284),  but  certain  local 
conditions  require  special  attention.  First  of  all  and  most  important 
in  the  earli/  dar/e  is  complete  rest  of  the  limb  l)v  absolute  rest 
in  bed.  This  can  be  rendered  the  more  effective  bv  the  use  of 
a  long,  well-padded  splint,  extending  from  the  armpit  to  below 
the  foot,  where  a  cross-piece  on  the  surface  of  the  bed  serves  to 
maintain  a  ]>roper  |K»sition  of  the  whole.  To  this  splint  the  limb 
should  be  lightly  secured  in  a  comfortable  position,  slightly  flexed 
at  the  hij)  and  knee.  The  up])er  end  of  the  splint  is  secured  to 
the  chest  by  webbing  bands  or  a  binder.  Care  nnist  be  taken  not  to 
constrict  the  limb  at  any  point.  Gouty,  rheumatic,  and  other  favor- 
ing conditions  require  a])propriate  attention,  and,  of  eoui'se,  pelvic 
and  intestinal  trouble  must  l)e  ])roperly  treated.  From  the  very  first, 
counterirritation  over  the  nerve-trunk  should  be  employcHl.  This  may  be 
in  the  form  of  sinapisms,  small  blisters,  or  preferably  by  the  Paquelin 
cautery.    Continuous  use  of  hot  poultices  or  the  ice-bag  is  to  be  advised. 
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Interaal  medication  is  practically  useless,  though  some  favor  mercury, 
others  salicylates,  and  lately  nitroglycerin,  in  y-^^grain  doses  every 
two  or  three  hours,  has  been  lauded.  In  the  writer's  experience  it  has 
hail  no  value.  Acupuncture  over  the  course  of  the  nerve  serves  the  same 
purpose  as  any  other  form  of  counterirritation,  and  the  same  is  true  of 
injections  of  ether  and  other  fluids.  Gibson  ^  advises  puncturing  the 
nerve-tnink  itself  with  a  good-sized  necnlle  in  about  five  places,  and 
reports,  in  100  consecutive  cases,  56  cured,  32  much  improvt^d,  10  im- 
proved, and  2  unimproved.  The  purpose  of  the  nerve-puncture  is  to  re- 
lieve the  sup[X)sed  edema  within  the  sheath.  The  usefulness  of  the  meas- 
are  is,  therefore,  limited  to  early  cases.  For  the  same  reason  the  needle 
should  be  used  at  the  point  of  involvement,  which  is  usually  opi)osite  the  glu- 
teal fold.  When  the  nerve  is  thus  pierced,  a  ]>ain  darts  down  its  course. 
The  needle  is  to  be  inserted  at  intervals  of  about  an  inch  in  the  course 
of  the  nerve  in  the  thigh,  five  times  at  a  sitting,  and  repeated  after  two 
or  three  days.  Negro  ^  reports  113  rebellious  cases  in  which  vigorous 
pressure  over  the  nerve  at  the  most  painful  part  resulted  in  recovery. 
He  places  the  patient  on  his  face  and  with  all  his  force  presses  both 
thumbs  upon  the  nerve,  rolling  it  from  side  to  side,  for  fifteen  seconds. 
This  is  repeated  afler  twenty  minutes  and  it  is  then  much  less  painful 
than  at  firet.  The  patient  is  relieved  of  jmin  for  several  hours  and  is 
enabled  to  walk.  It  is  recommended  that  this  manipulation  be  done 
about  six  times  at  two-hour  intervals  every  second  or  third  day.  This 
procedure  would  seem  better  calculated  to  cause  than  to  cure  a  neuritis, 
but  is  certainly  valuable.  Vigorous  massage  of  the  nerve  in  early  cases 
has  always  seemed,  in  the  writer's  experience,  to  increase  the  pain  and 
intensify'  the  trouble,  but  in  late  cases  is  of  great  benefit,  particularly  in 
building  up  the  wasted  muscles.  Electricity  is  also  extensively  usecl  by 
some.  When  the  inflammation  is  recent  and  the  pain  severe  a  majority 
fiivor  a  broad,  positive  s{)onge-electrode  over  the  nerve,  with  sufljiciiuit 
unbroken  current  to  redden  the  skin.  In  old  cases  the  vigorous 
fiiradization  of  the  thigh-  and  leg-muscles,  though  painful,  sometimes 
seems  to  be  of  benefit,  perhaps  by  the  mechanicid  muscular  pressure  thus 
induced.  Stretching  the  sciatic  over  the  neck  of  the  femur  by  forcibly  flex- 
ing the  hip-joint  with  the  knee  fully  extended  is  also  useful  in  late  stages. 

In  most  cases  sedatives  are  required.  Morphin  is  the  only  certain 
anodyne,  but  its  disadvantages  in  the  face  of  a  protractwl  disease  should 
postpone  its  use  to  the  last  moment.  The  coal-tar  derivatives  have  some 
effwt,  and  cocain,  ^^  of  a  gniin  injected  near  the  nerve,  acts  ver>'  well. 
The  best  results  will  probably  follow  complete  rest  and  vigomus  counter- 
irritation  in  the  early  stage  ;  active  massjige,  cutaneous  stimulation,  and 
free  use  of  the  limb  in  protracted  cases. 

Various  springs  and  watering  places  have  gained  a  reputation  in  the 
treatment  of  sciatic  neuritis.  AH  furnish  hot  baths  and  much  rubbing 
or  nide  massage.  The  enforced  idleness,  al)nndant  excretions  due  to 
drinking  the  water,  frequent  baths,  and  manipulations  are  the  factors  of 
their  success.      In  early  cases  such  a  course  is  oftc^n  clearly  detrimental, 

»  **lAnoet,"  lK)n(lon,  1893,  No.  :i(\X\.  ,  ^ 

*  **Bunetin  Mwl.  tie  Paris,^'  Jan.  22,  1896. 
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CHAPTER  IV. 

MULTIPLE  NEURITIS* 

Under  the  terms  viuUiple  neuritis,  multiple  periphei^al  neurUiSy  poly- 
neuritiiiy  beri-bcriy  htklce,  etc.,  are  enibraceil  a  number  of  conditions 
which  have  groups  of  symptoms  mainly  rt^fenible  to  disturlxnl  fuiurtions 
of  the  peripheral  nerves.  The  old-time  distinction  betwwai  central  and 
j)eripheral  organs  and  the  clinical  features  of  these  eases  directed  atten- 
tion mainly  to  the  nerve-trunks  and  endings.  In  view  of  our  present 
knowledge  of  the  neunm  unit,  supjwrted  by  numerous  observations 
showing  spinal  nuclear  involvement  and  even  cerebral  corticid  distiirlv 
ance  in  nuiltiple  neuritis,  the  ttTm  peripheral  must  be  dropped.  By 
multiple  neuritis  or  jx)lyneuritis  is  here  meant  a  malady  in  wliich  the 
anatomical  lesions  oi)en  to  our  present  means  of  investigation  are  usually 
more  pn)nounced  in  the  nerves  than  in  the  central  organs,  and  commonly 
consist  of  dc^generation  of  the  axis-cylinder  process.  Cases  in  which 
no  histological  change  is  found  can  not  always  be  excluded,  as  many  of 
the  numerous  |K)isons  giving  rise  to  the  disease  may,  so  far  as  we  can 
detect,  sometimes  produce  dynamic  miKlifications  alone.  It  is  also 
allowable  to  suppose  that  the  early  effwts  of  such  ix)isons  are  perturlm- 
tive  of  nervc»-c<»ll  activity,  to  which  the  degeneration  in  the  distant  axis- 
cylinder  process  is  si»con<lary,  and  that  if  the  poisoning  be  slight  in 
degree,  or  the  investigation  be  made  before  the  secondary  results  are 
develop(Kl,  no  changi*  whatever  will  be  presented.  Finer  methods,  how- 
ever, are  <laily  displacing  post-mortem  appearances  which  were  formerly 
considereil  normal,  and  the  dynamic  cases  are  being  steadily  brought 
within  the  domain  of  the  morphologically  abnormal.  It  is  likely  that 
polyneuritis  were  better  classed  as  a  general  disease  of  the  nervous 
system.  The  j)rejK)ndemnce  of  neuritic  conditions  has  dictated  its  de- 
scrij)tion  in  this  (connection. 

Etiology. — Polyneuritis  is  the  result  of  a  systemic  ]>oisoning  or  of 
conditions  which  entail  depnivcnl  nutrition,  such  as  peniicious  anemia,  or 
of  both.  T/ie  toxic  mdjHtances  which  are  cjipable  of  producing  a  multiple 
neuritis  are  most  conunonly  alcohol  and  lead  ;  less  frequently  arsenic, 
mercury,  silver,  phosphorus,  sulphid  of  carbon,  oxid  of  carbon,  and 
ergot.  In  Manchester,  England,  an  epidemic  of  multiple  neuritis  was 
traced  to  arsenic  in  the  beer.  ^  Certain  avf atoxic  substances  mav  \ye  de- 
velo|)ed  that  have  the  same  pathogenic  jK)wer,  as  in  diabetes,  nephritis, 
and  intestinal  disturbance. 

The  iufeciionx  furnish  another  group  of  causative  agent<*.  Most  of 
the  infectious  fevers — typhoid,  typhus,  the  exanthemata,  erj'sipelas,  puer- 
jH»ral  infection,  acute  rheumatism,  influenza,  and,  above  all,  diphtheria — 
are  (K'casionally  followcKl  by  a  nuiltiple  neuritis,  which  usually  appears 
during  convalescence.  Ev<'n  who()]>ing-cough  has  been  complicated  by 
multiple  neuritis.2    In  rare   instances  the  neuritic  disturbance  apj)ears 

»  J.  S.  Hurv,  "  \\\\  Med.  Jour.,"  IKk;.  1,  IJXK). 

^  l^hner,  ''Jour.  Am.  Mtd.  As.so(».,"  Jan.  10,  lfH)3. 
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early  in  these  infectious  diseases,  and  again  rarely  it  may  follow  them 
after  a  considerable  period  of  time,  even  after  several  months  have  in- 
terN^ened. 

SifphiUs  and  tuberculosis  have  both  been  cite<l  as  causal  of  poly- 
neuritis. Undoubtedly  they  both  predispose  to  it  by  tlie  systemic  de- 
pression they  occasion,  and  both  are  capable  of  producing  a  local  neuritis 
by  their  specific  proliferations.  The  anesthetic  form  of  leprosy  is  fre- 
quently marked  by  a  jwlyneuritis  which  is  actually  a  peripheral  disease 
and  due  to  the  invasion  of  the  nerve-trunks  by  the  bacillus  leprae. 
Malaria  can  undoubtedly  produce  it.  Eisenlohr,  in  Homburg,  and 
Graeme  Hammond,  in  Connecticut,  have  reported  small  epidemics  of  the 
disease,  which  also  in  the  form  of  beri-beri  is  common  in  certain  parts  of 
Asia,  South  America,  and  on  shipboard  during  long  voyages. 

Chehexias  of  all  sorts,  but  esj)ecially  those  asstxjiated  with  cancer, 
are  likely  to  develop  jxJyneuritis ;    usually,  however,  combined  with 
changes  in  the  spinal  cord.      Old  age,  and  especially  old  age  marked 
by  extreme  arteriosclerosis  and  atheroma,  may  be  the  occasion  of  the 
disease  by  failure  of  nutrition  both   in  the  trophic  spinal  apparatus 
and  in  the  peripheral   ner\'e-trunks.     Multiple  neuritis  occurs  infre- 
quently before  adult  age.     In  children  it  is  usually  due  to  infection, 
especially  diphtheria,  measles,  and  influenza.     Much  more  rarely  it  is 
cau.«ed  in  childhood  by  lead   or  arsenic.      Arsenic  has  causal  poly- 
neuritis in  some  cases  of  chorea  where  it  has  been  too  freely  used. 
After  adult   age   is   reached    all    forms    are    comparatively    common. 
Alcoholic  polyneuritis  is  most  frequent  between  thirty  and  forty.     The 
senile  and  atheromatous  forms  a{)pear  only  after  sixty.     Women  fur- 
nish the  greater  proportion  of  alcoholic  cases  ;  men,  of  the  rheumatic  and 
toxemic  variety.      Occupation  plays  a  large  part.     Painters,  plumbers, 
tvpe-setters,  rubber-workers,  match-factory  employees  and  employees  in 
white-lead    factories,  and  lead-miners  are  especially  exposed.     Various 
other  pursuits  requiring  the  use  of  lead,  arsenic,  and  mercury,  or  the 
handling  of  spirituous  liquors,  the  last  by  indulgence,  furnish  many 
cases.     Very  often  more  than  one  cause  is  operative,  as  when  tubercu- 
losis leads  to  constant  alcoholic  stimulation,  or  the  onset  of  physic^il  or 
ment:d  depression  in  an  alcoholic  precipitates  the  attack  of  polyneuritis. 
Morbid  Anatomy. — Tjcsioiis   in  the    Nerves, — In    the    very   great 
majority  of  cases  the  condition  found  in  the  nerve-trunk  is  one  of  degen- 
eration comparable  to  that  caused  by  traumatism,  with  the  difference  that 
in  polyneuritis  the  nerves  show  many  axis-cylinders  in  a  comparatively 
normal  condition.     Indeed,  all  grades  of  Wallerian  degeneration  may  be 
encountered  in  a  single  nerve,  the  fibers  being  differently  affected  by 
the  toxic  agent.     It  is  also  evident  that  the  intensity  of  the  toxic  pro- 
cess and  the  duration  of  the  disease  will  produce  corresj>onding  modifi- 
cations in  the  nutrition  of  the  axis-cylinder.      It  is  possible  that  event- 
ually we  will  be  able  to  distinguish  a  variation  in  the  degeneration 
prrxluced  by  the  various  provocative  agents,  but  at  present  they  escape 
detection.     The   degeneration    following    lead-poisoning  is  apparently 
identical    with  that  caused  by  toxins.       The  intensity  of  the  neuritis 
generally  decreases  from  the  periphery  toward  the  (centers.     Hyperemia 
oftheendo-  and  perineurium  is  frequently  obser\'able.     In  addition  to 
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the  axis-cylinder  changes  in  some  cases,  usually  those  of  long  standing, 
there  is  an  increase  in  the  adventitia.  A  considerable  thickening  of  the 
nerve-trunk  results.  This  fibrous  proliferation  may  even  be  excessive  and 
at  exposed  points  sometimes  produces  nodular  enlargements.  Syphilitic, 
leprous,  and  tubercular  changes  incident  to  these  various  diseases  are  also 
encountered.  In  the  leprous  form  the  nerve  may  also  contain  the  char- 
acteristic bacilli.  Ceni,^  Croai,^  and  others,  by  inoculation  experiments 
in  lower  animals,  have  produced  the  same  clianges  in  the  nerves  and  in 
the  spinal  conl  as  are  found  in  human  subjects,  but  not  in  the  brain. 

Lemons  of  tlw  Spinal  Cord, — In  a  considerable  and  constantly  grow- 
ing number  of  cases  the  cellular  parts  and  even  the  conduction  tracts  of 
the  spinal  cord  have  shown  involvement.  Oertel,  Dejerine,  and  Pernice 
have  described  lesions  of  the  anterior  horns  in  diphtheric  neuritis.  Many, 
among  them  Finlay,  Achard,S<^haefFer,  Larkin  and  Jelliffe,^  and  Clarke,* 
have  noted  the  same  thing  in  al(X)holic  neuritis.  Others  again,  as  Thiersch 
and  Rosenbach,  recognize  a  simple  atrophy  of  the  cornual  cells  in  lead- 
palsy.  The  cells  of  Clarke's  column  and  the  fibers  of  the  ])osterior  and 
cerebellar  tracts  have  presented  dittiise  lesions  of  an  inflammatory  and 
degenerative  nature.  Henschen  ^  records  a  case  of  typical  diphtheric 
polyneuritis  followed  by  acute  disseminate  sclerosis.  The  spinal  cellu- 
lar changes  consist  either  of  a  changed  crenelated  form  with  vacuola- 
tion,  or  of  changers  of  an  inflammatory  character,  sometimes  with 
hemorrhages.  The  lesions  of  the  spinal  white  matter  are  principally 
degenerative. 

Lesio7w  of  tlie  Brain, — Pernice  and  Scagliosi  ^  in  diphtheric  cases 
found  the  princijial  changes  in  the  brain,  cerebellum,  and  cord,  and  re- 
ferred them  to  circulatory  disturbance  followed  by  degenemtive  changes 
and  hemorrhage.  The  corti(»al  cells  showed  atrophic  degeneration, 
which,  as  in  the  cord,  especially  affected  their  ])rotoplasinic  prolonga- 
tions. The  W(»ll-kn()wn  effects  of  alcohol  and  lead  on  the  cerebrum  are 
also  found.  Dehio,'  experimenting  on  animals  with  }X)isonons  doses 
of  alcohol,  found  by  appropriate  stains  that  many  of  the  cortical  cells  w'ere 
changed  in  whole  or  in  part.  The  presence  of  psychical  symptoms  in 
many  cases  of  p()lyneuritis  abundantly  ])roves  that  the  affection  is  one 
that  does  not  spare  the  highest  nervous  apparatus. 

On  the  oth(T  hand,  in  many  cases  of  polyneuritis  no  changes  have 
been  detected.  Thus  Hosche,*  in  a  carefully  examined  case  of  wide- 
spread di])htheric  {)alsy,  found  al)solutely  no  change,  even  in  the  muscles 
which  had  been  paralyzed.  He,  therefore,  attributes  the  symptoms  to 
toxins  which  operated  without  causing  anatomical  changes.  The  optic 
nerve,  which  is,  in  fact,  a  cerebral  structure,  is  often  affected  in  j)olyneur- 
itis.  We  have  here  to  recall  the  whole  list  of  toxic  amblyopias. 
Alcohol  again  plays  th(»  most  fre<|uent  ])art.  The  mahtlhi  and  the 
cranial-nerve  nuclei  are  subject  to  the  same  changes  as  the  analogous 
portions  of  the  spinal  cord. 

1  "Rif.  Me<l.,"  Feb.  n,  Ism;. 

2  "  Rev.  Men.  desMal.  de  rKnfance,"  Sept.,  lH9r>.  «  "Med.  Rec.,''  JiilyS.  1H99. 

*  ''  Kr.  Med.  Jonr.,"  Sei»t.  l-^>.  VMY,\. 

s  "  K(>rt*<c'hritt<^  der  Mediein,"  IHJMJ.  '^  "  Rif.  Me«l./'  Oct.  H,  lHl)5. 

•  *'(Vntnilblatt  f.  Nervenh.  u.  Psych.,"  March,  1895. 
«  "Miinch.  ined.  WiK-hens.,"  March  lt>,  1H95. 
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Ltifions  in  the  Muscles. — The  muscles  suppliinl  by  the  affected  nerves 
in  polyneuritis  undergo  changes  similar  to  those  in  simple  neuritis 
or  in  ner\'e-division,  but  usually  less  in  degree.  The  escape  of  numer- 
ous fibrils  in  the  nerve-trunks  is  probably  to  be  correlated  with  the  per- 
sistence of  numerous  apparently  normal  libers  in  the  atrophied  muscles. 
Another  and  important  feature,  however,  is  added,  and  that  is  the  ten- 
dency to  fibrous  hyperplasia  in  the  affected  muscles,  constituting  in  well- 
marked  cases  an  iiiterditial  myosiHs,  which,  in  its  turn,  may  act  detriment- 
ally upon  the*  sarcode  elements.  This  muscular  fibrosis  also  explains  in 
part  some  of  the  tendinous  contracture  deibrmities  of  late  (^ases.  The 
presumption  is  that  an  element  of  irritation  is  present  which  acts 
through  the  apparently  normal  nerve-fibrils,  though  Babinski  is  dis- 
posed to  attribute  it  to  the  pathogenic  effect  of  the  toxic  agent  directly 
CO  the  muscle. 

Changes  in  the  trophic  and  secretory  functions  of  the  nerve  are,  like 
the  motor  and  sensory,  less  pronounced  than  in  a  simple  neuritis,  but 
do  appear,  and  are  marked  by  di8api)earance  of  the  fatty  panniculus, 
by  thinned  and  glossy  skin,  vascular  disturbances,  mottling,  edema, 
lack  of  perspiration,  and  by  modified  growth  of  hair,  nails,  and 
epithelium. 

Symptoms. — The  symptoms  arising  from  so  wide-spread  a  dis- 
ease are  correspondingly  varied.  It  is  necessary  to  take  them  up  sys- 
tematically, but  it  may  be  said,  once  for  all,  that  they  are  symmetrical,  as 
a  rule,  affecting  both  sides  of  the  body  in  a  similar  manner.  This  might 
be  expected  from  a  toxic  cause  of  systemic  distribution.  It  is,  how- 
ever, a  fact  that  the  symptoms  usually  commence  first  on  one  side  and 
frequently  are  slightly  more  marked  on  one  side  than  on  the  other 
throughout  the  disease.  They  may  be  alternately  exaggerated  on  the  two 
sides.  Some  toxic  agents,  as  lead,  affect  more  esjwcially  the-iipper  extrem- 
ities ;  others,  particularly  alcohol,  principally  involve  the  lower.  Again, 
Id  some  cases  the  motor  symptoms  predominate  ;  in  others,  the  sensory. 

Muscular  and  Motor  Symptoms. — Tfie  Lower  Extremities. — The 
motor  disturbance  in  polyneuritis  is  princi|>ally  one  of  deficit,  a  j>aresis 
tliat  in  severe  cases  reaches  complete  paralysis.  It  is  most  marked  at 
the  distal  extremities  of  the  limbs,  and  in  the  great  majority  of  cases 
affects  first  and  most  the  extensor  muscles.  In  the  lower  extremity  the 
extensors  of  the  toes,  the  peroneal  muscles,  and  the  dorsal  flexors  of 
the  foot  are  the  ones  usually  most  implicated.  In  marked  cases  foot- 
drop  is  complete.  The  foot  falls  into  line  with  the  leg  and  the  plantar 
sor&ce  turns  inward,  passively  producing  an  equinovarus  position  when 
the  patient  is  recumbent,  or  when  the  foot  is  raised  from  the  fl(H)r  (Figs. 
115  and  1 16).  In  milder  cases  the  patient  can  not  raise  the  toes  from  the 
floor  while  standing  on  the  heels,  or,  in  other  words,  can  not  dorsally 
flex  the  foot  beyond  a  right  angle.  The  toi\s  ronuiin  in  a  flexcnl,  bundled 
position,  and  can  not  be  extended  or  separated.  Efforts  against  resist- 
ance at  once  disclose  the  weakness  of  these  muscles.  A  pt^niliar  and 
dnraderiMic  gait  is  developed.  In  order  to  dear  the  ground  the  patient 
b  compelled  to  raise  the  foot  by  flexing  the  thigh.  The  leg  is  then 
thrown  forward  like  a  flail ;  the  toe  is  pendent ;  the  outer  border  of  tlie 
foot  is  depressed  and  brought  to  the  ground  toe  first,  or  in  a  flat-footed 
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niuiiiu>r,  or  the  imtcr  Iwnlcr  of  tlie  foot  strikes  the  flixir  first.  The 
utlier  foot  is  tlien  mlvniicc*!  in  prw-iscly  tlie  same  niimiier.  From  tliis 
hitrh  knw-artioii  Cliaroot  <1eniimin»te<1  tlic  gait  "  tttopjiagp."  Tlie  dang- 
ling foot  sonictinics  wears  tlie  bi>ot  at  tlie  too  and  fr«niently  sctapes  up 


tlie  liirt  of  tlie  |mveniont.  In  ver\-  T-ATf  instance*  a  contniry  jiosition 
of  the  IJMit  ami  an  i>|>{>osite  sort  of  giiit  lias  Ix^i'ii  iiro<lii«^l  l).v  loss  of 
powtT    ill    tlio  eitlf-imiseles,  tlie    antorior    gnmp  Ix'Siig  spiro<l.       The 


diinglliijc  fiiut  dmcndlnc  by 


jKitient  in  siieh  Kises  in  walking  lirings  the  heel  first  to  tho  ground 
■with  the  foot  everteii  anil  dorsally  fiexed. 

When  the  thifjli-extcnsoiv  are  alw)  al1<K-ti-<l  and  the  iniiseles  at  the  ntot 
of  the  limb  ai-c  weakeiieil,  the  use  of  the  ineniU-r  iHH^inies  Hull-nigh 
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impossible.  A  paresis  of  the  extensors  of  the  knee  is  often  associated 
with  that  of  the  leg  muscles  in  alcoholic  polyneuritis.  As  above  indicated, 
the  loss  of  power  may  be  trifling  or  absolute.  While  the  muscle-groups 
enumerated  are  most  affected,  their  opponents  also  lose  power,  but  in 
less  degree.  The  loss  of  synergy  alone  would  account  for  much  of 
their  weakness,  but  the  neuritic  process  does  not  entirely  spare  them,  and 
in  severe  cases  of  long  standing  they  also  waste. 

The  Upper  Extremities. — The  distal  segments  of  the  upper  ex- 
tn»niities,  as  in  the  lower  limbs,  are  principally  involved.  The  muscles 
of  the  forearms  and  hands  are  most  affected.  In  polyneuritis  the  mus- 
cles under  the  control  of  the  musculospind  are  asually  the  first  to  suffer, 
the  most  involved,  and  the  last  to  recover.  Drop-wrisf,  the  attitude 
characteristic  of  musculospiral  palsy  (see  p.  293),  is,  therefore,  a  promi- 
nent deformity,  and  the  disability  of  the  hand  conforms  to  this  type,  but 
the  supinator  longus  often  escapes.  In  some  instances,  to  the  drojHwrist 
is  added  the  deformity  characteristic  of  a  median-nerve  l)alsy,  and  the 
claw-hand  or  ape-hand  is  developed.  The  postcarpal  tumor  may  also 
appear.  In  still  rarer  cases  the  deltoid,  biceps,  long  supinator,  spinati, 
and  short  supinator  first  suffer,  but  ordinarily  they  are  involved,  if 
affected  at  all,  after  the  forearm-  and  hand-muscles  have  been  in- 
vaded. These  functional  groupings  of  the  imlsies  of  polyneuritis  again 
furnish  us  with  evidence  of  the  essentially  nuclear  character  of  the 
ksion. 

The  trunk-muscles  are  sometimes  also  weakened,  but  only  after  the 
paresis  of  the  extremities  has  become  pronounced.  Standing,  walking, 
and  even  sitting  may  thereby  be  enfeebled  or  completely  prevented. 

ITie  muscles  of  the  neck  and  face  in  very  severe  and  extensive  cases 
may  also  be  affected,  as  may  the  muscles  of  the  eyes,  tonf/ue,  throat, 
laryikXy  diaphragm^  of  respiration,  and  of  the  heart  itself.  Involvement 
of  the  muscles  of  the  throat,  palate,  and  accommodative  visual  appa- 
ratus is  a  characteristic  combination  in  diphtheric  palsy.  Brunton  ^ 
calls  attention  to  a  mask-like  face,  frequently  seen  in  the  alcoholic 
variety  of  multiple  neuritis,  affecting  jwrticularly  the  jx)rtion  of  the  face 
between  the  eyes  and  lips. 

Etedrical  Changes, — ^Owing,  probably,  to  the  variable  amount  of  in- 
jury and  irritation  in  the  nerves,  electrical  tests  in  polyneuritis  give  all 
possible  changes  from  the  normid  in  different  cases,  and  frequently  at 
different  periods  in  the  same  case.  Xot  infrequently  in  the  early  days 
of  the  disease  electrical  excitability  to  faradic  and  galvanic  currents  is 
somewhat  increased.  This  lasts  but  a  short  time,  when  diminished 
&radic  response  is  presented,  and  may  be  attended  in  rare  instances  by 
voltaic  diminution,  a  purely  quantitative  change.  More  frequently  and 
customarily,  as  faradic  excitability  diminishes,  the  voltiiic  current  aug- 
ments in  power  and  eventually  presents  some  or  all  of  the  items  of  the 
reaction  of  degeneration  (see  p.  47).  Complete  abolition  of  electrical 
response  to  the  galvanic  current  is,  however,  rare,  even  in  the  sev^erest 
cases.     Popoff  ^  contends  that  diminution  of  electrical  resi)onses  may  be 

1  "Br.  Med.  Jour./»  Dec.  1,  1900. 
«  "Neurol.  Centralbl.,"  1900. 
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detected  long  before  paresthesia  is  noticed.  Erb  has  noticed  that  with 
the  increased  voltaic  responses  sometimes  myoideina  can  be  easily  pro- 
duced, A  sharp  blow  across  the  muscles  with  the  handle  of  a  percus- 
sion hammer,  especially  near  the  tendinous  portions,  produces  localized 
contraction  of  the  muscle-fibers,  causing  a  swelling  tliat  lasts  for  several 
minutes. 

3Tuscular  atrophy  follows  the  muscular  enfeeblement,  which  in  its 
turn  is  usually  preceded  by  sensory  disturbances.  The  muscular  tone 
sinksas  the  paralytic  features  develop  and  amyotroi)hia  is  promptly  added. 
In  rare  cases  the  loss  of  ix)wer  is  pronounced  and  yet  the  muscular  masses 
retain  their  usual  conformation  and  electrical  responses,  but  gradually 
their  swelling  curves  are  replaced  by  straight  lin(*s  or  even  by  hollows, 
and  the  wasting  in  extreme  cases  apparently  denudes  the  bones  of  every- 
thing but  the  dermal  and  fibrous  structures.  A  polyneuritis  may  stop 
at  any  i>oint  or  attain  any  degree  of  intensity.  The  muscular  atrophy 
necessarily  shows  corresponding  variations.  As  the  paralytic  features 
prepondemte  in  the  extremities  and  j)articularly  in  the  distal  portion  of 
the  limbs,  the  amyotrophia  is  most  marked  in  the  same  positions.  We, 
therefore,  find  it  ordinarily  in  the  hands  and  feet,  in  the  forearm  and 
below  the  knee,  but  there  is  no  voluntarj'  muscle  that  may  not  be  in- 
volved, and  even  the  internal  viscera  are  not  immune.  In  some  cases 
a  thick  layer  of  subcutaneous  fat  or  an  edematous  condition  may  dis- 
guise the  wasting  of  the  muscles. 

Otiicr  Motor  Disturbam'es. — The  lack  of  muscular  balance  in  some 
cases  and  the  diminution  of  muscular  strength,  whenever  pronounced, 
may  be  attended  by  a  ccTtain  amount  of  coarse  tremblinq.  which  is  likely 
to  appear  on  voluntary  eifbrt  or  when  the  nuiscles  are  strongly  exerted. 
This,  taken  with  the  disturbed  sensation,  especially  in  the  fingers,  leads 
to  nuich  cinffixine^^s  in  the  smaller  coordinate  movements  of  the  hand. 
Most  patients  early  find  difliculty  in  picking  up  small  objects,  buttoning 
their  clothing,  etc.  For  similar  reasons  they  are  not  so  precise  in  the 
use  of  the  lower  extremities,  and  from  the  loss  of  sensation  in  the  feet 
they  sway  and  sometimes  fall  in  attempting  to  stand  with  closed  eyes. 
The  gait  may  also  apj)ear  ataxWy  but  in  the  sitting  or  recuml)ent  iK>si- 
tion  these  ])atients  direct  the  movements  of  their  lower  extremities  with 
as  much  exactness  as  their  limited  power  will  allow.  The  same  is  true 
for  the  movements  of  the  upper  limbs.  The  appirent  ataxia  must  usu- 
ally be  attril)uted  to  muscular  weakness.  FibrHlarij  tirifrJnnr/  in  the 
atrophic  muscles  is  frequently  seen.  Cramps  sometimes  occur  ii])on 
effort  being  made  after  a  j)ericKl  of  re]X)se,  or  spontaneously,  or  after 
the  use  of  a  comparatively  mild  faradic  current.  Patients  verv  fre- 
quently  complain  of  cramps,  and  of  cramjx'd  ])()sitions.  IIyj)eresthesia 
and  other  sensor\'  disorders  probably  lead  to  such  eoin])laints. 

Contractures  are  very  ])rone  to  develo]).  Their  disabling  character 
can  not  be  too  strongly  emphasized,  the  more  so  as  the  malposition  to 
which  they  give  rise  can  usually  be  prevented  by  proper,  early  manage- 
ment. They  arise  :  (1)  In  part  from  the  lack  of  balance  in  the  muscles 
on  the  two  sides  of  the  limbs  ;  (2)  in  part  from  the  natural  tendency 
of  the  flexors  to  impose  up<m  the  joints  a  position  of  demiflexion;  (.*])  in 
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put  from  the  action  of  gravity,  and  (4)  in  great  j>art  from  the  dcveloi>- 
ment  of  the  muscular  fibrosis  and  fihrotendinous  rctraction  in  the  mus- 
des  incident  to  the  disease.  From  these  causes  the  foot-<1rop  becomes 
1  fixture.  Attempts  to  dorsally  flex  the  ankle-joint  are  stopped  abruptly 
by  the  rigid,  shortene<l  heel-tendon,  which  alone  impedes  the  joint's  move- 
ments. A  similar  condition  is  often  present  at  the  knee,  ell)ow,  wrist, 
and  even  at  the  hip  and  shoulder.  In  exceptional  cases  tenotomies  are 
eventually  required  to  enable  the  patient  to  put  the  heels  to  the  floor. 

The  B^exes. — ^The  cutaneous  reflexea  in  the  parts  affectcHl  by  a  poly- 
neuritis may  be  normal,  but  are  usually  diminished  in  activity  and 
aonietimes  abolished.  The  tendon  reflexes  are  almost  always  diminished 
or  abolished  in  the  limbs  that  are  most  affecteil,  but,  of  course,  only  in 
the  muscles  that  suffer.  The  Achilles  jerk  may  be  al)olished  and  the 
knee-jerk  present,  or  there  may  be  some  difference  on  the  two  sides  of 
the  body.  In  well-marked  cases,  however,  the  ankle,  knee,  wrist,  and 
elbow  reflexes  are  usually  greatly  diminished  and  often  wanting.  Occa- 
sionally in  slight  cases,  and  then  usually  only  at  first,  the  reflexes  may 
be  very  active,  or  even  exaggerated,  but  clonus  is  never  encountered. 
The  organic  reflexes  governing  the  intestine  and  bladder  are  very  rarely 
impaired  and  practically  never  abolished.  Sphincteric  control  is,  there- 
fore, maintained. 

Sensory  Symptoms. — ^The  sensory  disturbances  of  polyneuritis  are 
usually  the  first  to  appejir,  the  last  to  cease,  and  they  often,  even  more 
than  the  paralytic  features,  distress  and  worry  the  patient.  Popoff,^ 
however,  contends  that  reduced  faradic  reactions  are  the  earliest  symp- 
toms, and  the  author  has  foretold  multiple  neuritis  in  alcoholic  cases  by 
the  diminished  knee-jerks  weeks  before  there  was  any  complaint  of  pares- 
thesia. Most  cases  begin  by  paresthesia  in  the  extremities,  which  the 
patients  describe  by  such  words  as  tingling,  numbness,  dumbness,  pins 
and  needles,  coldness,  heat,  crawling,  tickling,  and  similar  expressions. 
They  shortly  notice  that  tactile  impressions  produce  abnormal  sensations, 
and  it  often  requires  careful  questioning  and  examination  to  determine 
whether  the  condition  is  oneofhy{)ersensitiveness,  blunted  sensitiveness, 
or  both  combined.  A  light  stroke  with  a  feather  may  give  rise  to  a  dis- 
tinct si^nsation  of  tingling,  when  the  patient  can  not  tell  whether  he  has  a 
small  object,  such  as  a  pin,  between  the  tips  of  his  fingers  and  thumb,  or 
may  not  be  able  to  recognize  such  a  familiar  objwt  by  the  sense  of  touch. 
Asa  rule,  these  sensor}'  disturbances  are  i>ersi stent  when  once  (established, 
and  only  change  gradually  for  the  better  or  worse.  In  extent  they  present 
the  greatest  differences,  depending  upon  the  activity  of  the  neuritis  and 
ite  dumtion.  Commencing  usually  in  the  finger-ti])s  and  in  the  toes  and 
soles  of  the  feet,  they  gradually  extend  up  the  limbs,  enveloping  them 
as  if  they  were  submerged  in  some  loose  material  like  cotton  or  shavings. 
Commonly  the  disturbance  does  not  go  above  the  elbow  and  knees,  but 
may  reach  the  roots  of  the  limbs  and  invade  the  trunk.  In  a  number 
of  cases  similar  paresthesias  are  felt  in  the  face,  lij>s,  and  tongue  at  an 
early  stage  of  the  malady. 

As  the  disease  advances,  these  j>ersistent  sul)jective  sensory  symp- 

*  ** Neurol.  Centralbl.,''  No.  13,  IIKX). 
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toms  become  aggravated  and  frequently  marked  by  crises  of  intense 
suffering,  which  are  usually  of  the  same  character  in  a  given  case,  but 
vary  widely  in  different  patients.  One  will  complain  of  the  most  intense 
pain  ;  another  suffers  with  burning  sensations  and  wants  cold  applied  ;  a 
third  feels  that  the  extremities  are  cold  to  freezing  and  in  a  warm  room 
bundles  them  with  woolens.  As  a  rule,  when  pain  or  sensory  suffering 
is  pronounced  it  is  most  marked  in  the  lower  extremities.  It  often 
deprives  the  patient  of  sleep  and  is  an  exhausting  element  in  the  case. 

Sensibility  to  touch,  pressure,  painful  impressions,  and  temperature 
may  also  undergo  marked  changes,  which  are  infinitely  varied.  The 
cutaneous  sensations  are  disturbed  in  areas  roughly  corresponding  to  the 
paresthetic  distribution  and  the  motor  loss.  Early  in  these  cases,  when 
the  irritative  conditions  in  the  nerve  are  probably  at  their  maximum, 
there  is  a  tendency  to  hyperasOiesia,  The  patients  may  complain  that  their 
stockings  feel  as  though  full  of  knots,  that  the  bedding  feels  as  if  made  of 
ropes,  and  in  various  phrases  express  the  exaggerated  modifications  of 
touch.  Light  contact  may  be  painful.  Pressure  on  the  nerve-trunks  and 
on  the  muscular  masses  usually  develops  marked  tendeniess,  and  in  severe 
cases  may  evoke  a  painful  crisis.  In  many  marked  cases  some  dissocia- 
tion of  cutaneous  sensations  is  observed.  The  pain  and  temperature 
sensations  may  be  diminished  more  than  tactile  impressions,  or  touch 
may  be  abolished,  the  contact  giving  rise  to  pain  or  discomfort,  which 
may  not  be  properly  located.  In  cases  where  the  local  conditions  of 
wasting,  anesthesia,  and  electrical  tests  indicate  marked  nerve-degenera- 
tion, the  patient  may  still  complain  of  pains,  burning,  etc.  In  late  cases 
anesthdic  features  are  nearly  always  present,  but  it  is  nire  for  them  to 
reach  a  complete  degree.  Some  mcKlifications  of  the  muscular  and  joint 
sense  arc  also  encountered,  so  that  the  blindfolded  ])atieiit  may  have  un- 
cc^itain  knowledge  of  the  position  of  the  limbs.  The  transmission  of 
all  forms  of  cutaneous  sensation  may  be  retarded,  and  generally  all 
forms  are  uniformly  decreased. 

Various  toxic  substances  differ  in  the  sensory  disturbances  they  pro- 
duce. Some,  with  alcohol  and  grip  at  the  head,  produce  niurked  painful 
disorders  of  sensation  ;  while  others,  of  which  lead  and  di[)htlieria  are 
the  chief,  mainly  cause  motor  impairment, — another  argument  for  the 
central  location  of  the  disturbing  element. 

Ocular  Symptoms. —  M^'^ion. — Among  the  s])eeial  senses,  that  of 
vision  is  the  one  prineijmlly,  if  not  alone,  affected.  Many  of  the  sub- 
stances capable  of  producing  a  jx)lyn(niritis  also  engender  a  toxic 
amblyopia.  These  are  especially  alcohol,  lead,  arsenic,  and  the  carbon 
gases.  (For  the  special  symptoms  which  pertain  to  them,  reference 
should  be  made  to  p.  103,  and  to  s])ecial  Avorks.)  It  must  be  borne 
in  mind  that  even  a  pronounced  optic  pai)il litis,  retracted  fields,  color 
scotomata,  and  considerably  reduced  vision  may  fail  to  attract  a  ])atient's 
attention  and  must  be  intelligently  sought.  In  the  toxic  cases  the  con- 
dition is  bilateral  and  symmetrical,  and  usually  of  insidious  development. 

Motion, — Squints  and  diplopia  have  been  noted  as  frequently  as  once 
in  ten  times  in  diphtheric  neuritis  (Remak)  and  occur  also,  l)ut  less 
frequently,  in   the   alcoholic  form.     They  are  due  usually  to  a  neuritis 
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qS  the  ociiloinotor  nen^es,  but  sometimes  to  nuclear  involvement,  when 
they  an?  commonly  attended  with  apoplectic  features  and  are  of  sudden 
onset.  The  motor  nerves  of  the  eveball  mav  l)e  affected  equally  or 
fii^rly,  producing  corres|X)nding  deviations,  ptosis,  etc.  Commonly 
single  mu^'les  are  paralyzed,  a  complete  ophthalmopk^ia  being  usually 
of  nuclear  origin. 

The  Pupih, — In  rare  cases  of  polyneuritis  the  pupils  liave  been 
tBiH'ted.  Dilatation,  contraction,  and  inequality  have  been  notiKl  by 
variiHis  observers.  The  pupillary  reflexes,  however,  are  unimpairtHl, 
tnd  the  Argyll-Rol)ertson  phenomenon  is  not  se(»n.  Brunton  contends 
that  the  pupillary  r(»s]>onse  for  aeeommcxlation  is  lost,  that  for  light  re- 
maining active,  the  converse  of  the  Argyll-Robt^rtson  plienomenon. 

Aixomfnoflaiion  is  often  disturbc»d  in  diplithcric  neuritis,  of  which 
it  is  one  of  the  most  constant  symptoms.  Here,  too,  tlie  pupils  remain 
active.  As  a  result  of  the  paralysis  of  accommodation  vision  for  near 
objei-ts  is  reduced.  This  cau  be  detected  ev(?n  in  very  young  children 
by  asking  them  to  note  a  pin-hole  in  a  calling  card.  For  older 
patients  printed  characters  are  blurred  and  illegible. 

Trophic  and  General  Conditions. — In  addition  to  the  muscular 
atn>phy,  the  trophic  disturbance  is  maniii^st  in  the  extremities,  especially 
toward  the  digits.      The  skin  is  ill-nourished,  cold,  muddy  in   com- 
plexion, often  turgid  and  reddened.     It  is  often  glossy  about  the  nails 
and  the  fingers  are  tapered  with  overhanging,  claw-like  nails,  which  the 
patient  sometimes  refuses  to  trim  owing  to  the  tenderness  and  hyperes- 
thesia,    fxlema  is  not  infrequent  and  rarely  an  extra  deposit  of  fat  is 
encountered,  as  also  in  the  condition  named  adiposis  dolorosa  by  Der- 
cura,  but  ordinarily  the  fat  disappears  early.     Perspiration  is  rwluced, 
or  more  rarely  increased,  causing  a  sodden  cnimbling  of  the  epidermis. 
The  nails  and  hairs  may  become  coarse,  stiff,  and  fragile.     Heri)etic 
emptions,  erythema,  and  ulcerations,  so  frequent  in  an  onlinary  neuritis, 
are  verv  uncronmion. 

The  general  nutrition  is  usually  greatly  reduced  and  slight  elevations 
of  temperature  are  common.  In  the  infectious  forms  fever  may  naturally 
beexpt?cted.  The  prolonged  toxic  or  cachectic  state,  which  usually 
antedates  the  onset  of  the  polyneuritis,  ac<jounts  for  much  of  the  physi- 
cal depression,  but  some  of  it  is  apparently  due,  and  its  continuance  is 
partly  attributable,  to  the  lowered  functional  activity  that  per\'ades  the 
entire  nervous  system.  In  severe  and  i)n)longed  cases  diffuiulty  in 
swallowing,  an  inactive  stomach  and  intestine,  a  wTakencnl  heart  and 
&iling  circulation,  the  continuance  of  pain,  with  perhaps  insomnia  and 
mental  disturbance,  pnxluce  a  marantic  depression  that  ends  fat^illy  or 
destn>ys  resistive  jx)wer  against  acute  infections  su(^h  as  ])neum(mia. 
Bat  usually  the  general  state  can  be  maintiiined  at  a  satisfactory  level. 

Mental  Symptoms. — Following  Korsakoff,  a  numl)er  of  writ<'rs  have 
sought  to  delimit  a  psychosis  peculiar  to  ])olyneuritis.     It  was  pointtKl 

oat  bv  Colella^    that   such   mentid    disturbance    occurriKl    onlv   when 

•  »■ 

the  patient  was  hereilitarily  neuropathic.     Among  others,  Ferrari  ^  has 
shown  rather  conclusively  that  this  so-c«1Uk1  jxilyneuritic  psychosis  is 

^•'Kivista.Sperimentale,"  vol.  xx.  «  ''Alien,  and  Neurol.,"  Jan.,  1H96. 
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merely  the  mental  state  that  marks  chronic  poisoning  by  altHihol,  lead, 
and  other  toxic  substances,  and  has  something  in  common  with  the  con- 
fiisional  insanity  that  sometimes  follows  infectious  fevers.  Charcot 
maintained  that  it  was  related  solely  to  alcohol,  but  Bury  ^  has  noted  it 
in  the  Manchester  epidemic  due  to  arsenic  in  ver>'  moderate  beer  drinkers. 
Even  here,  however,  an  alcoholic  influence  can  not  be  denied.  However, 
the  association  of  mental  disturbance  with  polyneuritis  is  extremely  com- 
mon and  in  slight  degrees  is  easily  overlooked.  It  is  most  often  en- 
countered in  the  alcoholic  variety,  then  in  lead  cases  and  tiie  infectious 
multiple  neuritides.  In  some  cases  the  mental  condition  precedes  the 
appearance  of  neuritic  ])henomena,  but  more  commonly  follows  the  onset 
of  the  polyneuritis  and  develops  progressively  with  it.  It  is  first  manifest 
in  a  change  of  temperament  and  character.  The  patient  becomes  irrita- 
ble, capricious,  and  exacting,  or  may  show  apathy  and  indolence.  This  is 
attended  or  followed  by  loss  of  sleep  and  the  nights  are  often  marked  by 
agitation  and  vague  alarm,  which  subside  with  the  day,  to  return  at 
evening.  Hallucinations  develop  as  the  malady  advances  and  may 
lead,  in  the  depressed  and  apprehensive  mental  state,  to  impulsive  acts 
of  a  self-protective  or  defensive  character.  The  patient  may  thus  attack 
or  abuse  those  about  him  or  seek  safety  in  flight.  I'hese  marked  men- 
tal symptoms  may  still  subside  toward  morning,  but  finally  in  some 
cases  the  delirium  persists  night  and  day.  When  this  cerebral  condition 
occurs  it  usually  appears  comparatively  early  in  the  case,  and  corre- 
sponds, i>erhaps,  to  those  irritative  features  that  have  been  indicated  in. 
the  j)eripheral  nervous  apparatus.  Convulsions  sometimes  most  clearly 
and  emphatically  demonstrate  the  cortical  irritation. 

As  the  i>anilytic  features  develop  in  the  limbs,  a  partially  demented 
conditi(m  obtains  for  the  cerebrum.  Often  the  period  of  delirium  and 
excitement  is  not  cvolvwl,  and  the  depressed  mental  condition  is  insidi- 
ously developinl  j)rimarily.  This  is  markctd  most  prominently  by  a  for- 
getfalncm  which  jKTtains  to  the  immediate  past  experiences  and  docs  not 
notably  disturb  the  patient's  recollection  of  events  and  conditions  prior 
to  the  illness.  Such  a  patient  may  talk  rationally  and  logically  on  every 
possible  subject,  but  is  likely  to  forget  what  he  has  said  or  heard  only  a 
few  moments  previously,  and  repeats  remarks  and  questions  at  short 
intervals  or  tells  the  same  story  over  and  over.  Because  of  this 
anmcsia  he  is  frequently  at  fault  as  to  the  day  of  the  week  or  month, 
or  even  the  hour  of  the  dav,  and  nuiv  be  unable  to  tell  at  noon  what 
he  had  for  breakfast.  This  is  in  most  striking  contrast  with  the 
patient's  ability  to  remember  the  slightest  details  of  his  early  life,  with 
his  apparent  consciousness  of  his  surroundings,  and  with  his  ability  to 
logic^ally  asscK'iate  facts  presented  to  him. 

In  addition  one  often  observes  what  at  first  would  seem  to  be  the 
play  of  a  diseased  imagination.  These  jmtients  may  assert,  perhaps  when 
already  confined  to  bed  for  months,  that  they  are  just  returned  from 
a  long  journey,  of  which  they  give  endless  and  minute  details,  name 
persons  en(*ountered,  repi»at  conversations  held  and  business  transacted, 
when  tlu^  were,  in  fact,  unable  to  turn  over  in  bed.     Such  tales  are  re- 

*  Lov.  vii. 
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counted  in  the  most  ordinary  way,  without  the  slightest  excitement,  and 
oumpletely  forgotten  in  a  short  time.  If  we  analyze  them  we  find  a 
mas;  of  more  or  less  definite  incidents  or  purposes  transierrwl  from  the 
patient's  pa^  life  and  brought  down  to  the  date  at  which  they  are  re- 
ooanted,  the  intervening  time  having  disappeare<l.  Patient**  will  speak 
of  having  just  seen  relatives  long  dead,  or  give  directions  for  tlie  enter- 
tminment  of  persons  who  may  be  in  distant  parts  of  the  world.  If  their 
attention  is  called  to  these  discrepancies  they  first  try  to  maintain  their 
statements,  but  readily  become  mentally  confused  and  uncertain. 

This  amnesic  mental  condition  may  he  developed  in  all  grades  of 
intensity,  and  may  even  prcx^eed  to  complete  denumtia  and  a  fatal  termina- 
tioii.  The  bodily  strength  and  powers  of  assimilation  usually  are  cor- 
respondingly depraved.  The  mental  disorder  passes  away  as  the  case 
mends,  and  the  mind  is  usually  perfectly  clear  before  the  peripheral 
apparatus  is  fully  restored. 

Course  and  Special  Forms. — Polyneuritic  cases  present  many  clin- 
ical varieties  and  some  special  forms.    An  ordinary  case  may  be  outlined 
as  follows  :     The  first  complaint  is  of  tingling  or  formication  in  the  feet 
and  legs,  with  occasional  pains.     After  a  few  weeks  the  hands  and  fore- 
arms are  similarly  affected  and  some  slight  loss  of  muscular  strength  is 
recognized.     The  sensory  and  motor  troubles  increase.     Pain  becomes 
more  prominent  and  the  paralytic  features  invade  the  thighs,  hips,  and 
perhaps  the  trunk  and  arms.     After  about  eight  weeks  the  malady  is 
full-fledged.     The  patient  now  walks  with  the  high  action,  the  muscles 
of  the  extremities  are  notably  wasted  and  give  the  electrical  reaction  of 
degeneration,  foot-drop  and  wrist-drop  are  well  marked,  and  the  reflexes 
are  diminished  or  abolished.     The  patient  is  uncertain  on  his  feet,  the 
legs  and  feet  readily  be«)me  edematous,  red,  and  livid  ;  with  closed  eyes 
he  sways  and  perhaps  falls.     In  IxhI,  from  the  weakness  in  the  arms 
and  tmnk,  he  can  not  gain  the  sitting  posture  without  help.     The  mus- 
cles and  nerve-trunks  are  sensitive  to  pressure ;  there  is  some  anesthesia 
or  at  least  much  blunting  and  retanlation  of  the  cutiineous  sensations, 
and  much  sensitiveness  in  certain  cases.     The  skin  is  drv  and  thinned 
about  the  digits  and  base  of  the  nails.     At  this  time  nientiU  disturb- 
ance is  likely  to  appear.     Afler  this  state  is  reached  the  case  remains 
almost  stationarv  for  several  months ;    then  the  sensory  disturbances 
diminish  slowly,  the    pains   decrease,  the   anesthesia   disai)jK^drs ;   the 
muHcles  r^:ain  their  former  proj)ortions,  strength,  and  reactions ;  the 
reflexes  reappear,  and  full  recovery  is  established,  afler  about  twelve 
months  from  the  onset  of  the  disease.     Very  often  anesthetic  areas  be- 
come hyperesthetic  and  the  pains  increase  as  regeneration  passes  down- 
ward.     In  some  instances  the  disease,  instead  of  coming  to  a  standstill, 
progresses  to  a  fatidity  by  involving  the  muscles  of  the  trunk,  of  respira- 
tion, deglutition,  and  circulation.     Death  results  from   pneumogastric 
involvement     In  other  cases  the  development  of  fibre >ten(li nous  con- 
tractures disables  the  patient  after  convalescence  until  surgically  relieve<l. 
Again,  the  progress  of  the  dist^ase  may  be  much  varicnl.     It  may  com- 
mence insidiously  and  then  advance  with  great  ni])idity,  or,  commencing 
suddenly,  quickly  reach  its  maximum  and  then  slowly  or  quickly  sub- 
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side.  When  atropliy  is  well  marked,  rt»8toratioii  is  always  a  tedious 
affair.  As  a  rule,  in  the  cases  that  recover  full  health  is  regained, 
but  in  a  few  cases  localized  atrophies  and  contractures  remain  perma- 
nently. 

Other  clinical  varieties  depend  on  the  location  of  the  pwminent 
symptoms  of  the  disi^ase.  The  cranial  nerves,  the  upper  extremities,  or 
the  lower  limbs  may  be  most  affected.  Some  cases  show  a  prcjwn- 
derance  of  motor  disability,  others  of  sensory  disturliance.  The  rare 
cases  marked  at  first  by  increased  reflexes,  increased  electrical  responses, 
marked  hyperesthesia,  and  i)erhaps  a  tendency  to  delirium,  must  not  be 
overlooked. 

In  addition  there  is  a  small  j^rouj)  of  very  acute  cases  in  which  the 
dis(»a.se,  b(»ginnin^  in  the  feet  and  legs,  nij)idly  invades  the  thighs,  the 
trunk,  the  upper  extremities  (commencing  in  the  fingers  and  gmdually 
passing  up  the  limbs  to  the  shoulder),  and,  finally  involving  the  dia- 
pliragm  and  the  bulbar  nerves,  reaches  a  fatal  termination  in  from  six 
to  twenty  days.  By  some  writers  this  form  is  considered  identicjil  with 
lyandry's  paralysis,  but  by  others  is  distinguished  from  it  by  the  disturb- 
ance of  sensation  and  reflexes  and  the  jHistmortem  presence  of  changes 
in  th(»  nerve-trunks.  Any  sharp  distinction  is  arbitrary  and  untenable, 
as  all  gradations  between  multiple  neuritis  and  acute  ascending  myelitis 
are  encountered,^ 

Certain  toxic  elements  cause  a  polyneuritis  marked  by  peculiar  and 
even  characteristic  symptom  groups  that  merit  brief  attention. 

The  alcoholic  form,  besides  being  the  most  usual  }x>lyneur]ti8, 
presents  with  considerable  uniformity  the  following  features :  The 
lower  extremities  an»  the  most  aflectwl,  and  the  painful  sensory  dis- 
turbances reach  their  highest  range  in  this  toxic  state.  They  are  pro- 
{Kirtionately  much  more  ])ronounced  than  the  paralytic  conditions.  The 
paresthesia?  are  particularly  int<inse  and  intolerable.  The  muscles  and 
nerves  are  especially  sensitive,  anil  cutaneous  hyj)eresthesia  is  exquisitely 
develo|)ed.  The  high-action  gait  is  usually  well  marked,  as  the  exten- 
sors of  the  leg  are  gt»nendly  affecti'd  with  the  nmscles  below  the  knee. 
Atrophy  is  well  marked  and  the  tendency  to  fibrotendinous  contracture 
is  ver>'  strong.  Involvement  of  the  ocular  muscles  is  comparatively 
frwjuent  and  bilateral  scotomatous  amaurosis  is  common.  Of  all  forms, 
alcoholic  j>oly neuritis  funnsh(»s  by  far  the  greatest  number  of  cases  of 
mental  disturbance.  Ilecovery  is  eomj)aratively  rapid  if  alcohol  can  be 
withdrawn.  Ri'lapses  are  prol)able,  and  a  single  indulgence  before*  the 
disi'ase  is  definitely  at  an  end  may  cause  the  most  startling  reap|x»rance 
and  exaggeration  of  all  the  former  symptoms. 

Lead-palsy  in  typical  cases  ])resents  some  or  all  of  the  following 
conditions  :  It  usually  (jomes  on  after  ])rolongt»d  ex|X)sure  to  intoxication 
through  i\w  patient's  occupatitm,  or  by  the  use  of  drugs  and  cosmetics, 
or  by  drinking  contaminat(Hl  water.  The  source  of  the  lead-|)oisoning 
is  often  extremely  puzzling  and  requires  the  most  painstaking  search. 
The  paralytic?  fwitures  are  usually  i)receded  by  colie^s  and  consti|)ation, 
and  may  develoj)  at  a  long  jwriod  of  months  afU^r  the  pjitient  has  l)een  re- 
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moved  from  the  80uix*e  of  intoxication.  In  other  cases  the  administration 
of  alkaline  iudids  to  one  impregnated  with  lead,  but  showing  no  marked 
sTni[>ton]s  of  it,  may  precipitate  the  neuritis.  The  upper  extremities 
are  first  and  almost  exclusively  affected.  The  distribution  of  the  palsy 
t  pnictically  symmetrical,  but  the  right  hand  is  most  disabled  in  right- 
hamled  patients,  the  opix)site  hand  in  the  left-handed.  Sensory  dis- 
turbance in  the  hands  is  practically  absent,  but  if  the  legs  are  affected 
cutaneous  sensibility  is  changed  and  jiains  are  usually  present  below  the 
knee^  The  muscular  wasting  is  prominent,  and  in  some  cases  seems  to 
be  the  primal  disonler,  bringing  th(*se  cjises  into  apparent  relation  with 
the  niyojiathies.  Most  cases  show  the  wrist-drop  foiturc,  but  arm  and 
shoulder  ty|)es  may  l>e  encountered  alone  or  may  l)e  gnu! ually  added  to 
the  first  form,  establishing  an  apjwarance  of  relationship  with  the  spinal 
myojiathit»s.  The  musi*les  of  the  larynx  are  fre<|uently  affected,  as 
shown  by  aphonia.  The  retrocarpal  tumor  is  usually  develo|XKl.  Ocular 
disturbances  ain?  frequent,  and  due  to  optic;  neuritis,  from  which  sudden 
blindness  may  occur.  When  the  trunk  and  bulbar  nuiscles  are  involved, 
die  outhK)k  is  better  than  in  the  alcoholic  varietv  under  similar  circuni- 
staiRvs.  The  course  is  usually  insidious  at  the  beginning  and  protracted 
throughout. 

Lead-fialsy  also  has  its  ass(x;iated  mental  disturbance.  In  rare  cases 
tins  resembles  the  one  so  usual  in  alcoholic  |K)ly neuritis  sketched  at  page 
:U8,  with  marked  visual  hallucinations  and  amnesia.  Lead,  however, 
has  its  own  cerebral  disorders.  These  are  an  acute  mania  and  a  condi- 
tion that  presents  all  tlie  somatic  indications  of  general  paresis,  but  is 
usually  marked  by  mental  sluggishness  and  is  devoid  of  the  expansiveness 
of  true  paretic  dementia.  In  addition  Icjid  may  engender  general 
cerebral  affet^tions  by  its  action  on  the  circulation,  mainly  by  the  arterio- 
^lerosis  and  kidney  disorders  it  induces.  Delirium,  convulsions,  coma, 
hemiplegia,  and  combinations  of  these  are  frecjuently  encountered  in 
plumbism. 

Diphtheric  Paralysis. — The  term  j)aralysis  is  selected  purposely, 
as  a  neuritis  can  not  alwavs  be  demonstrated  in  these  cases.  Hochhaus 
found  only  the  muscles  affected,  and  Babinski,  in  rabbits  paralyzed  by 
inje<*tious  of  the  toxins  derived  from  the  Klebs-L<>ffler  bacillus,  found 
nu  duingi^s  whatever.  In  certain  cases,  however,  a  periaxial  neuritis 
is  clrarlv  demonstnible.  What  the  conditions  are  that  determine  a 
neuritis  in  one  case  and  leave  no  trace  in  others  can  not  now  be  stated. 
The  result  in  l)oth  instancies  is  undoubtedly  due  to  the  action  of  the 
toxins  evolvcnl  in  the  life-history  of  the  bacillns  of  dij)htheria.  Diph- 
theric palsy  may  ap|)ear  after  all  forms  of  the  initial  malady,  wliat- 
ever  its  apparent  intensity  or  IxKlily  locsUion.  Ware,  for  instance, 
reports  a  typical  case  with  the  usual  pharyngeal  l)alsy,  the  diphtheric 
membrane  being  located  on  the  vulva.  It  seems  to  be  rather  more 
crimoion  in  adult  cases,  ])erhaps  because  the  j)alatal,  pharyngeal,  and 
pneumogastric  involvement  in  infants  may  k^ad  to  a  fatal  termina- 
tion without  biMUg  attributed  to  a  nerve-lesion.  Ordinarily,  it  apjK'ars 
during  convalesc^ence  in  from  one  to  three  weeks  after  the  diphtheria 
ha«i  sul)si4leil,  but  may  develop  within  a  day  or  two  of  the  appearance  of 
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the  pscucloniembranc.  The  rauscles  of  the  soft  palate  and  the  pharynx 
are  th<»  first  to  siiifer,  a.s  a  rule,  and  the  pamlysis  may  extend  to  the  lips, 
ch(^»ks,  and  tongue.  If  it  spix^ads  further,  the  legs  next  suffer.  The 
knet»-jerks  are  often  al)olished,  even  before  the  palate  is  disturl)ed.  The 
upper  extremities  and  the  trunk  are  invadc»d  only  in  exeeptional  cases. 
The  museles  of  the  nwk,  on  th<»  eontniry,  are  frecpiently  weakened,  so 
that  th^  head  may  roll  about  helplt»ssly  on  the  shoulders.  The  affected 
muscles  rarely  waste  and  contractures  hanlly  ever  develop.  Sensory 
changes  consist  of  insensibility  in  the  afftKJted  jiarts,  as  in  the  pharynx, 
larynx,  etc.  Much  pain  and  painful  paresthesia  are  wanting.  There 
is  usually  some  ataxia  in  the  extremities  and  Romberg's  sign  is  seen. 
At  the  time  the  palatal  difficulties  app(»ar  there  is  usually  some  loss  of 
visual  acuity,  esjK»cially  for  near  objects,  which  is  due  to  the  character- 
istic j>aralysis  of  accommo<lation,  but  the  pupils  do  not  fail  to  act. 
Strabismus,  double  vision,  and  ptosis  are  not  uncommon.  In  adults, 
sexual  impotence  is  frt»quently  develoi>e<l.  Mental  symptoms  almost 
never  occur.  Diphtheric  i>alsy  is  of  rapid  development  and  usually 
terminates  in  recovery.  If  only  the  palate  is  affecte<l,  cure  is  reached 
in  two  or  three  wec»ks ;  in  more  genendized  forms  the  disjibility  is  pro- 
longeil  to  three  or  four  months,  or  even  to  a  year  in  severe  cascts.  If 
dc^ath  occurs,  it  mav  l)e  attributable  to  the  cjichexia  and  inanition  from 
inability  to  swallow  or  may  be  caused  by  pneumogastric  {)aralysis.  In- 
spiration pneumonia  is  also  likely  to  carry  off  the  jwitient.  In  very  rare 
c^ses  of  diphtheric  palsy  the  paretic  features  are  fleeting,  and  change 
from  place  to  place  or  disappear  and  return.  These  cases  are  more 
fre(|uent  since  the  general  use  of  antitoxin  in  the  treatment  of  diph- 
theria, pn)bal)ly  b(»«nise  easels  are  now  saved  that  otherwise  would  have 
t4Tminated  fatallv. 

Er3rthromelalgria  is  a  variety  of  multiple  neuritis  affecting  princi- 
pally the  plantar  nerves,  and  first  descrilHKl  by  Weir  Mitchell  as  a  vaso- 
motor neurosis.  Collier  ^  rejH)rts  ten  cases  of  erythromelalgia  in  organic 
nervous  disonlers  :  six  of  insular  sclerosis,  three  of  tabes,  and  one  of  mye- 
litis. It  may  also  occur  with  decided  arterial  changes,  but  undoubtedly 
is  a  neuritis,  as  proven  by  Mitchell  and  Spiller.-  It  usually  attacks  men, 
and  is  wors<'  at  night  and  after  walking.  The  feet  become  intenst»ly  red 
and  show  some  swelling.  Th(»  pain  is  of  a  burning  sort  and  the  attend- 
ing pcrsjHRition  may  be  profuse.  Heat  aggnivates  and  cold  relieves  the 
distress.  An  elevated  jH)sition  also  affords  relief.  Walking  may  become 
so  painful  as  to  be  impossible.  Trophic  disturbance  in  the  skin  in  severe 
cases  is  cncountenKl.  TIk*  condition  may  get  well  s|>ontaneously  or  he 
very  jx'rsistent.  Rest  in  IxkI,  ekrtricity,  massage,  and,  in  protrjicted 
cas<*s,  excision  of  the  posterior  tibial  nerve  have  been  advised. 

Beri-beri,  or  kakke,  is  a  [K)lyneuritis  that  apparently  dei>ends 
UjK)n  a  s|K'<!ific  infection.  Si'veral  investigators  have  found  various 
micro-orgjuiisms  which  they  havi?  thought  to  l)e  the  pathogenic  agents, 
but  there  is  as  vet  a  lack  of  uniformitv  and  confirmation.  There  are 
those  who  insist  that  it  is  due  to  carbonic  gas  }K)isoning.  Others  have 
attributed  it  to  a  diet  of  fish  or  rice.    It  arises  when  people  are  huddled 
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together  in  prisons,  asylums,  barracks,  or  on  sliiplKMinl,  and  is  |>articu- 

krly  commou  in  Cliina,  Japan,  and   India,  and  in  South  and  Central 

America.      It  is  marked  by  paralytic  and  atrophic  disorders,  es|)ecially 

in  the  lower  limbs,  and  particularly  in  the  antero-extemal  lejr  musc*les, 

pniducing  the   characteristic  gait.       The  phn*nic  and    pneumogastric 

ner\-es  suffer  early,  an<l  respiratory  and  caixliac  symptoms  are  pmmi- 

nent.     The  face  and  tongue  an»  frt»quently  affected.     The  sensor\'  dis- 

onlers  are  mainly  anesthesia  and  severe  lightning-like  pains.     Edema 

of  the   lower  extremities  is  often  ver\'  great.     It  may  also  invade  the 

trunk  and  flood  its  cavities.     The  kntH*-jerks  are  lost  early.     There  is 

fnH|uently  right   cardiac  dilatation,  rapid    luart  action,  and   imimmrs 

over  the  base.     Mental  disturbance,  similar  to  that  in  alcoholic  <^ses, 

k  frequently  observctl.     All  degrees  of  severity,  from  simple  weakening 

of  the  lower  extremities,  with  cardiac  palpitation,  to  a  pernicious  acute 

fitrm,  like  an  acute  ascending  myelitis  that  runs  to  a  fatal  termination 

in  a  few  days  are  presented.      Intermediate  varieties  may  l>e  marked 

imist  by  atn>phy  or  by  edema,   and  are  ver}'  long  in  ri*i*overing,  with 

lieath  always  likely  from  pneumogastric  accidents.      A  large*  pn>|>ortion 

4fcf  cases  are  said   to   have   intestinal   |>arasites.      H.   AV right  *    found 

changes  in  the  cells  of  the  jK)sterior  root  ganglia  antl  the  anterior  horns 

of  the  cord  in  eight  consecutive  cases. 

Leprous  Neuritis. — The  invasion  of  the  ner\'es  by  the  leprous 
lacilhis  sets  up  a  multiple  neuritis.  There  is  a  marked  tendency  to 
fihnnd  proliferation  in  the  nerve-trunks,  which  often  l)ecome  niKlular, 
ami  eventually  the  bacilli  disappear.  The  spinal  cord  is  exc*eptionally 
invaded  by  the  bacillus  (Souza,  Martins),  an<l  prc^sents  central  cavities, 
especially  in  the  posterior  horns  and  gray  c<»mmissure.  The  prominent 
R'nsory  disturbance  is  anesthesia,  which  occurs  in  discrete  plaques,  favor- 
ing ill  l<K':ition  the  liands,  feet,  forearms,  li»gs,  and  face.  By  spreading, 
an  entire  memlx*r  or  a  large  portion  of  the  IxKly  may  Ix'come  anesthetic, 
and  the  deep  parts,  muscles,  bones,  etc.,  are  also  involved.  Muscular 
atn>phies  are  comjiaratively  slight,  and  most  affect  the  small  musi'les  of 
the  hands,  feet,  and  lace.  Atrophic  conditions  in  the  hands  and  ft*c»t 
leail  to  mutilatitms  of  the  extrt^mities.  Fingers,  toes,  and  even  hands 
ami  f(«t  necrose  and  are  cast  off.  The  evolution  of  the  neuritis  is 
extremelv  slow,  and  mav  extend  over  a  score  of  vears. 

In  some  cases  a  dissociation  of  cutan(*ous  sensjition  is  encountere<l 
similar  to  that  of  syringomyelia,  es|x*cially  of  the  Morvan  ty{)e,  and 
pnil>ably  due  to  the  cord  lesions  prt*viously  note<l. 

Recurrent  multiple  neuritis  as  a  variety  has  lKH*n  descrilx^d  by 
Sherw«iod,  Koss,  Dreschfeld,  Targlowa,  Klumpke,  and  Osier.  Thomas ^ 
also  reports  a  case.  It  apf)ears  that  certain  individuals  are  suscej)tible 
to  repeated  attacks  from  various  j>oisons,  but  {particularly  fn>m  lead 
and  alcohol.  It  is  not  reijuisite  that  the  |>atient  Ik*  exjH»sed  to  the 
intoxicant  to  induce  a  recurrt»nce  of  the  neuritis,  an<l  it  is  unde- 
termined whether  there  is  an  original  susceptibility  or  the  tirst  attack 
leaves  a  predisposition  to  its  return. 
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Diagnosis. — The  diagnosis  of  a  case  of  well-marked  multiple  neu- 
ritis, based  ii|K>n  a  fairly  full  history  and  a  detailed  examination,  can 
hardly  be  missed  ;  but  in  the  early  stages,  when  a  diagnosis  is  of  most 
importance,  it  is  frecjuently  extremely  difficult  The  major  items  upon 
which  it  then  rests  are  the  motor  and  sensory  symptoms,  their  sym- 
metrical distribution,  their  predominance  in  the  ends  of  the  extremitieH, 
the  more  marked  aifection  of  the  extensors,  the  modification  of  the 
reflexes,  the  tenderness  of  nerve-trunks  and  muscles,  and  the  history 
or  presence  of  some  toxic  agent  capable  of  producing  the  neuritis.  A 
multiple  neuritis  may  be  confounded  with  several  diseases  of  the  spinal 
conl,  esjKX'ially  jK)liomyelitis  anterior  and  locomotor  ataxia.  The  fol- 
lowing differential  tables  may  help  to  distinguish  them  : 

Multiple  NEuarns. 

In  adults. 

Insidious. 

Begins  in  ends  of  limbs. 

Symmetrical. 

Qradual  extension. 

Sensory  disturbance  early  and  persistent. 

Mental  symptoms  common. 

Recovers  completely. 


Poliomyelitis. 

Most  fre(|uent  in  children. 

Onset  abrupt. 

Km  braces  entire  limbs. 

Not  usually  symmetrical. 

Immediate  tendency  to  improvement 

Sensory  symptoms  slight  or  absent. 

No  mentid  symptoms. 

Usually  leaves  some  deformity. 


Locomotor  Ataxia. 
Girdle  pains  and  lightning  pains  early. 

Nerve-trunks  often  insensitive. 

Muscular  sense  disturlxid  early. 

Aniyotrtiphia  and  reaction  of  degenera- 
tion absent. 

Peculiarity  of  gait  <lue  to  incixirdina- 
tion  and  irrespective  of  nmscular 
strength. 

Strikes  heels  first  an<l  does  not  follow 
stnii^ht  line. 

Circulation  and  trophic  condition  of 
limbs  normal. 

Perforating  ulcers  Joint  lesions,  and  oste- 
onatliies  arc  (H)mmon. 

Argvll-Rolx^rtson  phenomenon  usoal. 

Optic  atrophy  common. 

Vesical  troubles  frequent  and  early. 

Gastric  and  intc^stinal  crises. 

FcH'al  incontinence  common. 

Sometimes  followed  by  paretic  dementia. 

Of  slow  evolution,  requiring  years. 

Incurable. 

Syphilis  usually  in  the  history. 


Multiple  Neuritis. 

No  girdle  pains ;  lightning  pains  infre- 
oucnt. 

Usually  oversensitive  and  often  thick- 
ened. 

Only  slightly  disturbed  or  intact. 

Develop  early. 

Due  to  paresis  and  proportionate  to 
loss  of  power. 

Strikes  t-oes  and  outer  border  of  foot 
first  and  walks  in  straight  line. 

Muscular  atrophy,  edema,  lividity,  and 
epithelial  changes. 

Rare  or  unknown. 

Never  present. 

Riirc,  but  toxic  amaurosis  frequent 

Very  exceptional  and  late. 

Dyspepsias  from  toxic  causes,  consti- 
pation from  lead,  etc. 

Only  in  acute  pernicious  cases  and  in 
stuporous  states. 

Otlen  accompanied  by  mental  disturb- 
ance. 

Of  insidious,  progressive  develop- 
ment, re<|uinng  months. 

Recovers  if  patient  survives. 

Antecedent  mtoxications,  infections,  and 
cachexias. 


My€Utii<  is  (listinjruislied  from  |K)lyneuritis  by  the  girdle  pains,  the 
paniplegia,  the  anesthesia.^,  the  retention  of  ekxjtrical  responses  in  many 
of  the  paralyzed  muscles,  and  the  present  of  the  deep  reflexes,  which 
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usually  are  extremely  exaggerated.  In  this  disease  l>edftores  are  com- 
mon ;  in  polyneuritis  well-nigh  unknown.  The  sphincters  are  usually 
beyond  ordinary  control  in  myelitis  and  practical! ly  unaffected  in  neuritis. 
Hy^eria  is  sometimes  confoundeil  with  j>olyneuritis,  and,  indeed,  both 
may  l>e  present  in  the  same  patient,  but  sliould  none  the  less  be  separately 
reix^iized.  The  pjiin  in  hysteria  lacks  sincerity  of  facial  expres- 
eion  and  the  deep  nmscular  masses  are  practically  never  sensitive. 
Hysterical  anesthesia  is  segmental,  and  mrely  involves  all  four  extn»m- 
ities  symmetrically.  The  reflexes  and  elet;tric»al  reactions  arc  present  in 
hysteria — there  is  no  wjtsting,  no  cutaneous  dystrophy.  Tlie  evolution 
of  hysteri<'al  tnnible,  its  emotional  concomitants,  and  its  stigmata  are 
sufficiently  signiiicant. 

The  jjernieioiis  anemlan  often  present  re<luced  reflexes,  paresthesias  in 
the  extremitii*s,  uncertain  gait,  mental  vagueness,  and  general  nuiscular 
weakness.  A  careful  blmxl  examination  shows  characteristic  cellular 
changes  (see  page  452). 

Thf  diagnosis  of  the  toxic  cmme  and  its  origin  is  usually  made  in 
securing  the  history  or  in  making  the  examination  of  the  patient,  but 
many  tinu^  prasents  great  and  even  insujH'rable  difficulties.  The  alco- 
holic, lead,  and  diphtheric  tyjx»s  of  {K)lyneuritis  are  themselves  signi- 
ficant of  their  origin.  Alcoholic  addiction  is  frequc^ntly  deniitl,  csjk*- 
ciallv  bv  women.  Patients  may  even  be  unaware  that  thev  are  takinir 
large  quantities  of  alcohol  in  the  form  of  various  nostrums  and  patent 
mnlicines.  The  absence  of  the  lead  line  on  the  gums  should  not  mis- 
lead, as  it  onlv  occurs  where  there  is  some  local  disturlmnce  about  the 
necks  of  the  teeth.  A  dose*  of  icnlid,  followed  bv  an  analvsis  of  the 
urine,  may  show  plenty  of  lead.  Hair-dyes,  faci»-j>owders,  and  styptic 
appli(*ations  or  injections  may  contain  lead,  and  the  pcjly neuritis  may 
appear  several  months  after  tluMr  discontinuance.  Arsenic  and  lead  in 
fiibrics,  jnints,  wall-paj>er,  toys,  and  nuHlicinal  ])rescriptions  are  to  be 
borne  in  mind.  In  diphtheria,  if  the  patient  has  been  cx]K)S(h1,  it  is  not 
necessary  to  have  a  i)seudomembrane  or  even  a  history  of  a  sore  throat 
in  order  to  attribute  the  palsy  to  the  proper  source.  Ix'prosy  and  beri- 
lieri  are  distinguisheil  by  their  infectious  and  (»linical  j>eculiarities. 
There  remains  the  great  class  of  infc»ctions  arising  from  intestinal  fer- 
mentation and  the  infectious  disea-^es,  which  must  \w  dc(»iphercd  from 
the  history  and  examination  of  the  j>atient. 

Prognosis. — It  may  l>e  laid  down  as  a  genenil  rule  that  if  the  cause 
of  a  polyneuritis  <«n  l)e  removt»d,  the  patient  has  a  very  good  chance  of 
complete  recover}',  and  that  recovery  is  the  most  common  t^^rmination 
of  the  dfeease.  The  prognosis  is  to  be  nuKlifled  in  acconlance  with  the 
nature  of  the  pathogenic  agent,  the  mode  of  evolution  of  the  diseasi*, 
its  intensity,  extent,  and  localization,  and  the  general  ])hysical  condition 
of  the-  i^atient.  Diphtherial  polyneuritis,  unless  the  j)aticnt  succumbs 
in  the  early  chiys  of  the  attack,  is  the  most  benign  form,  and  rapidly 
terminates  in  recovery.  Ijead  palsy  alone  very  rarely  causes  death,  but 
is  u^llally  attended  by  a  l>ad  general  state  and  is  of  long  cluration  and  a 
disaWii^  character.  Alcoholic  neuritis  is  more  frecjuently  fatal  and  is 
customarily  associated  with  other  organic  disease  due  to  the  sjime  cause. 
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The  iiitonso  |)aiiifiil  (H)ndition.s  that  atteiul  it  and  the  debilitating  suffer- 
ing, with  tlie  tendency  to  mentiil  disturlianw,  give  to  tlie  alcoholie  form 
a  high  grade  of  gravity.  Aulo-uUoxIcdiiou  arising  from  the  intestine  usu- 
ally is  tiie  result  of  chronic  and  intractable  l>owel  disease,  and  is  corre- 
sjH)ndingly  protracted  and  unnianageabh'.  Acuh'  invasion  and  rapid 
evolution  of  a  jK)lyneuritis  kiad  at  once  to  the  apprehension  of  respira- 
tory and  ciirdiac  failure  and  an  early  fatal  termination.  On  the  other 
hand,  an  husidious  onset  and  slow  advancement  imply  chnmic  tenacity 
and  a  prolonged  im|)airment  of  |)owers,  with  slow  convalescence. 

The  gravity  of  a  jHilyneuritis  is  in  some  pn)|)ortion  to  its  vxtimiy  |>ar- 
ticularly  in  relation  to  its  advancement  towanl  the  trunk,  implying  great 
helplessness,  and  toward  the  pneumogastri(r,  implying  fatal  amdents 
from  its  implication.    The  prestMiw  o{  cerebral  tnpnptomsy  such  as  jwyclun 

ses  or  convulsions,  and  of 
Hphifil  involvement,  as  81k»wii 
by  loss  of  sphincter  control, 
add  greatly  to  the  gravity 
of  the  outl<H)k.  llie  general 
stat(»,  the  powers  of  diges- 
tion, assimilation,  ami  the 
ability  to  sleep  have  a  strong 
bearing  cm  the  recu})enitive 
pros|x»cts  of  the  patient. 

Treatment. — T\w  first 

element  in  the  treatment  of 
a  multiple  neurilis  naturally 
is  the  removal  of  the  causes 
In  alcoholic  cases  this  is  fre- 
quently a  matter  of  great 
(lifliculty  unless  the  {mtient 
can  be  placed  under  the  care 
of  a  tniined  nurse  or  in  a 
hospital.  In  some  instances 
the  inmiediate  withdrawal 
of  alcohol  is  attende<l  with 
a  gn»at  deal  of  physical  and  mental  disturbaiuv,  but  half-way  measures 
usually  only  pn>long  the  agony  and  fre<juently  fail  com])letcly.  AiW 
such  a  case  has  made  decided  impn)vement  and  if  taken  early  this  may 
promptly  ap|K»ar ;  a  very  little  indulgence  in  alcohol  is  likely  to  csuise 
the  r(»tum  of  all  former  symptoms.  Very  nuKlerate  drinking  is  (rapable 
of  maintaining  th(?m  indefinitely. 

\jinu\  cjin  be  eliminated  fn»m  the  svstem  bv  the  use  of  the  alkaline 
icKlids  and  sulphates,  but  some  rare  must  be  taken  not  to  liberate  the 
metal  too  rapidly,  as  cerebral  disturban<M»  and  an  increase  of  the  imnilytic 
features  may  be  pr(»<*ipitated.  They  should  Iw  commenccnl  in  small  but 
increasing  doses,  and  aided  by  elimination  from  the  skin,  kidneys,  and 
es|x?cially  from  the  constijKited  bowels.  Occupations  giving  rise  to  such 
poisoning  must  l)e  given  up  entirely,  as  even  wh(»n  eonvalescenc»e  has 
i)een  long  establislunl  a  relaps(»  is  likely  to  quickly  follow  a  n*tum  to 
the  former  work. 


d  ^ 

Fig.  117.- The  iippor  figure  r«pn?«entn  t\u*  Mia|KM»f  tht; 
brown-paper  nattrrn,  and  of  tht*  leather  cut  in  c<>rre»iK»nd- 
ence  to  it.  The  diniensiona  an^  approximate,  Tarying  with 
each  leg;  «/  is  the  nnrrowing  for  the  kne(>,  that  the  leather 
may  not  pre».s  on  the  lN>ne  at  the  nidea;  b  ia  the  exeuTulion 
on  eaeh  Hide  for  the  ankle  with  the  narrow  connecting  pi<>e« 
of  leather,  which  in  the  («p4»ciii1  feature  of  the  contriTanee. 


This,  1  to  IJ^  inchea  wide,  and  no  ]ong<>r  than  ia  nw-dful, 

affonU  Iengtnwi.«e,  adequate  aupport  to  make  the  i> 

above  act  down  on  the  foot-pi(>re  on  which  the  pull  acU;  at 


h  and  ff  are  the  ring**  for  the  c«rd«;  the  cordp  are  here 
ahown  only  a»  going  to  the  lower  ringn;  if  there  Ij«  contrac- 
tion of  the  kn<»e,  they  ahould  W  carried  through  thcac  ringM 
and  faatenttl  to  the  other  ringfl  al»oTe  the  knee ;  if  there  Ik 
no  contraction  of  the  knee,  it  is  not  nec<»w»ary  for  the  leather 
to  extend  above  the  knee  (after  (lowerf*). 
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In  auto-intoxications  from  intestina]  fermentation  a  re.striett»d  diet  and 
the  use  of  those  antiseptics  which  tend  to  inhibit  bacterial  activity  and 
redui^e  toxicity  are  indicated.  In  diphtheria  the  source  of  infection 
subsides  with  the  cessation  of  the  bacillary  invasion.  In  the  j)oison- 
ings  following  acute  infections  tlie  toxemic  state  requirt^s  attention  and 
is  best  controlled  by  ver}'  large*  doses  of  iron,  esjiecially  the  tincture  of 
the  chlorid,  by  salol,  and  similar  drugs.  If  a  malarial  element  is  pres- 
ent, quinin  and  arsenic  art*  re(|uired.  The  various  cachexias  that  are 
attendeil  by  the  development  of  multiple  neuritis  unfortunately  are  rarely 
amenable  to  treatment.  In  tul)erculosis  and  cancer,  the  measures  which 
produce  improvement  in  the  general  state  benefit  the  neuritis. 

The  general  physical  condition  in  all  cases  requires  attention  from 
first  to  last,  and  one  of  the  chief  items  in  this  connection  is  rest  for  the 
weakened  muscles.     This  frequently  means  rest  in  bed.     In  all  marked 
cases  such  rest  is  obligatory.     In  the  acute  cases  that  rapidly  involve 
respiration  and  threaten  the  pneumogastric  the  greatest  care  must  be 
taken  to  prevent  pneumonic  inflammation.     At  the  siune  time  the  alimen- 
tation and  support  of  the  patient's  strength  frequently  require  the  use 
of  the  esophageal  tube  by  the  way  of  the  nose  or  mouth,  or  rectal  feed- 
ing may  be  employed.     From  first  to  last,  also,  measures  must  be  taken, 
especially  in  alcoholic  cases,  to  prevent  contractures  and  posture  deformi- 
ties.    These  usually  are  confined  to  the  lower  extremities.     Foot-drop 
and  inversion  of  the  sole  constitute  the  ordinary  deformity,  but  the  knees 
and  hips  are  also  frequently  involved  in  a  semiflexion  made  rigid  by 
tendinous  contractures  and  rarely  by  joint-adhesions.     The  weight  of 
bed-clothing  serves  to  increase  the  foot-drop,  and  must  be  taken  ofi*  the 
toes.     So  far  as  possible  the  feet  should  l)e  kept  at  a  right  angle  with 
the  legs  and  the  knees  and  hips  extended.     The  sensitiveness  of  the 
i^kin  and  the  pains  in  the  limbs  often  defeat  attempts  to  use  any  fixation 
apparatus  such  as  liglit  splints,  but  if  connnenced  early,  they  can  often 
he  worn  with  great  advantage.     Pillows  may  be  so  j)laced  as  to  support 
the  feet  and  remove  tlie  weight  of  beil-covering.      Passive  movements 
m  full  extension  and  esj)ecially  full  dorsal  flexion  of  the  feet  on  the  legs 
should  be  gently  used  several  times  daily. 

In  early  stages  the  use  of  hot  or  cold  applications  has  been  recom- 
mended, but  probably  does  little  go(Kl,  aside  from  slightly  relieving 
the  pain.  Vesication  and  strong  stimulation  by  counterirritation  must 
be  avoided,  owing  to  the  likelihood  of  producing  indolent  ulceration. 
Vigorous  massage  and  electrization  that  produces  firm  contraction  of 
the  muscles  are  also  contraindicated  at  first.  Gentle  strokings  or 
kneadings  of  the  muscles  that  do  not  cause  pain  or  distress  are  often 
very  grateful  to  the  patient,  aid  return  circulation,  and  favor  l(x?al  nutri- 
tion. Hot  baths,  needle  douches,  Turkish  and  Russian  baths,  and  vig- 
orous measures  generally  should  Ix?  reserved  until  the  disease  has  jwssed 
its  maximum. 

The  question  of  anodynes  here,  as  in  sciaticti  and  other  prolonged 
painful  affections,  is  one  requiring  mature  judgment  and  great  conserv- 
atism. The  coal-tar  derivatives  sometimes  act  well  and  are  not  so 
objectionable  as  opiates  and   cocain,  which  alone  seem  caj)al)le  of  con- 
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trolling  the  pains  in  the  severest  cases.  Chloral  and  bromids  combined 
are  the  surest  slee|)-pnKlucers. 

After  the  disease  has  reached  its  stationar}'  period  more  vigorous 
local  measures  should  be  instituted.  Massage  of  the  weakened  muscles 
and  their  exercise  by  galvanic  electricity  should  he  faithfully  and  sys- 
tematically carried  out  once  or  twice  daily.  The  wasted  muscles 
frequently  respond  to  static  sparks  l)efore  they  will  to  the  constant  cur- 
rent, and  this  form  of  electricity,  if  available,  will  then  render  good 
service.  A  iaradic  brush  or  static  sparks  also  seem  to  beneficially 
influence  cuitaneous  anesthesia  and  hyperesthesia.  The  patient  must 
be  urged  to  use  the  limbs,  and  at  the  first  jK)ssible  moment  to  bear 
weight  on  the  feet  and  get  the  heels  to  the  floor. 

In  cases  of  long  standing,  when  the  contractures  are  strongly  devel- 
oped, stretching,  under  anesthesia,  and  the  application  of  fixative  dress- 
ings may  be  done,  and,  if  this  does  not  suffice,  tenotomies  are  in  onler. 
In  chronic!  cases  of  wrist-drop  the  use  of  splints,  as  described  on  page 
293,  will  often  l)e  found  of  signal  service.  Here,  too,  courses  of  hot 
baths,  especially  if  combined  with  intelligent  massage,  hot  douches,  the 
Scotch  douche,  and  Turkish  baths,  are  seryicenble  if  the  general  condi- 
tion of  the  patient  does  not  contraindicate  their  use. 


CHAPTER  V. 

HERPES  ZOSTER. 

Herprs  zostf.r,  also  known  as  zoster^  zona,  and  more  commonly  as 
Hhin<jki<  (Lat.  cingiilniu),  is  an  acute  infectious  disoixler  beginning  with 
pain,  sorcMiess  an<l  burning  in  a  given  s<.»ginental  skin  area,  followed  by 
discrete  groups  of  papules  on  a  nnldened  and  swollen  base,  after  a  few 
days  showing  turbid  and  purulent  contents,  an<l  later  brown  crusts  which 
fall  l)y  the  end  of  the  second  week,  leaving  reddened  or  pigmental 
patches  and  occasionally  sears.  There  is  sometimes  fever  in  the  initial 
stage  which  with  the  pain  subsides  upon  the  appearance  of  the  eruption. 
Secondary  infection  of  the  eruption  may  complicate  the  course  and 
termination  of  tiie  disease.  The  le.^ion  is  an  acute  hemorrhagic  inflam- 
mation of' the  corresponding  |X)stenor  root  g:uiglia.  The  favorite  loca- 
tion is  on  the  lu^ad  or  face  and  about  th<'  trunk,  but  any  |K)rtion  of  the 
cutaneous  expanse  may  Ix'  affected. 

Etiology. —  The  exact  nature  of  the  infection  in  herpes  zoster  is 
not  yet  determined,  l)ut  it  presents  seasonal,  e})idemic,  contagious  and 
self-limit(Hl  peculiarities.  To  this  infection,  or  the  toxin  therefrom 
arising,  the  posterior  root  ganglia  show  a  decided  susceptibility,  but 
commonly  one  only  is  atfected  in  a  given  case.  Certain  ganglia,  more- 
over, are  more  prone  to  attack  than  others,  namely,  the  (rasserian  and 
those  from  the  third  dorsal  to  the  second  lumbar  spinal  roots.  These 
are  in  relation  with  tlie  gastro-intestinal  tract  by  sympathetic  afferent 
fibers.  A  similar  eruption  appears  if  the  ganglion  be  secondarily  in- 
volved  in   any    inflammatory   or  destruetiye    process,   and   injury   to  a 


HEKPF.S  ZOSTER.  329 

wnt^nuik  may  also  cause  a  herpfiie  eruption  limited  to  its  cutaneous 
(lUtritnitinii.  Zoster  sometimes  <K-cnrs  in  eonnection  wttii  miliaria,' 
t)'i)lioii).  mentn^tis,  and  pneumtinia,  and  aAer  ar^nioal,  carlHinic  oxid 
pis,  and  intestinal  (Miisoi lings.  S(<contl  attacks  are  so  rare  as  to  lend 
supptrt  to  tlio  idi.li  that  immunity  is  atfonled  by  the  first  invasion. 
Herpes  2i»it«T  is  altmt  fn^qnent  in  talies  and  paretic  di-meiitia,  Imtli  of 
vhich  eoininonly  involvt^  root  g;in|flia. 

Pathology. — Barenspnmfr  first  fonnd  tliat  crater  was  associated 
with  intlanimatori-  olianjit-s  in  tlic  nerve  and  ganglia.  Hi-ad  and  Camp- 
Wl '  have  placed  the  mutter  on  a  secure  foil iidat ion.  In  all  well- 
exuminf<i  rases  an  acute  inflammatory  condition  is  found  in  tlic  ganglion 
Willi  itlfMxIy  extravasation,  destruction  of  cells  an<l  AIhts,  and  inflam- 
mation of  the  sheath.  These  are  followe<I  by  acute  <l(frrneration  (if 
greater  or  less  amount  and  even  hy  secondarj'  sclerosis.     In  the  /«*r- 

ifjufil  iiffrfK  defeneration 
appt^ri  and  disappears  or 

may  termiiuite  in  sclerosis 

pari  passu  with  tlie  cliange 

in  the  ganglion.    Tiic  nerve 

chai^ies   are    secomJary   to 

the  ganglitmie  invasion,  but 

ail  active  hemorrliagie  in- 

flamiuaiion  may  exteu<l  into 

the  Dene  from  the  ganglion. 

The  spinal    rorti    presents 

aeiite  ilt^eneration    of   tlie 

nut  liU'is  in  the  {Histerior 

nilunin,  appearing  aliont  the 

lenih  <lay  of   the   disea^'. 

The  vi'sicles  of    the   skin 

enipti<>n    contain    a    slcrile 

KRini,  and   no  evi<l<-nct'  of 

lotterial  in\-asion  is  fouiHl  in 

the  neighboring  profoundly 

mflametl  lymphatics. 

The  disease  may  Ik-  considered  as  aiiali^ius  t<i  ixilioniyelitis  anterior 

•cuia,  and  the  anthois  <[Uoted  liave  prtijKisctI   fiir  it  the  name  acute 

(■lienor  poliomyelitis. 

Symptoms. — Zoster   furnishes,  according   to   Max    Joseph,'  abonl 

line  |HT  cent,  of  all  s<i-called  skin  diseases,  attacks  both  sexes  equally 

ami  mninty  between  the  aget-  of  fifU'cn  and  thirty  years.     Both  sides 

iif  the  luidy  are  affected  with  eipml  freipiency,   but   bilateral   herjies 

Bistfr  is  extremely   rare.     There   is  an   old  superstition   that  should 

shii^-s  entirely  ginllc  the  body  it  would  be  fatal.     As  a  matter  of 

fcd,  bilateral   herpes  zoster  is  usually  due   to  serious  disease  of  the 

vrrtebral  column  sncli  as  c-.inecr  or  desEmotive  Pott's  disease.    Epidemics 

uf  jdfXi-T  occur  in  the  spring  and  autumn,  but  sporadic  cases  appear 
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with  regularity  tlirouglioiit  tlio  year.  There  is  a  pnxlromal  period  of  a 
few  clays  with  nialaiMf  and  slight  tcni{>cratiiro.  Pains,  sometimes  in- 
tensely neuralgic,  burning,  discomfort,  iineiu*iness  in  varj'ing  degree,  are 
felt  in  the  jwrt  and  suddenly  the  eruption  ap|>curs.  Commonly,  pain 
and  temperature  then  sulfide  and  the  eruption  nms  its  indicated  course. 
Not  infreipiently,  from  infection  of  the  eruption  by  various  applications 
or  the  fingers,  sloughs  and  even  gangrene  may  result,  but  ordinarily  tinder 
any  cleanly  management  the  blebs  dry  up  and  no  serious  scarring  results. 
The  distribution  of  7/>i!'ter  is  |HK;uliar  and  significant.  On  the  htad 
and  face  it  follows  the  distribution  of  the  three  main  branches  of  the 
fifth  nerve  very  closely  in  some  instances  and  rarely  invades  the  fields 
of  two  of  them  in  one  [mtient.  More  commonly  it  is  confined  to  a  {mtch 
within  tlie  territorj'  of  a  single  branch  and  locate<l  at  the  so-called  max- 
imal [Miint  of  the  segmental  area 
outlined  by-Head  {see  [Hige  59). 
On  the  trunk  the  eruption  is 
either  massed  about  the  maximal 
points  of  [lain  in  the  segmental 
area.s  related  to  the  spinal  cord, 
or,  as  in  the  cose  illustrated,  fol- 
h)ws  the  limits  of  such  aroa  pre- 
cisely. When  occurring  on  the 
extremities,  the  eruption  follows 
the  hingitudinal  lines  of  the  cord 
sejrineutw.  The  erLi]ition  does  not 
foUow  jx-riphend  nerves  and  their 
cutaneous  <listribution  unless  aris- 
ing from  injuries  or  inflammation 


of  ; 


leh  : 


Diagnosis. — The      iliiignosis 
is  virv  readily  made,  only  vesic- 
ular e<'?;oni!i   and    simple  herix-s 
'*  """  '"■'      are  likely  to  be  c,.ufoinidc<l  with 
it.       The  course  of    the    lualady 
II  as  the  anat.iniieal  relations  of  jt.ister  which 
na.       Herpes    occurring    after   arsenic    and 
g  and    herpes   associated  with    pneumonia, 
y]ihoi<l    pivsent    identical    cliungi's    in    the 
In  these  forms  the  girdU'  distribution    is 
eruption  tends  to  be  syirnuetrical,  though 
iTcd  in  these'  iissr.ciation.-. 

1   nose  iti  cipiy/a  and  gnstro- 
still  miclassifii'd  as  to 


will  clear  the  pmblem  i 
are    not    prtseiited   bv 
carbonic  o\id  gas   |>.)isoiiiug 
meningitis,    malaria,   and    Iv 
ganglia,  nerves,  ami  skin.' 
not  pr^mounecil,  and  the  skii) 
typical  Koster  may  he  eiicoimt 

Herpes  simjiU>\,  affecting  the 
iiitotiual   intoxications,  and  berjM's  genitalis  i 
the  participation  of  the  r.Kit  gtmgUa. 

Treatment.— The  treatment  mimus  coMi|>arativelv  nuimp<.rtant.  An 
antiseptii^  h.eal  dressing,  preferiil.ly  a  dry  .me.  a"  fn-c  a.-tion  of  the 
Ixiwels,  and  tlie  climiualion  of  any  ilrsei.verablc  tiixic  or  infectious 
element  are  the  iiidiealion>.  If  the  paiti  or  burning  sensation  is  severe 
a  one  per  cent,  i-neaiu  oinlmi'iit  will  give  relief. 


PART  V. 

DISEASES  OF  THE  CORD  PROPER 


CHAPTER  I. 
LOCALIZATION* 


Anatomical  Considerations. — The  spinal  cord  reaches  from  the 
foramen  magnum  to  the  lower  border  of  the  body  of  the  first  lumbar 
vertebra.  From  its  lower  portion  the  lumbar  and  sacral  nerve-roots 
extend  to  their  several  intervertebral  foramina  and  make  up  the  cauda 
equina,  which  occupies  the  dural  sheath  from  the  lumbar  enlargement 
of  the  cord  to  the  bottom  of  the  sacral  canal.  The  relations  of  the 
cord  to  the  surface  of  the  body  and  to  the  vertebral  bodies  and  the 
spinous  processes  are  shown  in  figures  120  and  121. 

The  cord  is  to  be  considered  as  made  up  of  a  number  of  similar  and 
partly  independent  segments  corresponding  to  the  vertebral  bodies,  and 
each  l)earing  a  pair  of  spinal  nerves.  In  addition  it  furnishes  a  longi- 
tudinal pathway  for  afferent  and  efferent  nervous  impulses.  In  early 
fetal  life  these  conl-segments  are  in  apposition  with  their  corresponding 
vertebrae,  but  become  gradually  displaced  upward  as  the  spinal  column 
outgrows  the  cord.  At  birth  the  lower  end  of  tlie  cord  is  opposite  the 
third  lumbar  body.  The  nerve-roots,  as  a  result  of  the  unequal  verti- 
cal growth  of  the  cord  and  spine,  become  progressively  longer  from  top 
to  bottom,  and  in  the  same  way  the  spinal-cord  segment  occupies  a  posi- 
tion relatively  higher  tlian  its  vertebral  centrum.  In  the  cervical  region 
thirs  amounts  to  the  height  of  about  one  vertebral  body,  and  in  the  dor- 
sal region  to  alx)ut  one  and  a  half  vertebral  bodies.  The  five  lumbar, 
five  sacral,  and  one  or  two  coccygeal  segments  are  crowded  into  the  lum- 
bar enlargement  below  the  upper  level  of  the  eleventh  dorsal  and  al>ove 
the  second  lumbar  vertebral  Ixxly. 

In  estimating  the  position  of  the  various  vertebral  bodies  we  are 
guided  by  the  subcutaneous  tii)s  of  the  spinous  processes.  It  will  be 
recalled  that  these  have  a  downward  direction  in  the  cer\'ical  and  dorsal 
region  and  overlap  the  body  of  the  vertebra  below.  Thus  the  tip  of 
the  eighth  dorsal  spine  is  on  a  level  with  the  ninth  dorsal  body.  Refer- 
ence to  figure  121  will  make  this  clear.     It  follows  tliat  the  exit  of  the 

spinal  root  at  the  intervertebral  foramen  has  only  a  relative  relation  to 
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tlie  Mird-wtnHfnt  frr>tn  wlucli  it  nrifririatcs.  Cmxl-le-ion^.  are,  therefore, 
always  above  (lie  level  of  tlietr  spinal-nerve 
symptoms. 

Evfiy-  spinal-conl  negnieiit  |M>K!<es8es  motor, 
(icnsorj',  aii<l  rcHex  functions  l>esi<l«'  viusomotor, 
vi««'ral,  ai)il  tropliii- activities.  These  are  re- 
latnl  to  corn>s|Hin(lii)g  ImmIv -segments,  which 
an-  shown  in  their  entaiieoiis  extent  in  figures 
17  unci  2i>.  Thi'lr  relation  (<>  the  viscera  has 
ain-ady  Inh-ii  in<)iiiili>il  (sw  p.  o7j. 


(■,v»,.v-™r//..,-.v  .if  th<'  -■■inl  j-liitw  liiat  the 
■.Tiiv  :iiii]  white  iiiiiller  varv  in  pfii|MH1iiinat(' 
MiWi  and  .nitlim^ai  .liUm-i.i"  Iwels  (Fig.  12;J). 
The  wliite  niiitti'i'  i>  iliviilul  iiiln  iitniieroiis 
/HMcs  anil  ii-;ii'l>.  Oni'  divisiiiii  is  iKiised  uii 
ihe  .■iiil>ry..l..j,riral  .h'V('l..j.nirm  -if  tlu^  variuns 
trarl>  {\''ni.  ^^l\).      I'riHii  <li^^^■^■1il^Ms,   jihys 


.L-i.-d 


>;|«- 


ri-siills..fin..rlml[.r<" 
clivisi.iu    ..r  111.'    inii-l 


<'>|><ri;illv   t'ii>iii    the 
.«..  lmvc'..tillfimliiT 
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figure  125  for  the  a:tceit<Iin(j;  dtrgeiiemtion^  which  follow  complete  divi- 
sion of  the  cord,  and  fortliedescendiii}!  degenerations  after  similar  lesions. 

The  H-sha|iod  cross-section  of  the  gray  matter  shows  numerous  cell- 
bodies.  Of  these  the  anterior  coniual  grouja  are  the  best  understood 
and  contain  the  cell-bodies  of  the  lower  motor  neuron  through  which 
motor,  trophic,  and  va'ioniotor  influences  are  exercised  over  the  muscles, 
hones,  and  skin.  The  central  canal  is  situated  in  the  gray  conmiiesure. 
The  essential  elementri  of  the  Ki>n\  are  supported  by  fibrous  tissue  which 
is  c()ntinuuu!4  with  the  penetrating  septa  of  the  piu  mater. 

The.  i-iifulation  in  the  cord  is  one  of  its  most  important  anatomical 
features.  Many  of  the  cord  diseases  are  due  to  vascular  lesions  or 
infections,  and  Ixttli  their  vertical  distribution  and  lateral  outlines  in 
traasversc  sections  niav  be  limited  to  the  corresponding  arterial  fields. 


(Schwfcr). 


The  arterial  supply  of  the  conl  consists  of  two  systems,  anterior  and 
posterior.  The  anhrhr  nj/iiial  orferi/,  arising  within  the  skull  by  two 
roots  from  the  vertcbrals,  extends  the  entiri'  length  of  the  cord  at  the 
anterior  fi.-Mii-e  (Fig.  1 27).  It  is  reinforced  by  branches  from  the  inter- 
(^stal,  lundiai",  ami  sncral  arteries,  which  follow  the  eorn'spontling  iier\'es 
into  the  spiiKil  Ciinal  and  acconijnuiy  the  nei've-ro<)ts  to  the  cord.  The 
anteri<ir  s]>iuid  artery  gives  off'  alxmt  three  hundred  branches,  <nlled 
(inferior  mrdian  firferien,  which  [K'nctrate  the  anterior  fissure  at  a  right 
angle  to  the  pari'iit  stem.  At  the  conniiissnre  they  enter  the  loiil  and 
without  dividing  turn  towanl  the  right  or  left  initerior  horn.  ,Vt  the 
neck  of  the  horn  the  artery  divides  into  lui  aiitiTiiir  braneh  to  the 
anterior  horn  and  a  posterior  bnincli  wliieli  U  distriijuted  to  the  neck 
and  to  a  jwrtion  of  the  [Kisterior  horn.     A  brancli  is  uIh.>  given  off"  in  a 
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%tirp  12i>  for  the  aMsemling  (liberie rut! < ins  whicli  follow  complete  divi- 
sion of  the  cord,  ant)  for  tlie  descending  degenerations  after  similar  lesions. 
The  H-sha|ted  cross-section  of  the  gray  matter  shows  numerous  cell- 
bodies.  Of  tliese  the  anterior  cornual  gmups  are  the  best  understood 
and  contain  tlie  cell-bodii-s  of  the  lower  motor  neuron  throng))  which 
motor,  trophic,  and  vasomotor  intliionces  are  exercised  over  the  muscles, 
booes,  and  skin.  The  central  eunal  is  situated  in  the  gray  commissure. 
The  e»«iential  elements  of  the  cord  are  supported  by  fibrous  tissue  which 
is  r^mtinuous  with  the  penetrating  septa  of  tlio  pia  mater. 

The  nmUatioii  in  Ike  cord  is  one  of  its  most  imjiortiint  anatomical 
festures.  Many  of  the  cord  diseat^es  are  due  to  vascular  lesions  or 
infections,  and  Ixith  their  vertical  distribution  and  lateral  outlines  in 
transverse  sections  ni«v  be  limited  to  the  corresponding  arterial  fields. 


The  arterial  sujtply  of  the  conl  consists  of  two  systems,  anitrior  and 
posterior.  The  anterior  Kpliial  arfert/,  arising  within  the  skull  by  two 
niots  from  the  vortebrals,  extends  the  entire  length  of  the  eoiil  at  the 
anterior  fissure  (Fig.  127).  It  is  reinforced  by  bninclus  from  the  inter- 
costal, lumbar,  and  sacral  arteries,  whi<^h  follow  the  corrciTiponding  iier\es 
into  the  spinal  canal  and  accompany  the  ncrve-nxits  to  the  coi-d.  The 
anterior  spinal  artery  gives  off  alKiut  three  hnndreil  bnuiehes,  <-aIled 
anifrior  meflUiH  arteries,  which  penetrate  the  anterior  fissiii-e  at  a  right 
arple  to  the  prent  stem.  At  the  comniissui-e  they  enter  the  i-oid  and 
without  dividing  turn  toward  the  right  or  left  anterior  horn.  At  the 
DO('k  of  the  horn  the  arterj-  divides  into  an  anterior  branch  to  the 
anterior  honi  and  a  posterior  bmnch  which  is  <listnbute(l  to  tiie  neck 
and  to  a  portion  of  the  posterior  horn.     A  branch  is  also  gi\en  off  in  a 
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_ _ IL-tricUi(iIi«gTminuiulP|.    P»it 

■uppJlril  aiilT  li;  ihv  miLiTicir  niwlinn  dikI  Iu  bniiihm  Is  Hhadod  wlih  mMIfI  IIii».    1>(rt  xuppllwl  ualr 
hj  Ihfl  pcrlpncnl  ant^rint  In  ihikdv*!  wllb  dAlfl.     I'art  i4i|»plkHl  bj  buth  hjvIciiih  of  nrlFrin  In  umdiaded. 

Mirim.    l*Rri  Mipiiltnl  liy  piMi-rhir  (rteriiil  nrHlvm  uliiiilnl  wirh  dal*.   Tarl  nupplled  b;  anterior  ifalaa 


Vi%.  1X7.— Anrria-  '<!  Llw  (filnal  rord.  A  S.  An1i'rti>r  i>r>li»l ; 
■urali  us,  lliMliiniiilh::  nc.  anterior  ivnlriil;j>.  iHMlrrlor  i-pnlral^or 
lu«nl;  ml,  uhIIeii  lairral;  pi.  pwlprlnr  lalvral :  p r, |H»i<-rli<r  rai 
inlifnnulUlF  n^*ti :  /i  m,  [wiMrkir  iuhIUd  (ninHOHl  afler  Uliemlrii 
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vertu-al  <lirecttoii  coniiniinicatiiig  witli  tho  neitt  similar  artory.iiid  furiuiitg 
a  Inii^ritiidiiiat  chain  in  tlic  gray  matter  (Fig.  12^),  The  anterior  spinal 
arterj',  from  its  lateral  raniificatiuna  on  the  surface  nf  the  ottrd,  al.so  sup- 
plie:*  the  white  matter  iti  the  periphery  of  the  ventral  lialf  of  the  coid. 
The  poiiterior  arterial  wystem  of  the  cord  i^npplieii  its  dorsal  half 
TIm'  two  ponterior  npititil  atiericM  ariw  st'iwrateiy  from  the  vertebnU.t 
anal,  ciiursing  aronnd  the  niediilhi,  extend  the  entire  length  of  the 
«»nl  jtist  outside  the  posterior  ner\c-root.-i.  I>ike  the  niitfrior  spinal 
arterj',  tlicv  receive  numerons  supply  branches  from  the  iiitcn-ostal 
and  liimluir  arteries.  They  give  otf  «;i«(rfw»'rf/c  ifrrnf/icjt  whii-li  unite 
with  those  of  the  anterior  system 
on  the  surface  of   the  cord,  and  also 

present     a     chain     of    anastoniop-ing 

hranchi-s  on  the  i)osteri()r  median  line 

of   the   cord.     Fnini    these   branches 

small  twigs  penetrate  the  cord  sup[>ly- 

ing  tlw  gray  matter  of  a  [lortion  of  the 

pust<-rior  liom  anil  the  posterior  half  of 

the  white  matter  of  the  con!  (Figs.  127 

and  128).     The  arterial  twigs  entering 

the  cord  are  of  the  terminal  variety, 

and  therefore  do  not  anastomosi-.     The 

territories  of  the  two  systems  are  not 

fiitirely   iiHle|iendent,,as   tlic   honlers 

of  their  irrigation  fields  overlap  and 

tlie  adjacent    white    and    gra^'   niatt4.'r 

rei'eive    arteries    from    both   sources. 

Three  arterial  districts  arc  thus  con- 

^itut«d :   (1 )   That   supplied  only  by 

the  anterior  system  ;  (2)  that  supplier] 

(inly  by  the  posterior  system,  and  (-'t) 

liiat  irrigate<I  bv  Ixitli  svstenis  (Fig. 

It  will  I)c  ap)Hirent  fi"i»ni  these  facts 
thut  arterial  disease  mav  induce  lesions 
in  tlie  jxtsterior  half  of  the  cord,  or  in 
tlic  anterior  Jialf.  Further,  the  in- 
&rtiiin  or  obliteration  of  a  single  an- 
terior median  arterj-  will  practically 
destroy  the  correspoiHling  anterior  horn. 

The  circulation  in  tho  c<ird,  as  a  wlmle,  presents  .some  niechani<.'al 
ronditiiins  that  are  significant.  The  spinal  aileries  tiiv  the  longest  of 
ibeir  size  in  the  body,  atid,  owing  to  their  (■i)urse,  are  not  subject  to  th<' 
ilirwt  impact  of  i-arciioc  impulses.  In  this  resj)ect  they  are  vcrj'  liifi'ci- 
«!t  fmni  those  of  the  brain.  Arterial  pressure  is  also  slight,  and  the 
veniHisondet  into  the  plexnses  about  the  dura  is  not  an  advautagi-'nis 
nne  in  the  erect  position.  Gravity  im|K-dcs  the  iiltirn  ciivulation  as 
well  as  the  supply.  This  is  most  marked  at  the  lower  eiul  of  the  cunl. 
The  long  course  the  lumbar  and  sacral  arteries  have  to  piu-suc  in  an 


338  DISEASES  OF  THE  CORD  PROPER, 

upward  direction  along  the  corresponding  nerve-roots  in  the  cauda  still 
further  reduces  the  circulatory  qualifications  of  this  end  of  the  cord. 

The  arteries  in  the  conl  are  provided  with  perivascular  lymph- 
sheaths,  which  are  continuous  with  the  arachnoid  meningeal  spaces. 
A'^i^nje  comitantes  accompany  the  arterial  branches  and  empty  into 
|>osterior  and  anterior  plexiform  venous  chains  on  the  surfiic^  of  the 
conl,  discharging  in  turn  into  the  extradural  ])lexuses.  Regurgitation 
from  the  extradural  veins  is  pn)bably  impossil)le. 

The  poHferior  roots  bear  a  ganglionic  enlargement  situated  just  out- 
side the  dura,  except  on  the  lowest  pairs,  where  it  is  within  the  sheatli. 
Its  function  is  tropliic  for  the  afferent  tracts  in  the  cord. 

Vertical  Localization  of  a  Cord-lesion. — Cord-lesions  are  irrita- 
tive or  destructive  and  are  manifestwl  by  corresponding  symptoms  in  the 
periphery  to  which  the  injured  cord-segments  are  anatomically  related 
and  to  which  their  pcTipheral  nerxx^s  are  distributtKl.  Irritative  lesions 
are  marked  by  sensory  exaggt^ration,  such  as  hyperesthesia  and  pain,  by 
cramps  and  increased  reflexes.  Ani^sthesia,  paralysis,  and  abolished 
reflexes  result  from  dc»struction  of  a  conl-segment.  Trophic  loss  and 
vasomotor  paralysis  may  also  ensue,  but  become  apparent  at  a  later  date. 
The  symptoms  of  a  cord-lesion  embrace:  (1)  Those  due  to  tlie  derangement 
of  the  injured  segment ;  (2)  those  resulting  from  disturbance's  in  the  con- 
duction attributes  of  the  cord,  and  (3)  those  arising  from  the  secondary 
deg(»nerations  in  the  cord.  These  are  variously  combineil,  dei)ending 
upon  the  extent  of  the  lesion  in  the  cross-section  of  the  cord  and  its  age. 

Motor  Symptoms. — A  completely  disabling  injury  falling  Ujwn  any 
cord-segment  prcxluces  paralym^  in  the  musc^les  supplied  by  that  segment. 
It  will  be  noticed,  in  the  following  tiible,  thnt  muscular  actions  are  func- 
tionally gronjR»d  in  the  conl  and  extend  in  a  vertical  din^ction  through 
K»venil  segments.  Single  muscles  are,  therefore,  practic^illy  never  alone 
pandyzed  by  spinal  lesions.  Such  a  circumscrilK»il  palsy,  or  one  confint^d 
to  a  group  of  musc»les  supplied  by  a  single  nerve-trunk,  at  onc»e  declares 
the  peripheral  character  of  the  lesion.  Not  only  are  the  muscles  sup- 
plicnl  by  the  injure<l  segment  pandyzed,  but  all  muscles  represc^nted  in  the 
cord  below  the  lesion  are  withdrawn  from  voluntary  control  through  the 
divisi<»n  of  their  motor  |)siths  in  the  upjH»r  neurons,  which  traverse  the 
cr<>4s-lesion  by  way  of  the  pyramidal  tracts.    A  paraplegia  is  thus  induced. 

If  tlu?  lesion  is  not  a  destnictive  <me,  but  irritative  in  its  effects, 
Hp<mnH  and  ngldity  may  be  present.  Thesis  are  usually  attendtnl  by 
clonus  in  the  large  muscles  whose  tendons  pass  over  joints ;  they  are 
present  in  all  the  levels  l)elow  the  upp<T  limit  of  the  lesion,  but  more 
esj>ecially  in  the  lower  limbs. 

In  late  cases  of  j)artial  cross-lesions  the  rigidity  and  HjHtdIc  features 
are  well  developed.  The  1ow(t  limbs  are  held  rigidly  (»xten(kJ  or,  less 
frequently,  sharply  flexed.  Any  attempt  to  move  them  causes  chmic 
trtMubling,  which  may  finally  end  in  a  sharp  ])ulling  up  of  the  leg  with 
a  **  jack-knife ''-like  jerk,  or  the  thighs  may  l)e  held  so  rigidly  by  the 
muscles  of  the  jK'lvic  ginlh*  that  if  one  limb  is  raised  from  tlu*  l)ed 
by  the  f(M)t  the  other  follows  with  it.  (hntrmiures  finally  develop : 
(1)  By  the  jwiralysis  of  one  group  of  muscles  and  the  unoppose^l  over- 
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action  of  antagonists ;  or  (2)  by  the  overirritation  of  the  motor  mechanism 
of  certain  muscles  or  muscle-groups ;  or  (3)  by  structural  changes  in  the 
muscles,  causing  a  tendinofibrosis,  with  its  characteristic  retraction.  Only 
when  dealing  with  the  third  form  is  tenotomy  permanently  useful,  as 
in  the  other  varieties  the  activity  of  the  muscular  masses  promptly  re- 
produces tlie  conditions  sought  to  be  relieved.  In  the  structural  variety 
the  distorted  joint  usually  has  a  certain  limited  range  of  free  motion, 
but  IS  then  abruptly  stopped  by  the  retracted,  unyielding  tendons,  which 
stand  out  prominently.  On  the  other  hand,  the  muscular  contractures,  due 
to  overstimulation  in  which  fibroid  clianges  have  not  taken  place,  usually 
yield  slowly  or,  perhaps,  jerkily  to  efforts  tending  to  extend  them. 


Motor  and  Reflex  Functions  of  the  Spinal-cord  Segments 

(after  Starr  and  Edinger). 


SET.lfENT. 


Cen'M*al 


MraCLES. 


Rkflkxks. 


4  { 


••>     ^ 


6  : 


Dorsal 
Lnmbtir 


J! 
1 1\ 


a] 

•li 


4-S 


I 


Sacral       . 
1-2      { 

5-5 


Sternomastoid. 

Trapezius. 

Scaleni. 

Small  rotators  of  head. 

Diaphragm. 

Lev.  ang.  8cap. 

Rhoniboitls. 

Spiuati. 

Deltoid. 

Supinat.  long. 

Biceps. 

.Supinat.  hrev. 

Serrat  mag. 

I'eetoralis  (clav.) 

Teres  minor. 

Pronators. 

Brachialis  ant. 

Triceps. 

Long   extensors  of  wrist  and 

fingers. 
Pectoralis  (costal). 
I^tiss.  doTsi. 
Teres  m^j. 

Long  flexors,  wrist  and  fingers. 
Extensors  of  thumb. 
Intrinsic  hand-muscles. 
Dorsal  and  abdominal  muscles. 
'  Abdominal  muscles. 
Iliacns. 
Psoas. 
Sartorins. 
Flexors  of  knee. 
Quad,  femoris. 
Int.  rotators  of  thigh. 
'  Adductors  of  thigh. 
Abductors  of  thigh. 
'  Tibialis  ant. 
Calf-muscles. 
,  Ex.  rotators  of  thigh. 
Extensors  of  toes. 
Peronei. 

I^ng  flex,  of  toes. 
,  Intrinsic  foot-muscles. 
'  Perineal  mumbles. 


Dilatation  of  pupil  by  irritating  side 
of  neck,  4-7  cervical. 


Scapular  reflexes,  5  C.-l  D. 
Supinat.  long.,  5  C. 


Bicejw,  5-(>  C. 
Posterior  wrist,  6-8  C. 

Anterior  wrist,  7-8  C 

1  Palmar,  7  C-1  D. 

Epigastric,  4-7  D. 

Alxlominal,  7-11  D. 

Cremaster,  1-3  L. 
I 

I  Patellar,  2-4  L. 
I  Bladder,  2-4  L. 

Kectal,  4  L.-2  S. 
Gluteal,  4-. 5  L. 

Achilles,  .5  L. 

Plantar,  1-2  S. 
Anal,  )  ..  ^  Q 
Vinlc,   i 
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Sensory  Symptoms. — A  cross-lesioii  dcstn)ys  outaiieous  seusatioii  in 
the  segmental  area  corresjxmding  to  tlie  lesion  and  i?i  all  parts  below, 
the  first  directly,  the  second  by  interrnption  of  condnction.  The  dis- 
tribntion  of  anedhesia  is  practically  the  best  guide  to  the  up|)er  level  of 
the  lesion.  In  the  diagrams  shown  on  [yages  55  and  58  it  will  be  seen 
that  the  cutann^us  areas  of  the  skin  do  not  correspond  exactly  to  the 
cutaneous  distribution  of  the  spinal  nerves.  This  variation  will  often 
serve  to  differentiate  between  a  cord-lesion  and  one  of  the  nerve-roots. 
Root-lesions  cause  areas  of  sensorv  disturbances  that  coincnde  w^ith  the 
cutaneous  distribution  of  the  nerves  arising  from  them.  In  the  trunk, 
for  instance,  division  of  the  cord  pnKluces  an  anesthesia  whose  uppcT 
level  is  practically  in  a  horizontiil  plane,  while  rcK)t-lesion  anesthesia  or 
hyperalgesia  follows  the  intercostal  nerves  and  spaces.  The  territories 
supplied  by  the  intercostal  nerves  overlap  decidedly, so  that  destruction 
of  a  single  nerv(»  may  manifest  no  sensory  loss.  It  requires  tliat  at  least 
two  should  be  divided  to  produce  an  anestlietic  patch  or  belt. 

The  upper  boitler  of  a  spinal  lesion  is  usually  furtlier  indicated  by  a 
zone  of  hyperesthesia  due  to  the  irritant  action  of  the  lesion  on  sensory 
paths  within  the  cord  or  uj)on  tlic  posterior  nerve-rwjts.  This  is  des<»ril)(Hl 
by  the  patie?it  as  a  band  or  girdle-like  sensation  about  tlie  trunk  and  as 
tightness  in  the  limbs.  Its  vertical  extent  corresponds  to  the  irritating 
influence,  but  rarely  does  it  exceed  two  segmental  areas.  A  light  toneli 
in  this  hypersensitive  zone  causes  a  feeling  as  of  pins  and  needles,  of 
pricking,  of  burning,  of  tingling,  or  of  a  thrill,  and  is  not  a  pure  exaggera- 
tion of  sensiition,  but  a  [)erversion  of  it.  Ver)^  severe  pain  is  usually 
absent  in  pure  cord  lesions,  but  the  girdling  sensation  is  often  described  a,s 
painful ;  and  if  the  posteri(»r  roots  are  injured,  as  in  Pott/s  disease  or 
through  meningeal  inflannnatioii,  the  pains  are  intense,  and  often  darting 
in  character.  Sponfaneons  srnsfdions  are  fretpiont,  and  ])atients  often 
attempt  to  descril)e  ])eeuliar  feelings  of  an  unnatural  soit  whieh  tluy 
may  locate  in  areas  that  are  absolutely  insensitive  to  external  stimulation. 
Thev  mav  b(^  caused  bv  the  irritation  of  the  eonduetion  tracts  at  the 
upper  level  of  the  lesion,  and  are  tlu>n  referred  to  the  peripheral  sites 
from  whieh  thev  would  naturallv  arise. 

In  lesions  of  lesser  degree  sensation  may  not  be  mneh  atteetcKl,  even 
when  motion  is  abolished,  or  the  geneiTil  sense  of  touch  may  be  broken  up 
so  that  temperature  and  ])ainful  impressions  are  not  recognized.  Tactile 
impressions,  in  tlic  same  way,  may  fail  to  arouse  the  sensorium  wIk'U  more 
energetic  and  painful  impressions  still  ti^averse  the  injured  pathways. 

The  reflexes  furnish  verv  valuable  evidence  not  onlv  as  to  the 
upper  level  of  t\\o  cord  lesion,  but  sometimes  as  to  its  vertical  extent. 
Hie  cord  lesion  that  destroys  the  portion  of  a  reHex  are  within  the  cord 
obliterates  that  reHex  but  does  not  alxilish  the  reflexes  below  its  own  level 
unless  the  cord  is  entirelv  and  eonipletelv  divided.  It  is  now  fairlv  well 
established  that  complete  division  of  the  cord  in  man  extinguishes  all  cord 
reflexes  below  that  level. ^  On  the  eontniry,  if  the  division  is  incom- 
])lete,  the  lower  reflexes  may  at  first  b(»  enfeebled,  but  within  a  few  weeks 
show  nuieh  exaggeration.  In  a  ease  showing  such  increased  reflexes  the 
absence  of  one  or  more  at  a  given  level  points  to  the  diseased  |)ortion  of 

1  Collier,  "  nniiii.'*  Si>rin^,  \\H}\. 
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the  c*>i\l.  Apiin,  the  np|KT  level  t»f  abolished  reflexes  usually  eoiueides 
with  tliat  of  anesthesia,  and  both  fo<udize  the  lesion.  In  other  eases  the 
<*xteiisiou  ami  inva^sion  of  eonl  disease  niav  Ix?  tniccnl  bv  the  suecessive 
disappearance  of  spinal  reflexes ;  its  reeession,  by  their  reappearance. 

Trophic  Conditions. — As  the  trophic  centers  for  muscles  correspond 
with  their  motor  spinal  centers  in  the  anterior  horns,  a  lesion  which 
destroys  this  portion  of  the  gray  matter  of  a  cord's  segment  induces  atrophy 
in  the  related  muscles.     This  atrophy,   like  the  palsy  arising  from  a 
cord  lesion,  has  a  functional  distribution  that  de|)ends  ujion  the  associa- 
tion uf  muscular  representation  in  the  cord.     By  reference  to  the  table, 
po^  339,  it  is  evident  that  all  of  a  large  nmscle  need  not  be  involved, 
and  that  gn>ups  of  muscles  innervateil  by  different  nerve  trunks,  but 
centrally  associated,  may  be  thus  selected.     The  extent  of  the  wasting 
is  limited  bv  the  vertical  dimensions  of  the  lesion.     The  muscles  inner- 
rated  from  the  eonl  above  and  below  the  destructive  pnK*ess  are  spared, 
and   retain    their    nutritional     supply    and    their  electrical    responses. 
The  wasted  muscles  lose  tone  early,  and  shortly  thereafter  present  the 
electrical  reaction  of  degeneration.     Atrophic  loss  is  best  seen  in  the 
must'li^  of  the  extn»mities  ;  next  in  those*  of  the  shoulder  and  pelvic  gir- 
dles.    In  the  thoracic  and  abdominal  regions  the  wasting  is  only  per- 
ceptible when  several  adjacent  eonl  segments  are  diseased. 

Slight  atrophic  diatnrbfmces  appear  in  the  skin,  analogous  to  those  in 
neuritis  and  confined  to  the  area  related    to  the  iiynred  cord  segments. 
In  the  case  of  irritative  lesions,  such  as  acute  niv(»litis  and  eonl  hemor- 
rhage,  the  dystrophic  condition  may  be  acute  and  intense.     Under  the 
iiK'itement  of  comparatively  slight  presMire  or  other  superficial   irrita- 
tion, heqK»toid   eruptions   and    acute   beilsores   form   in    a  few   hours. 
These  ^xx'ur   over   the    sacrum,    heels,    nialh^jli,  and    trochanters   by 
preference,  but  may  occur  wherever  the  bones  are   subcutaneous  and 
the  trophic  control  disturbed.     The  use  of  counterirritation  in  the  mild- 
est form,  and  even  of  frictions  with  the  hand,  may  provoke  them.     Hot 
bottles  that  would  otherwise  cause  no  injury  may,  under  these  circum- 
^nces,  induce  most  serious  local  effects  and  d(H?p  destruction  of  tissue. 
Vasomotor  disturbance   in  some  degree  is  usually  present,  and 
consists,  ordinarily,  at  first   of  a  tendency  to  vascular  dilatation   and 
increased  warmth.      The  so-called    iache  cerebrate  is  easily  provoked 
below  the  lesion.     In  cases  of  long  standing  the  skin  is  livid  and  cold, 
frequently  with  increaswl  perspiration.     Ix»sions  in  the  cervical  region 
(»ften  cause  flushing  and  perspiration  on  the  side  of  the  neck  and  face, 
and  may  re<luce  the  heart-beats  to  forty  or  even  to  twenty  a  minute. 
Dorsal  lesions,  on  the  other  hand,  are  sometimes  attendcnl  by  a  j)ersist- 
ently  rapid  puls<».       These  vasomotor  disturbances   are  frequently  at- 
tended by  an   increase  of  body  temperature   in  lesions   in  the  up])er 
dorsal  and  lower  cervical  regions,  but  it  is  often  difficult  to  exclude 
pyrexia,  due  to  the  infectious  nature  of  the  disease  or  to  intestinal  or 
ve!?ical  disturbance  resulting  from  it. 

Viscered  s3nnptonis  are  usually  not  pronounced,  but  tlie  secretions  in 
X\io  alimentarif  ranal  and  its  muscular  activity  are  iVcHiuently  disturbed. 
(oiisti|Kition  is  the  rule,  and  fennentation  t»f  the  stomach  and  intestinal 
(t)nteiits,  with  gaseous  disturbance  and  great  alxlominal  distention,  is  very 
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common.  Vomiting  and  diflficiilty  in  swallowing  occur  in  lesions  of  the 
cervical  conl.  Th(»  anal  and  vesicjil  sphincters  are  usually  disturbed. 
When  the  lesion  involves  their  reflex  centers  in  the  lumbar  cord,  complete 
relaxation  and  incontinence  ensue ;  but  if  the  lesion  is  al>ove  their  spinal 
'  centers,  voluntary  control  alone  is  lost.  They  then  act  automatically, 
and  the  corresponding  viscera  are  unconscioiLsly  evacuated  at  intervals. 
The  examining  finger  readily  provokes  the  anal  sphincteric  contraction 
in  this  condition,  which  is  not  the  case  if  its  center  is  destroyed. 
There  is  a  tendency  to  fecal  and  urinary  retention,  dependent,  in  part, 
upon  the  lack  of  power  in  the  abdominal  muscles.  In  the  case  of  the 
bladder  this  leads  to  distention  by  increased  residuum  and  weakening 
of  the  detrusor,  and  the  dilatation  of  the  visc»us  may  become  extreme. 
The  result  is  usually  a  cystitis,  w^hich  is  often  precipitated  by  the  use 
of  a  septic  catheter.  Damage  to  the  kidneys  arises  both  from  the 
back-pressure  of  urine  and  the  pro()agatiou  of  inflammation  up  the 
ureters.  The  table  of  symptoms  in  disabling  but  not  absolutely  destruc- 
tive transverse  a)rd  lesions  (set*  pages  343-349)  is  bit*ie<l  ujwn  the 
exhaustive  work  of  Wichnian.^  If  the  entire  cross-section  is  absolutely 
destroyed,  the  symptomatology  is  the  same  excepting  that  then.^  is  com- 
plete absence  of  muscle  reflexes  beh)w  the  lesion. 

Horizontal  Localization  of  a  Cord  Lesion. — Many  spinal  cord 

lesions  are  more  or  less  circumscribed  in  tnuisverse  area,  and  give  rise 
to  widely  different  symptoms  as  they  affect  the  various  physiological 
divisions  of  the  cord.  Some  cord  diseases  are  symmetrical,  and  both 
sides  of  the  transverse  section  show  identical  conditions.  Others  are 
unilateral,  and  the  two  sides  show  difflTcnt  states,  not  only  at  the  level 
of  the  lesion,  but  also  in  the  levels  affei'ted  l)y  the  secondary  ascending 
and  descending  degenenitions. 

Ix'sions  of  the  pyramidal  tracts  priKhice  motor  paralysis  l>elow  the 
level  affected  and  induce  a  sj>astic  condition  in  the  j)anilyzed  area, 
markwl  by  increased  muscle  tonus,  exaggenited  reflexes,  rigidity,  and 
contractures.     These  tracts  degenerate  downward. 

Disease  of  the  posterior  columns  is  marked  by  sensor}'  disturbance, 
especially  of  those  elements  of  touch  related  to  pressure  and  to  the 
muscle  and  joint  sensations.  Ataxia  results.  The  teui])erature  and 
pain  sensations  are  also  usually  diminished,  an<l  nil  forms  of  cutaneous 
impressions  are  delayed  in  reaching  tlie  brain.  The  muscle  reflexes, 
especially  the  deep  tendon  reflexes,  are  al)olis]ie(l  or  greatly  diminished. 
An  upwanl  degeneration  in  the  postcro-internal  column  ensues. 

When  the  anterior  horn  is  atfected  motor  ]>anilysis  occurs,  but  only 
in  the  muscles  which  are  supplied  by  tlie  large  cells  actually  involved 
in  the  morbid  focus.  The  miiclcs  also  atrophy.  If  the  process  is 
acute,  paralysis  taKes  ]>lace  at  once  and  atrophy  gradually  develops.  In 
very  insidious  hsioiis  |)aresis  and  atrophy  develop  at  an  equal  pace,  and 
fil)rillary  twitehings  are  usually  present.  Reflexes  are  abolished  by 
lesions  of  the  anterior  horns  and  vasomotor  ]>aralysis  is  induced  in  the 
field  related  to  the  I'ornual  disease.  Degeneration  descends  the  lower 
neurons  arising  from  the  diseased  portion  of  the  cord,  and  the  reaction 
of  degeneraticm  is  presented  in  nerve  and  nuiscle. 

*  "  Die  Kuckeniiuirksnerven  iiiul  ihrt*  Segineutljczuge, "  BtTlin,  IJKX). 
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DISEASES  or  TBE  COED  FEOFEE. 


Dtfewe  of  the  jMirferior  Aoni  is  inarked  bf 
theeia  in  a  given  am,  such  as  fbUows  a  lesion  of  the 

Leaons  of  the  podarior  rooU  caose  anesdiesia  if  eomplete  ;  kjfpenl- 
gesia  and  radiating  pain  if  irritative. 

Lesions  of  the  anierhr  rods  prodooe  the  same  resnite  aa  Ifuh^m  of 
the  anterior  horns. 

Lesions  arisii^  within  or  immediatdj  about  the  cadnd  canal, 
sjrringomjelia,  produce  a  peculiar  dissociation  of  touch  wrnnalin 
that  painful  and  thermal  impressions  are  not  properly  reoogmaed  while 
tactile  or  contact  impressions  remain  practically  nnafiededL  Joinl 
dystrophies  are  often  added. 

A  lesion  that  divides  one  laieral  hudf  of  the  cord  gives  liae  to  the 
Brown-S^uard  syndrome  (see  p.  55). 

In  many  cord  diseases  two  or  more  phyaological  divisions  are  eym- 
metrically  affected.  In  amyotrophic  lateral  sclerosis  we  have,  added  to 
the  rigidity,  myotatic  irritability,  and  contractures  that  mark  diaeaae  of 
the  lateral  tracts,  a  progressive  muscular  atrophy  that  is  due  to  the 
lesion  of  the  anterior  horns.  Ataxic  paraplegia  is  marked  by  symp- 
toms in  tx>th  the  lateral  tracts  and  the  posterior  columns,  and  we  find 
ataxia  and  rigidity  with  weakness  variously  combined.  The  following 
table  roughly  shows  the  relation  of  the  various  cord  diseases  to  the  jAysi- 
ological  division  of  the  cord.  Those  which  are  marked  by  lesioim  eon* 
fined  principally  to  given  tracts  in  the  spinal  cord  are  denominated 
system  diseases,  as  distinguished  from  indiscriminate  lesicms.  As  will 
appear  in  the  consideration  of  individual  diseases,  some  of  these  <x>rd 
lesionH,  as  in  kx^omotor  ataxia,  are  only  a  part  of  the  morbid  findings. 


''  Indiwrimi- 
Dat«le8ioim.  ** 


Organic  dis- 
eaHeH  of 
the  cord. 


System  dis- 
eases. 


^  Hemorrhage. 
Myelitis. 
Softening. 
luHiilar  sc'lerosis. 
To  mors. 

Tranmatic  injury. 
Compression  from  hone  disease  and  tamora. 


I^esions  of 
single  tracts. 


Comljined 
lesions. 


Anterior  comu. 


I 


Poliomyelitis  acnta. 
ProgreasiTe   mnsca- 
lar  atrophy. 


Lateral  tract. 


Primary     lateral 

sclerosia 
(Little^s      disease.) 
Lathyrism. 


P  o  8 1  e  r  i  o  r  col  -  (  I^ocomotor  ataxia. 
nnins.  \  Ergotism. 


Anterior 
and 
tract 


[lateral]      gclerwriR. 


ic  lateral 


Lateral  and  pos- 
t  e  r  i  o  r    c  o  1  -  - 
nnins. 


Ataxic  paraplegia. 
Friedreich's  ataxia. 
I  leredocerehellar 

ataxia. 
Pellagra. 
Rosnlts     of     cross 

lesions. 
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Lesioiks  of  the  Cauda  Equina. — ^The  descending  roots  of  the 
Imobar,  the  sacral,  ami  th<:  (»ccygeal  nerves  make  up  the  uauda,  which 
occupies  the  dural  sheath  below  the  upper  level  of  the  second  lumbar 
vettebra — a  distance  of  about  ten  inches.  As  the  roots  are  given 
off  in  lateral  pairs,  the  upper  ones  are  external  and  soonest  pass  into 
the  vertebral  foramina.  Those  that  are  longest,  therefiire,  are  8itiiate<l 
towani  the  middle  line.  ,It  is  evident  that  a  lesion  involving  the  dural 
contents  below  tlic  conus  medullaris  will  prodnee  a  root  lesion.  This 
may  be  partial  or  complete,  and  varies  awurding  to  the  level 
vhich  it  occupies  and  the  roots  actually  involved.  The  longer  roots 
are  usually  most  atfectetl,  even  when  the  lesion  is  so  placed  as  to 
embrace  all  the  roots  of  the  cauda  extending  below  the  conus.  As 
■  con.-ie(|uencc,  the  nerves  arising  from  the  lowest  cord  segments  and 
distributed  to  the  lowest  body  levels  arc 
the  ones  eoramonly  disturbed.  The  jtural- 
ysis,  anesthesia,  abolition  of  rcHex  action, 
uhI  atrophy  that  result  from  a  complete 
root  division  correspond  to  the  ]>cripheral 
distribution  of  the  injured  nerve  roots. 
These  peripheral  distribution  areas  oorre- 
spoml  somewhat  to  the  segmental  cord  areas, 
but  sImw  a  marked  tendency  to  follow  tlic 
distribution  of  the  ner\e  trunks  (Figs.  15 
and  16).  Both  sides  of  the  body  are  usually 
aSmed,  but  nniform  syininetrj'  is  the  ex- 
ception while  in  con!  lesiims  it  is  the  rule. 

The  motor,  sensory,  trophic,  and  reflex 
di^iirlKinee  that  results  from  »  complete 
division  of  the  caudal  roots  is  tlie  same 
in  character  that  follows  nerve-trunk  dJvi- 
!>iiiD.  In  lesions  of  less  destructive  ohar- 
Brtor  sensation  may  exceptionally  be  but 
sli^itly  disturt>ed  when  motion  is  quite 
alwlislu.'d.  Increase<l  reflexes  are  not  en- 
countem).       Complete    nud    jiemmnent   loss  Fig.  ■».— Am  ormetibeniiin 

of  rectal  and  bladder  reflexes  points  to  in-    ^i'tJ^VUSZ  ""^"'  ""**""*  "' 
volvement  of  the  cord. 

In  lesions  of  the  cauda,  therefore,  we  have  anatomically  coextensive 
season-,  motor,  tro)»hic,  and  reflex  symptoms,  corresponding  to  the  dis- 
tribntion  of  the  roots  making  np  the  sacral  and  limibar  plexuses  or  a 
pirt  of  them.  The  disturbance  always  ailects  the  lowest  portion  and 
nases  at  some  definite  upper  level.  Most  cord  lesions,  on  the  other 
huid,are  limited  in  vertical  extent,  and  the  reflex  and  trophic  disonlers 
arc  confined  to  the  corresponding  body  s^rments. 

The  usual  lesions  which  aflfect  the  canda  are  vertebral  fractures  and 
dislocations,  new  growths,  penetrating  wounds,  and  hemorrhage.  In 
tabes  and  multiple  neuritis,  which  are  sometimes  confounded  with 
candal  disease,  symptoms  are  present  at  higher  levels,  as  in  the  upper 
citretnities,  ami  in  the  pupi I larj- reflexes.  Injur}- to  the  plexuses  within 
the  pelvis  usually — at  least,  at  first — produces  unilateral  svmjttoms. 
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CHAPTER  II. 
INDISCaUMINATE  CORD  LESIONS. 

TRAUMATIC  LESIONS  OF  THE  CORD  SUBSTANCE. 

The  spinal  con!  is  sometimes  reached  by  j>enetrating  wounds  made 
by  knife,  bullet,  or  other  foreign  object.  It  is  injured  more  frequently 
by  the  displacement  of  vertebne,  and  this  is  alnu^t  invariably  attended 
by  both  fracture  and  dishurjition.  With  the  surgicjil  conditions  we  shall 
not  deal.  It  is  to  be  noted  that  vertebral  fracture-dislocations  are  fre- 
quently devoid  of  any  external  signs  of  displact^ment,  even  when  it  is 
found  |)ostniorteni  that  the  vertebral  Ixxlies  have  l)een  so  completely 
displaced  as  to  actually  shear  the  cord  in  two.  Restitution  to  a  practi- 
cally normal  position  may  occur  at  once,  either  sjwntaneoiLsly  or  due  to 
the  lifting  efforts  of  those  who  first  attend  the  injured  person.  These 
cases  all  furnish  a  history  of  trauma,  and  usually  present  local  evidence 
of  it.  The  question  that  arises  n'gards  the  location  and  extent  of  the 
lesion  in  the  cord.  This  must  b<»  determined  by  an  application  of  the 
considerations  set  forth  in  the  foregoing  chapter. 

The  progrnosis  in  a  case  of  actual  injury  to  the  cord  substance  is 
always  grave  and  generally  fatal.  If  the  lesion  cause  complete  divi- 
sion, there  can  be  no  ho]>e  for  voluntary  control  or  sensory  improvement 
below  its  level.  Only  in  very  slight  injuries  from  dislocation  of  the 
vertebra)  or  frnni  pressure  due  to  meningeal  hemorrhage  can  much  be 
expected.  In  such  a  case  complete*  paralysis  may  pass  away  ;  but  when 
the  reflexes  are  completely  abolished  in  the  paraplegic  area  after  the 
first  week,  little  improvement  need  be  expecteil.  Some  degree  of  dis- 
ability always  persists,  and  commonly  bedsores,  cystitis,  kidney  and  pul- 
monary coin])lieations  carry  off  the  patient  after  a  lingering  helplessness. 

HEMORRHAGE  INTO  THE  CORD  (HEMATOMYELIA). 

Hemorrhage  into  the  spinal  cord  is  not  an  extremely  rare  accident. 
It  occurs  under  a  variety  of  circumstanees,  and  is  ]>unctate  ami  multiple 
or  single  and  more  or  less  extensive.  There  is  also  a  so-called  perforat- 
ing form  simply  due  to  the  tendency  of  the  extnivasated  blood  to  follow 
the  lines  of  least  resistance  in  the  longitudinal  direction  of  the  cord. 

Btiologry. — Hemorrhage  into  the  conl,  like  spinal  meningeal  hem- 
orrhage, with  which  it  is  frecjuently  associated,  niny  follow  severe  spinal 
concussions  and  violent  wrencliings  of  the  hack.  Excessive  muscular 
effort,  as  in  lifting,  has  caused  it,  and  (iowers  reports  this  accident 
following  re])eated  coitus.  A  foeus  of  myelitic  softening  is  frequently 
tlie  seat  of  liemorrhage,  and  hemorrhage,  in  turn,  is  followed  by  a  zone 
of  myelie  softening.  It  is  often  diffieult  to  tell  which  ])rocess  was  the 
initial  one.  In  some  cases  of  caisson  disease,  or  divers'  palsy,  hemorrhage 
has  been  found  due  to  the  too  sudden  reduction  of  the  high  atmospheric 
pressure  un<ler  which  such  work  is  done.  Continued  convulsions,  as  in 
stiitus  epile|)ticns,  intense  chorea,  tetanus,  nnd  asphyxia,  may  prodiuv 
punctate    heuiorriiagcs   and    hemorriiagic    inliltration,    cs|>ecially    in   the 
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gray  matter  of  the  cord.  Purpura  and  sudden  cessation  of  habitual 
hemi)rrhagtH,  such  as  that  from  piles  and  menstruation,  may  provoke  a 
fnnl-ai>i>plexy.  A  diluted  central  canal  and  terato logical  defects  and 
fissures  in  tlie  cord  predispose  to  it.  Changes  in  the  arteriiil  coats  are 
much  less  active  factors  than  iu  cerebral  hemorrhagic  apoplexy,  as 
atheroma  and  miliary  aneurysmal  dilatations  are  of  the  greatest  rarity 
in  the  cord.  The  urt«rial  pressure  conditions  and  the  direct  cardiac 
impulse  that  play  so  largo  a  part  in  brain-lesions  are  also  absent. 

Uorbid  Anatomy. — In  the  punctate  and  infiltrating  variety  the 
wnd  may  merely  appear  slightly  reddened,  or  small,  pinhead  clots  may 
be  found,  particularly  in  the  gray  matt«r.  They  usually  first  occupy 
tite  perivascular  spaces  and,  aside  from  traumatic  cases,  are  secomlary 
to  myelitic  softening.  The  appearance  varies  with  the  si7*  of  the  extrava- 
sation. The  lai^  single  or  foeal  hemorrhage  also  finds  its  usual  seat  io 
ibe  gray  matter,  less  commonly  iu 
ibe  central  canal  or  in  a  congen- 
ital Bii^ure  of  the  cord.  It  is  usu- 
ally ovoid  in  shape,  with  the  long 
axis  vertical,  and  may  jierforate 
the  yiehling  gray  substance  of  the 
conJ  for  several  inches  in  extreme 
cases.  It  causes  a  fusiform,  dark- 
«olored  swelling  of  the  cord.  The 
blood  usually  comes  from  the 
lai^r  median  arteries  or  from 
tbn«e  entering  the  anterior  horn 
by  ibe  anterior  roots,  and  favors 
the  gray  matter  as  a  situation, 
la  rare  instances  the  blood  may 

,  ■■  Fig.  130.— HemorrhigB  into  ihe  gr«j  in«tt*r  or 

bwaiS  thnaign  the  Wlllte  columns       th«  wtiltnl  mtd  below  ibe  ««icni  for  ibe  bk-eiM. 

and  even  appear  to  a  slight  extent     irinpH  sud  eiUDion  ur  wriim  auii  dugen. 
in  the  membranes.     Meningeal 

olob^  are  als«i  commonly  present  in  traumatic  cases.  Around  the  clot,  after 
a  few  days,  the  cord  shows  a  zone  of  soflening.  In  eases  of  long  standing 
the  clot  may  undei^  changes  similar  to  those  in  the  brain,  and  a  hemor- 
rhagic cyst  remains,  with  ascending  and  descending  degenerations  corre- 
fpooding  to  the  location  of  the  lesion  in  the  cross-section.  A  wide  area  of 
myelitis,  containing  a  comparatively  small  and  recent  clot  or  hemorrhage 
into  a  gliomatous  growth,  may  l>e  encountered  as  secondary  accidents. 

SymptomB. — A  primary  focal  hemorrhage  into  the  com  is  of  rapid, 
Qsaally  of  sudden  oiuid.  The  infiltration  sort,  l>eing  almost  always  sec- 
ondarv,  may  be  preceded  by  sensory  and  motor  symptoms  for  bouts, 
days,  and  even  weeks.  This  is  also  true  of  tlie  lar^-r  clot  that  fbrm8 
in  a  softened  myelitic  territ*»ry,  producing  sudden  exacerbation  of  the 
nsually  precedent  paraplegic  symptoms.  The  earliest  syni]»toni  is  coni- 
monly  one  of  severe  jiainii  radiating  in  the  body-si'gments  corres|Hind- 
inp  to  the  hemorrluigic  focus.  These  are  due,  presuniahly,  to  the  pressure 
or  laceration  of  the  sensory  tracts  in  or  near  the  iHwtcrior  conmiissure. 
Dartii^  pains  occur  in  the  limbs,  girdling  [lains  in  the  tnink  that  may 
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bo  misttiken  for  angina  j)C('toris  and  intestinal  or  vesical  colic.  Very 
shortly — that  is,  in  tlie  course  of  a  few  minutes  or  an  hour — after  an  acci- 
dent has  occurred,  and  the  patient  has  i)erhaj)s  walked  a  short  distance, 
j>araph(^ic  symptoms  api>ear.  These  may  be  partially  unilateral  at 
first.  The  legs  weaken,  the  jwtient  gradually  or  quickly  sinks 
down,  and  usually  the  motor  loss  is  prom])tly  established  at  its 
maximum.  The  condition  that  now  develops  de]>ends  on  the 
location,  extent,  and  size  of  the  clot,  and  the  amount  of  pressure  it 
brings  to  bear  on  the  conduction  tracts.  Usually  there  is  some  im- 
provement, owing  to  the  subsidence  of  the  pressure  and  of  the  shock 
or  insult  to  the  adjacent  portions  of  the  cord.  The  development 
aft(T  a  day  or  two  of  myelitic  softening  or  myelitis,  with  elevation  of 
the  body-hc^at,  usually  agsiin  emphasizes  the  paraplegia,  and  thereafter 
the  course  of  the  disciise  and  its  treatment  is  that  of  mvelitis.  "The 
bladd(»r  and  anal  sphincters  are  commonly  immediately  relaxed.  All 
the  tendon  reflexes  are  diminished  at  first,  but  after  a  week  or  ten  davs 
they  begin  to  increase,  and  conn>ort  themselves  as  in  the  spastic  state 
that  follows  an  incomplete  cross-lesion  of  the  cord.  Early  in  the  attack 
spasms  and  tonic;  convulsions  in  the  nuiscles  suppliwl  by  the  affected 
segmentiij  and  those  below  the  lesion  are  frequently  met  with. 

The  diagrnosis  is  oftc»n  difficult  and  it  is  frequently  impossible  to 
exclude  a  meningeal  hemorrhage.  Preceding  sensory,  motor,  and  teni- 
j)erature  disturbances  indicate  a  prinuiry  myelitis.  Only  in  those  cases 
where  the  tempeni^ure  is  normal,  the  onset  abrupt,  and  the  i>ain  of  the 
segmenUd  v'ariety,  can  a  definite  diagnosis  be  ventured. 

The  progrnosis  dciK'uds  uj>on  the  location  of  the  lesion.  Hemor- 
rhage into  the  cord  in  the  upp<T  cer\'ical  region  is  almost  certainly 
fatal,  and  is  worse  in  the  cervical  and  lunihar  enlargements  than  in  the 
dorsiil  region.  The  secondary  myelitis  may  extend  upwanl  and  ciiuse 
death,  or  downward  and  involve  the  lower  levels.  Only  when  S(»nsa- 
tion  im))roves,  motor  gjiin  is  apparent,  and  febrile  disturbance  is  passcnl, 
is  the  patient  safe.  tSome  lasting  local  paralysis,  wasting,  and  trophic 
disturbance  result,  and  more  or  Irss  permanent  spasticity  remains.  Too 
often  bedsore,  cystitis,  sepsis,  or  other  coin  plications  carry  off  the  i)atient. 

Treatment. — The  innnediate  treatment  of  the  hcunorrhage  consists 
of  measures  to  cheek  it.  The  ])atient  should  be  plactnl  face  downward 
with  the  s|)ine  elevated  as  nuu'h  as  possible,  and  ap])lications  of  ice  or 
ice-bags  made  over  tin;  length  of  the  cord.  Ab.><ohite  quiet  and  the 
determination  of  blood  to  the  surface,  intestinal  tract,  and  extremities 
shiMild  be  favored.  The  artcM'ial  trnsion  niav  be  reduetKl  bv  minim  doses 
of  tineture  of  aconite  or  venitnnn  viridc  everv  hour,  but  the  use  of  erofot 
is  not  advised.      After  the  fir.-t  dav  the  treatment  is  that  of  mvelitis. 

THROMBOTIC  SOFTENING  OF  THE  CORD. 
Thrombosis  of  th(»  arteries  of  the  spinal  cord  undoubtedly  (X!cui>;  fre- 
quently. The  anatomical  featuns  of  the  circulation  in  the  spinal  cord  ren- 
der this  accident  a  verv  likelv  one.  The  Ioult  course  the  arterial  sunplv 
traverses,  es])ccially  in  the  lumbar  cord,  ])roduces  a  sluggishness  of  its 
current  that  favors  the  de]>osition  of  tibrin  if  at  the  same  time  the 
arterial  wall  is  mitritionally  dir-turbed.      As  the  spinal  arteries  after  en- 
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tering  the  conl  are  of  the  terminal  variety,  it  is  evident  that  their  oblit- 
eration will  result  in  the  softening  of  their  irrigation  fiekls.     This  result 
has  onlinarily  been  confounded  with  myelitis  and  elinicidly  presents  the 
same  picture.     Gowers  denies  its  occurrence,  as  does  Striimpell,  but  in 
syphilitic  cases  this  nK?chanism  is  demonstrated  by  such  cases  as  are 
dejicribed  by  AVilliams<m^  and  those  of  Schmaus,  Sottas,  Dej^rine,  and 
Knapp  quottxl  by  him.     Lloyd  ^   also  refers  to  such  an  one  in  his  own 
experience.     Biernacki  ^  reix)rts  three  cases  in  full,  two  of  which  were 
syphilitic.     Embolism,  on  the  other  hand,  can  pnictieally  1x3  excluded, 
owing  to  the  narrowness  of  the  spinal  vessels,  the  long  an<l  tortuous 
cour^se  they  pursue,  and  the  slowness  of  the  blood-stream.     Ex]K*riment- 
ally,  however,  by  the  injection  of  inert  powders  into  the  circulation  of 
lower  animals  it  has  been  prrxluccd  by  Lamy,**  Singer,^  and  others. 
Though  atheroma  is  infrequent  in  the  spinal  circulation,  syphilitic  cjises 
commonly  show  endo-arterial  and  peri-arterial  changes.     The  same  are 
likelv  to  ocxjur  in  infectious  diseases  and  in  many  blood  states,  and 
favor  thrombosis. 

The  softenetl  area  resulting  from  tlmimbotic  occlusion  of  the  supply- 
ing arter}',  just  as  in  the  brain,  is  likely  to  become  hemorrhagic  through 
the  venous  back-pressure,  and,  therefore,  may  present  any  degree  of 
hemic  discoloration.  Into  it  a  neighboring  blood-vessel  may  rupture, 
with  hemorrhagic  results. 

This  condition,  as  I^angdon  *  has  well  pointed  out,  (H^mes  on  rather 
abruptly  without  prodromal  malaise,  fever,  or  infection.  Commonly 
there  is  a  tendency  for  the  symptoms  to  increase  often  by  sudden  addi- 
tions and  extensions.  At  first  commonly  unilateral,  the  Condition  tends 
to  become  bilateral  and  the  sensory  and  motor  detects  symmetrical. 
The  girdle  sensiition  and  impairment  of  the  sphincters  arC  less  marked 
ami  later  developed  than  in  acute  myelitis,  and  beilsores  less  likely 
to  api3ear.  Leuk(x*ytosis  is  wanting.  The  treatment  shoukl  be  to 
strengthen  the  general  circulation  and  use  those  renuHlies  which  favor 
resolution  of  local  exudates.  Most  of  these  cases  are  syphilitic  and 
require  iodid  and  mercury.  In  other  respects  the  management  and 
pn^osis  is  the  same  as  that  of  myelitis. 

MYELITIS. 
Under  the  term  myelitis  a  host  of  spinal  lesions  have  been  grouped 
which  have  in  common  the  appearance  of  a  local  softening,  with  more 
or  less  inflammatory  disturbance.  Inflammation  of  the  cord-substance 
is  pn>l)ably  never  a  primary  process.  Infection  may  readily  reach  the 
cord  by  the  vascular  supply.  That  it  does  so  is  evident  in  the  inflam- 
matory lesions  of  the  cord-substance  that  so  often  follow  the  exanthe- 
mata and  septicemic  diseases  generally. 

The  term  myelitis  is  a  generic  one.  In  this  chapter  we  are  dealing 
with  the  indiscriminate  lesions  of  the  cord-substance,  and,  therefore,  re- 
sene  tor  separate  consideration  the  variety  of  myelitis  known  as  acute 

'  "Relatiun  of  Diseases  of  the  Spinal  Conl  to  the  Spinal  Blo(Kl-ves»els, "  L<)n<lon, 
\fSo.  ^  ''Xervous  Dis*easeH, ''  hv  American  Authors,  Philadelphia,  1H95. 

'  ''Dent.  Zeit.  f.  Nervenheilk.,"  Btl.  x.  ' 

*  "Archives  de  Neurologie,»»  1S94.         *  "Dtnit.  Zeit.  f.  Heilk.,"  Bd.  xvii,  1S97. 
•  *•  Jour.  Nerv.  and  Mental  Dis.,"  April,  1905. 
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anterior  iK)lioniyelitis  that  Hin^les  out  the  anterior  gray  matter,  is  larg(»ly 
confined  to  it,  and  present**  a  distinct  clinieal  tyjK*.  We  may  distingiiiflh 
a  iraiisverse  myelitis,  one  that  is  dimeininatvd ^  and  a  central  form  dejK^nd- 
ing  merely  ui)on  the  accidental  location  of  the  Icvion  or  lesions  in  the 
cord.  Of  these,  acute  tnmsverst*  myelitis  may  Ihj  taken  as  a  type,  and  is 
the  one  commonly  encountert^d. 

Etiologry. — Acute  myelitis  may  follow  trounds  of  the  c<)rd,  lacetxi- 
tiontf  of  ib*  substance,  from  hemorrhage,  or  from  fracture-<lislocations  of 
the  vertc^bne.  It  has  followed  violent  mi^^uArr  efforfn,  spinal  concwttfiona^ 
and  falls  on  the  l)ack,  but  in  such  cas(»s  minute  myelitic  hemorrhage  or 
other  structural  lesion  may  liave  introdu(»ed  the  program.  It  has  l>oen 
rejxiat^Hlly  attributcnl  to  cold  and  exposure,  and  this  assertion  has  l)een 
handed  down  so  jK»rsistently  that  it  seems  a  jwrmanent  fixture  in  the 
literature.  If  cold  plays  any  jmrt,  it  is,  as  in  ])neumonia,  to  favor  the 
intrcKluction  of  infection.  CanipreHHion  of  the  cord  by  disease  of  the 
spine  or  the  meninges,  or  by  new  growths,  causes  a  locidizeil  softening 
which  may  girdle  the  cord.  The  ass(K*iation  of  myelitis  and  menin^ 
ffitM  is  shown  in  the  condition  of  meningomyelitis  already  destTibed. 
The  extension  of  the  inflamnuitor}'  pn)cess  to  the  cord  is  a  clearly  rt»cog- 
nized  feature  of  most  meningejd  infections.  It  may  follow  all  the  acute 
wfvcilouH  diiiea^«'n  ;  probal)ly  by  an  initial  throml>osis.  Syphilw  frecpiently 
leads  to  it,  and  usually  by  a  thromlK)tic  process.  It  may  also  result 
from  a  gummy  tumor  or  from  syphilitic  meningitis.  These  will  be 
considered  more  at  length  in  the  chapter  on  Syphilis  of  the  Ner\'ou8 
System.  Influenzii,  gonorrhea,  all  infectious  and  pyemic  conditions,  and 
caisson  disease  have  caused  it. 

Morbid  Anatomy. — On  inspectimi  an  inflaminl  cord  present**  a  red, 
swollen  api)earance  and  a  n^duced  consistency  that  nuiy  make  it  pulta- 
ceous  and  ev(»n  diffluent.  The  vertical  dimensions  of  the  softening  varj" 
from  on(yhalf  an  inch  to  several  inclu's,  and  usually  embrace  the  full 
thicrkness  of  the  cord.  Dej>ending  ujK)n  the  amount  of  extra vasattnl 
blood  and  the  age  of  the  lesion,  the  myelitic  jwrtion  is  red,  yellowish,  or 
white.  It  is  usually  diflficult  or  imjK)ssible  to  distinguish  the  gray  fmni 
the  white  portions  of  the  cross-stKition,  and  commonly  the  sofUuiing  is  so 
great  that  tlu»  cord  bn»aks  down  under  the  slightest  handling.  All  details 
are  then  obliterattHl.  3fieroHropicallt/j  there  is  more  or  k»ss  disintegmtion 
of  the  conl-<«lements.  Thert>  is  usually  j)resent  an  abundance  of  phago- 
cytic elcMuents,  and  amyloid  Ixnlies  are  frequently  encountered.  The  axis- 
cylinders  are  <lestr()ye<l,  or  divided  or  granular.  Sometimes  a  few  of 
them  apjK»ar  nnich  swollen.  The  nerve-cells  participate  in  the  destruc- 
tion, and  those  that  are  recognizjil)le  apjM^ar  swollen,  pigmentitl,  gran- 
ular, filled  with  fat-globul(;s,  or  vacuolated.  Their  processes  early  dis- 
a])pear.  The  vessels  are  altcreil,  their  walls  thi(*kened  ;  the  i)eriva.s(nilar 
sheaths  are  dilated  with  cells,  detritus,  and  hemorrhage.  The  intersti- 
tial tissue  is  exaggenitinl  in  proportion  to  the  duration  and  intensity  of 
the  diseiise,  and  in  the  disseminated  form  of  myelitis  forms  islets  of 
tliiokened  tissue.  There  an*  usually  many  spider-cells  prescMit.  The 
nuMiiiiires  are  variably  atfwted  by  extension  of  the  inflammation  to  them. 
In  eases  of  long  standing  the  cord  may  be  reduc*ed  to  a  mere  fibroas 
shred. 
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If  the  lesion  has  been  of  sufficient  duration,  ascending  degenerations 
are  found  in  the  posterior  and  direct  cerebellar  columns,  and  descend- 
ii^  dt^neration  in  the  pyramidal  tracts.  In  addition,  by  the  pro<»ess 
of  contiguous  extension  the  myelitis  may  propagtite  itself  in  either  direc- 
ti«>n  from  its  initial  focus  along  any  of  the  tracts  of  the  cord,  or  along 
its  gray  substance,  irrespective  of  the  dirt^jtion  of  conduction  in  the 
physiological  jwithways. 

In  disseminated  mvelitis  small  foc?i  of  inflammation  are  scattered 
throughout  considerable  portions  of  the  cord,  presenting  the  same  mi- 
nute changes  as  outlined  above.  It  may  require  the  microscope  to  detect 
them,  or  they  may  be  manifest  as  small  red  or  hemorrhagic  i)oints  in 
the  cross-section.  In  the  central  form  there  is  cellular  infihration  about 
the  central  canal,  which  is  often  dilatcKl  and  choke<l.  Th(;  nerv-e-roots 
arising  from  the  focus  of  inflammation  show  neuritic  changes  and  de- 
generation, with  corresponding  muscle  changes.  Should  a  myelitis  be 
infectious  from  the  first,  or  subsequently  infected  by  pus-prcxlucing  bac- 
teria, abscess  formation  results.  From  such  a  cord-abscess  the  menin- 
ges may  become  infected  and  a  purulent  meningitis  ensue. 

Symptoms. — ^The  symptoms  of  myelitis  are  as  diverse  as  the  cases, 
and  each  case  varies  with  the  vertical  or  transverse  location  of  the 
lesion  or  lesions,  with  their  number,  extension,  s(?verity,  and  character. 
The  oni*et  is  modified  by  the  initial  cause  of  the  disease  in  the  cord. 
When    hemorrhage    is    the  first  ste»p,  it  is  apoplectic   in   sudd(»nn(?ss. 
Traumatism  has  its  own  historv.     The  infectious  diseases  have  their 
individual  clinical  features  upon  which  the  myelitis  is  grafted.      In  less 
well-marked  antecedent  states  the  onset  of  the  paraplegic  features  of  the 
disease  may  be  unheralded  by  any  subjective  or  objective  phenomena. 
A  few  days  of  malaise,  of  slight  fever,  or  of  fleeting  j)aresthesia  may 
indicate  the  svstemic  condition  which  eventuates  in  mvelitis.     In  other 
but  rare  instances  convulsions,  high  temiKirature,  and  rigors  declare  the 
toxic  pnjoess  and  usher  in  the  spinal  symptoms.     These  consist  usually 
at  first  of  intense /x«W, which  may  be  darting  in  ('haracjter,  extending  along 
the  Kmbs  or  girdling  the  trunk.    There  is  more  or  less  tingling  and  numb- 
ness.    The  distribution  of  such  sensory  disturbance  in  relation  to  the 
cord-s^ments  should  be  significant.     Shortly  after — in  a  few  minutes 
in  hemorrhagic  cases,  in  a  few  hours  or  a  few  days  in  infectious  forms 
— more  or  less  paraplegic  weakness  is  developed,  which  involves  every- 
thing below  the  segmental   location  of  the  disease.     The  motor  loss 
may  be  sudden  or  gradual,  complete  or  partial,  but  usually  is  insidi- 
ous progressive,  and  does  not  nnich  an  absolute  degree.     The  control 
of  bladder  and  boweh  is  usually  disturl>ed  ejirly,   with  more  or   less 
incontinence  or  retention.     In  some  instances  the  motor  features  come 
on  and  progress  with  the  sensory  disturbances,  or  even  precede  them. 
The  order  of  symptoms  depends  ujx)n  the  portion  of  the  coixl  first  and 
most  diseased  and  the  destnictive  or  irritative  character  of  the  lesions. 
It  follows  that  spasmo<lic  twitching  of  the  limbs  may  occur,  but,  as  a 
nile,  there  is  complete  flaccidity  at  first. 

The  numWr  and  variability  of  the  symptoms  are  so  great  that  they 
can  best  bo  presented  under  several  heads. 
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Sensation. — The  upjxir  level  of  the  sensory  disturbance  is  usually 
markt*d  by  a  hyjwrsensitive  band  corresponcling  to  the  uj)[)er  segmental 
extent  of  the  cord-lesion,  and  due  to  its  irritant  action.  This  is  always 
present  in  cross-myelitis,  and  should  be  diligently  sought,  as  it  is  of  the 
greatest  localizing  importance.  In  the  entire  area  b<»low  the  hyj>er- 
sensitive  zone  sensation  is  more  or  k»ss  blunted  and  may  lx»  completely 
lost  in  all  its  modes.  When  the  cross-lesion  is  less  complete?,  sensation 
or  motion,  or  both,  may  l)e  only  partially  involvt»d.  When  the  lesion 
is  pmctically  centnd,  we  have  the  jKvuIiar  dissociation  of  touch-sensa- 
tions that  marks  lesions  in  this  location.  There  is  analgesia  and  loss 
of  temjK^rature  sense,  M'ith  preservation  of  tactile  perceptions.  Involve- 
ment of  the  jK>sterior  roots  and  extension  of  the  inflammation  to  the 
meninges  are  marked  by  local  pain  and  tenderness  over  the  spine  at  the 
level  of  the  lesion  and  above  it  The  girdle  |)ain  has  the  same  topo- 
graphical signifi(»aiu?e  as  the  hyjwrsensitive  zone,  and  usually  corresponds 
to  it.  The  patient  often  complains  of  paresthetic  sensations  below  the 
lesions,  even  in  completely  anesthetic  territorj%  or  in  the  abdominal 
viscera.  These  may  be  misleading  to  lK)th  patient  and  physician.  Tlie 
greatest  care  must  be  exercised  in  testing  the  cutaneous  and  other  sense 
perceptions,  as  indicated  in  Part  I.  The  sensorj'  symptoms  frt»quently 
vary  greatly  during  an  attack  unless  tlie  lesion  completely  severs  the 
cortl.  The  reapix^anmce  of  sensation  when*  prt»viously  wanting  is  a 
good  sign,  just  as  the  increase  of  sensorj'  loss  is  indimtive  of  ext(»nsion 
of  the  disease  and  of  bad  imi>ort,  sometimes  of  fatal  significance  if 
toward  the  upj)er  cervical  levels. 

Motion. — The  loss  of  motion  c()rrt»six)nds  to  the  same  segmental  distri- 
bution as  the  anesthesia,  and  may  be  complete  or  i)artial.  The  anterior 
gray  matter  in  the  inflammatory  focus  is  usually  completely  destroyed, 
or  at  least  its  func^tions  are  completely  inhibited  for  the  time.  The  mus- 
cles control  I(h1  by  this  [portion  of  the  conl  are  paralyziMl.  The  amount 
and  <legree  of  paralysis  beh)W  the  lesion  depend  u|)on  the  completeness 
of  the  cross-lesion,  and  varies  within  wi<le  limits.  In  the  diss(*minated 
and  multiple  forais  of  inflanunation  various  functionally  related  groui>8 
of  nuiscles  may  be  singltHl  out,  as  in  acute  poliomyelitis.  Here,  also, 
the  motor  loss  may  show  any  degree  of  inc^ompleteness.  The  loss  of 
sphinctiT  cx)ntrol  is  usually  pnjsent  from  tlu^  first  and  |>ersistent.  When 
the  lumbar  cord  is  aflwted,  incontineiuH'  of  urine  and  distention  of  the 
bladder  and  bowels  follow  the  destruction  of  their  spinal  centers.  The 
distribution  of  the  paralysis  is,  therefon?,  always  dejK'ndent  uiK)n  the  seg- 
ment or  segments  of  the  conl  that  an*  disejustHl,  and  has  a  connnon  ten- 
dency to  j^jiniplegie  distribution,  involving  both  sides  more  or  less  sym- 
mctricjiUy.  The  distribution  of  symptoms  in  rare  instances  suggests  the 
Brown-vS6(juard  syndnune,  due  to  a  lateral  hemicordal  division  (see  p.  55). 

Reflexes. — TIi(»  reflex(»s  whose  spinal  centers  are  situated  in  the 
inflnnmiatorv  fcx'us  are  alM)lished.  Below  that  level  they  are  usuallv 
diminish<Hl  at  first,  Imt  at  the  end  of  a  week  or  ten  days  commence  to 
increase  in  vigor  and  gradually  attain  extreme  exagg(»ration.  Should 
the  lesion  actually  dividi^  the  conl,  thev  are  abolished,  as  in  traumatic 
cases,  but  the  preservation  of  a  very  few  filn^rs  in  any  portion  of  the 
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coni's  cross-section  seems  sufficient  to  allow  of  their  exaltation  and  the 
development  of  spasticity  and  rigidity.    All  forms  of  clonus  and  intensi- 
fication of  reflex  activity  may  be  encountered.     The  tendency  is  for  the 
lower  limbs  to  be  rigidly  extended,  adducted,  and  sometimes  crossed. 
Less  frequently  flexion  predominates  and  the  legs  are  flexed  u[)on  the 
thighs,  which  are  firmly  applied  along  the  anterior  surface  of  the  trunk. 
The  clonic  condition  of  the  limbs  sometimes  serves  to  jerk  them  about 
sharply  upon  slight  skin  friction,  even  by  the  removal  of  the  bedding 
or  any  gentle  manipulation.     The  flaccidity  of  the  early  days  is  replaced 
by  a  hypertonicity,  so  that  the  muscle-masses  may  staiul  out  promi- 
nently.    Contractures  may  result  and  often  do.     Priapism  is  commonly 
present  in  cervical  myelitis,  and  frequent  in  inflammation  of  the  dorsal 
fx>fd,  but  absent  in  lumbar  involvement.     Lesions  in  the  cervical  region 
are  commonly  attended  by  a  dilated  pupil,  but  in  some  cases,  especially 
of  the  disseminate  variety,  optic  neuritis  is  present,  and  pupillary  re- 
sponses are  variously  modified.     The  condition  of  the  vesical  and  rectal 
reflexes  is  one  that  should  early  engage  attention.    If  the  lesion  involves 
the  lumbar  cord,  the  sphincters  are  usually  relaxed  and  incontinence  fol- 
low?, but  there  is  a  tendency  to  urinarj' retention  through  relaxation  of  the 
visceral  walls,  and  cystitis  is  easily  established.     Again,  when  the  lesion 
is  above  the  lumbar  cord  the  sphincters  ()j>eratc  automatically,  and  both 
feces  and  urine  are  discharged  at  intervals ;  but,  again,  the  bladder-wall 
l<  likely  to  yield,  or  acts  ineffectually  without  the  aid  of  the  abdominal 
ma<cles ;  urine  is  retained,  becomes  ammoniacal,  and,  through  contami- 
nation by  catheter  or  otherwise,  cystitis  develops.     Rupture  of  the  blad- 
der through  distention  and  ulceration,  causing  i>erit<)nitis,  has  been  seen. 
S<>me  cases  present  a  mcist  obstinate  and  excessive  gaseous  intestinal 
distention.     This  occurs  most  frequently  when  the  lesion  is  above  the 
mid-dorsal  region.  • 

Trophic  Changres. — The  muscles  that  are  anatomically  relatetl  to 
the  diseased  cord-segment  waste  pronij)tly  and  show  the  reaction 
of  d(^neration.  In  addition  the  inert  limbs  lose  in  size  from  disuse 
and  considerable  emaciation  is  frequently  prosente<l,  but  the  electric^il 
changes  are  lacking  and  the  reflexes  arc  usually  increased.  The  general 
vasomotor  and  trophic  conditions  ()elow  the  lesion  are  disturbed.  A  slight 
stroke  of  the  finger-nail  upon  the  skin  will  usually  present  a  line  of 
persisting  vascular  stasis  like  the  meningc^al  tache,  and  at  first  the 
paralyzed  portions  show  an  elevation  of  temperature  even  above  that  in 
the  mouth.  In  cases  of  long  standing  the  locul  temperature  is  abascnl 
and  the  paralytic  members  are  blue,  cold,  cyanotic,  and  often  edematous. 
The  skin  is  oflien  dry,  harsh,  and  scaly,  and  r«ulily  breaks  down  under 
pressure,  forming  ugly,  sluggish,  unmanag(?able  bedsores.  The  tend- 
ency to  bedsore  is  prominent  from  the  first,  and  it  is  in  these  cases  that 
the  sacnim  is  sometimes  denuded  within  a  few  days  under  the  continu(»d 
influence  of  pressure,  irritation  from  urine  or  i^cei^,  and  the  dystrophic 
element.  The  entire  vesical  mucous  lining  may  exfoliate  from  dis- 
turbed trophic  conditions.  Joint-lesions  of  the  arthropathic  sort  are 
rarelv  induced. 

The  general  nutrition  of  the  patient  suffers  to  some  degree,  but  less 
than  would  be  expected,  and  it  can  usually  be  maintained  at  a  reason- 
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aide  Ipvt'l.  Tin-  (liiii^riT  uriMft  fniiii  pxU'ii«ioii  of  tlic  iiivclitis  and  i'nan 
coiiiiilicatidiu  urisiiig  throiigli  cvHtitis,  lHflr«>re,  tu>pliritis,  uiid  M'|>tiecitiia, 
(ir  (»>iK-urr(!iit  nciitu  iiitW-tiiins,  Kuvh  an  piiuiiiiioiiiii. 

Couree. — Aciiht  uhkii  rcacli  tlieir  inaxiiimni  in  a  fow  (inys,  otlifffl 
ill  11  fuw  wvckH,  »ik)  tlK'ii,  if  dmtli  Am-n  not  result,  ii  Itm^  Ktatioimty 
ix:ri(xl  (ir  one  iif  };ni(liuil  iinprovcnuiiit  or  dwline  riiccx^mIk.  Thec)<!<!nr- 
n'wtx  of  itu  oxtonHiun  of  tli<>  mfluniniiLtioti  may,  nt  any  time,  j<.Hi|Hinlizc 
lifit  liy  invading  the  inspiratory  a])|Ntmtiis.  Acutv  Ixtdrioro  in  ulwiiys  a 
dangcninH  <n>iii|>li(iitiuii,  and  <-yxtitis  is  liardly  Uti^  so.  \Vli('n  sjtiiftic 
fcaUirtw  duvclo]),  tliey  rarely  rttx^U;  to  any  considt-ntblc  cxttint,  arol  imply 
jM>rnmiient  disul)ility  and  Uic  |iaRip1i'gi<-  stat4>.  Sensation  or  motion  may 
n-tiirii  singly.  The  locali//'<I  wasting  due  to  involvcniont  of  tlio  anterior 
gniy  never  n'lxdrs,  and  adjm-cnt  ]Kirtioiis  of  the  gniy  inattcrmav  snl>se- 
Unently  he  involved.      Death  may  take  place  early  from  ranliac  niid 


n'spiratory  failnri'  or  follow  at  atiy  {MTiiMl  from  e.xliuuHtion  due  to  die 
priiniiry  infeetion  or  tliiit  seconilary  to  licdsons  cyptitis,  nephritis,  septi- 
eeinla,  or  is  ciiiised  l.y  a  gradual  cstinetion  of  the  vitjil  ener>r>-.  The  (iim-m 
that  recover  liear  the  indelilile  iiiiirks  of  the  diM>ase  in  weiikenetl  and 
s]iastic  k^,  ansis  of  itncstiiesiii,  sphincterie  juircHis,  and  Imwl  atrophies 
variously  distributed  in  awordancv  with  the  seat,  extent,  and  intensity 
of  the  eonl-iiijiiry.  These  furnish  <iisi's  of  so-K-alli-d  eimmie  myelitis, 
but  iiiHainniaiion  has  siibside<I  and  the  eoiiditions  presented  are  due  to 
the  degenenilions  that  follow  the  primary  lesion.  They  are  more  fully 
deserilM.l  iiiulcr  the  lieaii  of  The  Paraplegic  State. 

Diagnosis  in  myelitis  ]in'sentj'  mnueroiis  pn>blems  and  reipiires 
piiiiistakiiig  examination  and  stiidv.  We  have  to  ask  ourselves  :  (1) 
Whether  the  eord  is  actually  diseased  ;  ('2)  the  extent  of  that  disease- 
namely,  its  l(K-itliKatiou — mid  (.'J)  its  origin.     Unless  there   is  loss  of 
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certain  groups  of  cord-functions  anatomically  related,  we  can  not  incrimi- 
nate the  cord.  Of  these,  the  most  important  are  early  loss  of  motion  of  a 
paraplegic  distribution  and  relaxation  of  the  sphincters.  Corresponding 
sensory  disturbance  or  anesthesia  surmounted  by  a  band  of  hyj)eres- 
thesia  will  almost  surely  be  added  to,  if  it  does  not  precede,  the  motor 
loss.  The  onset  is  usually  acute,  and  in  the  hemorrhagic  variety  it  is 
sodden.  Extreme  pain  of  a  radiating,  segmental  variety  and  sudden 
onset  suggest  an  initial  vascular  lesion.  After  ten  days  we  may  detect 
muscular  atrophy  corresiK)nding  to  the  lesion  and  usually  increased 
reflexes  below  the  lesion,  which  usher  in  the  spastic  stage  that  is  to  per- 
sist as  a  pjiraplegic  state  if  the  (mtient  survives.  Even  before  this  time 
the  loss  of  faradic  response  in  the  muscles  innervated  by  the  spinal  gray 
embraced  in  the  inflammatorv  focus  may  indicate  the  myelitis  and  its 
vertical  extent.  To  the  further  localization  of  the  cord  disease  we  bring 
to  bear  the  considerations  set  forth  in  the  preceding  chapter.  Our  main 
early  guide  is  loss  of  reflexes  and  the  vertical  extent  of  such  hiatus  in 
the  cliain  of  spinal  reflexes. 

In  poliomyeliiis  sensory  deficiency  is  not  present  and  the  motor  loss 
is  usually  of  monopl^ic  outline.     In  meningitis  we  have  the  early  and 
persistent  root  pain,  tenderness  over  the  spine,  and  retention  of  motion 
and  reflexes.     In  Ixindrifs  pahy,  or  acute  ascending  myelitis,  we  meet 
the  steady  advance  of  the  paraplegia  from  the  feet  and  legs  upward, 
with  undisturbed  sensation,  faradic  activity,  sphincteric   control,  and 
tendon  reflexes.     In  multiple  neuritis  the  slow  imset,  involvement  of  all 
four  extremities,  major  affection  of  the  extensors,  and  paresthesise  at 
the  distal  ends  of  the  limbs  are  significant.      In  hysteria  the  sensory 
disturbance  has  a  characteristic  outline,  the  reflexes  are  not  greatly  dis- 
turbed, trophic  changes  are  not  present,  and  hysterical  stigmata  are  ob- 
tainable.    The  mistake  usually  made  is  to  overlook  an  organic  disease 
because  hysteria  is  also  present. 

The  diagnosis  of  myelitis  having  been  reached,  it  is  always  in  order 
to  question  its  origin.  This  may  be  evident  from  the  histor}"^  or 
presence  of  traumatism,  acute  infectious  disease,  septicemia,  syphilis,  or 
other  cachectic  state. 

ProgrnoslB  in  such  a  generic  condition  as  myelitis  must  be  based 

upon  general  rules  applied  to  the  individual  case.      The  outlook  is 

always  grave  as  to  life  and  positively  bad  as  to  complete  recover}'.     If 

the  patient  is  not  carried  off  during  the  first  few  days  by  the  implication 

of  the  cardiorespiratory  apparatus,  or  by  the  overwhelming   systemic 

effect  of  the  infection,  which  is  perhaps  only  locally  manifest  in  the  cord, 

and  if  he  reaches  the  end  of  the  first  week  without  any  indications  of 

extension  of  the  myelitis,  he  may  be  considered  out  of  immediate  dangtT. 

If  at  the  end  of  three  or  four  weeks  he  do(»s  not  show  at  least  some 

slight  return  of  motion  and  sensation,  it  is   not  likely  that  these  will 

ever  ^^eatly  improve.     On  the  other  liand,  distinct  improvement  within 

the  first  two  or  three  weeks  is  usually  followed  by  rapidly  progressive 

gam  almost  to  the  point  of  entire  recovery.     When  sjxistieity  appears 

it  implies  descending  degeneration  in  the  pyramidal  tracts  and  lasting 

disability.     Cervical  myelitis  is  almost  invariably  fatal.     Involvement 
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of  the  dorsal  cord  is  much  less  disastrous  than  when  the  lesion  invades 
tlie  lumbar  enlargement  and  perforce  |)ermanently  cripples  the  sphincter 
control  and  the  lep?.  Acute  bedsore  and  acute  cystitis  are  ominous 
complications.  Ijocal  muscukr  atrophies  are  subject  to  this  rule  :  If 
faradic  resjwnse  can  not  \>c  obtained  in  such  muscles  at  the  end  of  the 
first  two  weeks,  they  may  be  considered  as  i)ermanently  impaired.  In 
syphilitic  cases  that  reach  a  marked  degree  of  paralysis  we  may  hope 
to  prevent  extension  of  the  disejise  and  sometimes  to  secure  a  marked 
recession  of  the  jxiresis  but  never  for  complete  cure. 

Treatment  divides  itself  into  three  j)art8 :  (1)  That  of  the  causal 
condition ;  (2)  that  of  the  invasion  stage,  and  (3)  that  of  the  paraplegic 
state.  Traumatic  conditions,  pressure  from  meningeal  hemorrhage  or 
new  growths  reiiuin*  surgie^il  measurt»s.  Any  systemic  infection  or 
inflection  atrium  must  Ihj  directly  dealt  with.  For  the  local  condition 
the  treatment  outlined  for  meningitis  is  available.  During  the  invasion 
peri<Kl  the  inflamed  cord  should  Ikj  kept  elevate<l  by  placing  the  patient 
in  the  prone  jM>sture.  Local  applications  of  ice  are  useful.  Active 
withartics  should  be  used  if  the  patient's  strength  warrant  their  admin- 
istnition.  C^uiet,  and  above  all  cleanliness,  must  l)e  secured  and  local 
pressure  avoidiKl.  Early  attention  to  the  bladder  is  usually  needed  but 
cjitheterization  is  onlv  indicated  when  vesiciil  retention  can  l)e  determined 
by  palpation  and  jHTcussion,  and  then  must  be  carried  out  with  the  most 
scrupulous  antiseptiii  prcMimtions.  Febrile  disturbance  is  usually  a 
part  of  the  original  causal  process  and  t-o  be  met  acKx>rdingly. 

After  the  first  two  or  three  days,  if  the  case  nins  on,  a  water  or  air 
bed  will  be  found  of  the  greatest  service  in  distributing  pressure.  The 
heels,  elbows,  and  other  bony  |)rominences  in  the  jwinilytie  field  should 
b<»  carefully  padded  with  cotton.  The  constant  use  of  a  IxhI  urinal 
will  often  help  to  keep  the  patient  drj\  Alimc^ntation  and  suj)- 
porting  treatment  will  require  thoughtful  attention.  At  the  end  of 
a  week  careful  massage  and  fanulization  may  be  employe<l,  if  not 
contraindieated  by  surgical  conditions  in  the  spine.  Gentle  frictions 
and  kneadings  of  the  muscles  are  indeed  advisable  from  the  first  day, 
and  the  jH>sition  of  the  panilyze<l  limbs  should  be  change<l  hourly  if 
only  slightly,  as  is  automatically  done  in  healthy  sleep.  When  a  IkkI- 
s<3re  develops,  its  best  management  di^iH^nds  U|)on  keeping  it  j>erfectly 
dry.  To  this  i»nd  a  soft  gjuize  j)ad  and  an  alnindance  of  pulverizcKl 
boric  acid  should  be  us(h1,  but  thi»  dressing  must  not  Ik»  cumbersome  or 
so  arranged  as  to  exercise  j)ressur(»  and  the  jMitient's  jK)sition  must  also 
conform  to  this  requirement.  Cystitis  n^piires  careful,  thorough, 
skilful  catheterization  and  washing  out  of  the  bladder  ever}'  eight  or 
twelve  hours.  The  administration  of  salol,  iK'ta-naphtol,  or  urotropin 
also  tends  to  render  the?  urine  unirritating  and  to  scmuj  extent  disinfects 
tin?  bowel  contents.  The  managenu>nt  of  the  ciu^  now  resolves  itself 
into  oiu;  of  g(M)d  nursing  and  attention  to  obviate  complications,  espe- 
cially malposition  of  joints  and  (contracture  deformities. 

As  motion  and  pow<jr  reaj)pear  the  patient  should  be  encouraged  to 
use  the  limbs  intelligently.  By  concentniting  his  attention  U|>(m  a 
ceitiiin  movement  he  can  often  produce  it  after  a  numl)er  of  attempts. 
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Local  nutrition  must  be  kept  up  by  massage  and  electricity.  The  use  of 
die  faradic  brush  to  the  anesthetic  area  is  of  service  in  restoring  sensation. 
The  general  physical  condition  and  usual  constipation  require  constant 
attention. 

THE  PARAPLEGIC  STATE. 

The  parapl^ic  state  is  the  usual  termination  of  a  myelitis  or  any  in- 
discriminate cord  lesion  that  does  not  end  fatally,  and  corresponds  in  some 
sense  to  the  "hemiplegic  state"  that  supervenes  upon  brain-lesions. 
Ven*  often  arising  from  such  cause  as  acute  niy(?litis,  it  is  mistaken  for  a 
chmnie  inflammatorj'  condition  and  denominated  chronic  myelitis  or  con- 
founded witli  ataxic  paraplegia  and  even  with  locomotor  ataxia.  The 
descending  degeneration  in  the  pyramidal  tracts  is  a  consequence  of  any 
lesion  which  involves  the  upjx»r  motor  neuron.  When  due  to  bi- 
lateral lesions  above  the  conl  it  is  best  called  a  diplegia.  Cross-lesions 
of  the  cervical  cord  are  usually  promptly  fatal,  so  that  the  paraplegic 
state  arising  fn)m  indiscriminate  lesions  only  reaches  its  later  and 
characteristic  development  in  cord  lesions  below  that  level. 

Btiolofiry. — All  the  indiscriminate  cord  lesions,  such  as  traumatism, 
hemorrhage,  throml)otic  softening,  myelitis,  tumors,  and  j)ressure  from 
meningeal  and  spinal  diseases  and  growtlis,  give  rise  to  a  paraplegia 
which  is  more  or  less  pronounced  in  proportion  to  the  extent  of  the 
lesion.     In  addition,  the  so-called  system  lesions  which  are  marked  by 
sclerotic  d^eneration  of  the  lateral  tracts  produce  paraplegic  conditions, 
but  without  distinct  anesthesia.     We  find  it  also  in  Little's  disease, 
ataxic   paraplegia,   family  cerebellar   ataxia,   and  amyotrophic  lateral 
sclerosis.    The  only  common  fact  is  the  degeneration  of  the  motor  tracts 
in  the  lateral  columns.    Diseases  of  the  upj>er  neuron  arising  from  intra- 
cranial lesions  have  been  considered  in  connection  with  diseases  of  the 
brain  (Part  III). 

Symptoms. — The  symptoms  of  this  secondary  state  var\'  greatly 
and  are  dei)endent  upon  the  nature,  extent,  and  activity  of  the  initial 
lesiion.  In  the  system  diseases  the  spastic  paraplegia,  as  in  Little's  dis- 
ease, may  be  really  a  diplegia  from  embrj^onic  defect,  and  congeni- 
tally  present.  In  the  family  ataxias  the  defwt  is  also  teratological, 
but  the  symptomatic  development  is  postnatal  and  usually  insidious. 
Ataxic  paraplegia  and  amyotrophic  lateral  sclerosis  also  develop  very 
gfradually  and  usually  in  adult  life.  They  all  in  common  possess  defects 
of  the  pyramidal  tracts  markcnl  by  loss  of  muscular  control  and 
strength  esix*cially  developed  in  tlu*  lower  extremities,  and  by  increased 
reflexes  and  spasticity.  The  sj>ecial  paraplegic  features  which  they 
possess  will  be  taken  up  in  the  description  of  the  various  system  dis- 
eases. In  this  present  connection  the  [)araplegic  state  arising  from 
indiscriminate  lesions  is  princij^ally  in  view. 

If  the  initial  cord  lesions  be  acute,  as  in  traumatism,  hemorrhage,  and 
myelitis,  the  motor  loss  is  promptly  established  and  the  muscles  are 
flaccid  and  inert.  The  sphincters  are  usually  relaxed.  The  reflexes 
represented  in  the  diseased  cord  segments  are  abolished  and  those  l)elow 
theinjuretl  focus  are  diminished.  If  the  cord  is  entirely  severed,  they 
are  wmpletely  and  permanently  lost  and  rigidity  does  not  ensue.    AVhen 
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flie  cord  is  not  entirely  divided,  at  the  end  of  a  week  in  Home  cases,  in 
otiiers  aeveral  weeks  later,  tlie  increasing;  ivflexes  indicutc  df^ncrating 
lateral  motor  tracts  and  usher  in  tlie  sjtastic  features  that  are  to 
perninncntly  remain. 

\\'hen  the  inciting  cause  of  the  ijnraplegia  is  of  gradual  develop- 
ment, as  in  ])n-ssuro  conditions  arising  from  Pott'g  disease  and  spinal 
neoplasms  or  new  growtiiA  in  the  inembmncs  or  conl,  the  clinical  pro- 
gnim  irt  very  different.  Root  pains,  ginlling  the  trunk  or  streaking  into 
the  limlM,  deiK>iuling  on  the  Moment  location  of  the  lesion,  ore  early 
syni]>toms  mid  iisnaDy  there  is  complaint  of  heaviness,  weaknetw,  and 
clumsiness  in  the  legs,  Tliis  incroa.*e3  either  steadily  or  hy  stages,  in 
the  intervals  of  which  some  amelioration  may  occur,  and  eventually  ihe 
hy]>ersensitivc  girdle  an<l  subjacent  anesthesia  arc  more  or  less  well  de- 
veloped. S|>hin(!tcric  loss  is  a  late  feature  and  is  usually  preceileil  by 
montlis  of  slighter  (If^rccs  of  incontinence.  As  the  pressure  increases, 
aimpressiou  of  the  pyramidal  tracts  gnulnally  develoi>8;  they  degener- 
ate and  the  n-ttcx  netivity  is  corres|Mmdingly  exalted.  It  is  in  these 
cases  of  slow  oonl  compressiim  that  the  sjKisticity,  reflex  automatism, 


and  muscular  rigidity  with  resultant  contractures  reach  their  highest 
cxcniplifieation. 

When  the  acute  cases  have  improved  enough  to  walk  or  the  insidi- 
HUU  eases  have  attaine<l  a  fair  degree  of  development,  tlic  (jiiit  is  highly 
clinraeteristie.     The  patient's  feet  once  i)Ianted  seem  glued  to  the  floor, 
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and  the  upper  portion  of  the  body  is  inclined  forward  in  advancing. 
The  pelvis  is  elevated  on  one  side  and  that  limb  is  then  brought  or 
dragged  to  a  position  under  the  center  of  gravity  like  a  rigid  pendulum 
(Fig.  132).  It  may  even  be  aided  by  the  hand.  As  it  advances  it  is 
shaken  by  clonic  movements,  and  when  planted  these  may  cause  it  to 
execute  several  dancing  steps  before  it  is  securely  placed,  during 
which  the  heel  is  forcibly  elevated  and  the  patient  may  be  bodily 
jo*tled  up  and  down.  The  body  is  then  again  inclined  forward  over 
the  supporting  limb,  and  the  opposite  member  is  in  turn  carried  a 
little  in  advance  of  its  fellow.  These  short,  jerky,  halting,  cloni- 
cally  disturbed  steps  are  frequently  rendered  more  diflBcult  by  the  over- 
action  of  the  adductors  of  the  thighs  which  displace  the  limbs  inward, 
cause  the  knees  to  interfere  with  each  other,  and  sometimes  even  induce 
a  cross-legged  gait  Progress,  in  spite  of  the  disturbance  of  the  gait,  is 
usually  made  in  a  fairly  straight  line,  unless  some  slight  obstacle  over 
which  the  patient  is  sure  to  stumble,  or  an  unusual  amount  of  clonus, 
cause  him  to  swerve.  In  nearly  every  respect  the  gait  Ls  the  opposite 
of  the  steppage  of  multiple  neuritis. 

If  walking  is  impossible,  the  attitude  in  standing  may  still  indicate 


Hf.  13S.— Fsraplegi*  from  spinal  fracture.     Attitiido  in  bed.    Thighs  addiicte<1  and  cmMed.     Bedsore 

over  trochanter. 

the  spastic  state.  The  tendency  to  contracture  usually  draws  the  knees 
forcibly  together  and  partially  flexes  the  knee-  and  hij>-joints  (Figs.  133 
and  134).  A  sudden  reflex  contraction  of  the  calf-mus(Jes  may  cause 
the  patient  to  rise  on  his  toes  or  throw  him  to  the  ground.  The  knees 
often  suddenly  give  way. 

When  the  patient  is  bedridden  and  the  paraplegic  state  is  developed 

to  an  extreme  degree,  the  lower  limbs  may  be  rigidly  extended  on  the 

pelvis  and  at  all  their  joints.     Adduction  is  strongly  marked  and  may 

even  cross   the    limbs.       If  one  foot  be  lifted  from  the  bed,  the  rigidity 

may  serve  to  cause  the  other  one  to  follow,  as  if  the  hip-  and  knee-joints 

were  ankylosed.     In  other  severe  cases  flexion  predominates,  and  the 

lower  extremities  are  rigidly  folded  upon  themselves  and  upon  the  truuk, 

80  that  the  heels  are  drawn  up  to  the  buttocks,  the  knees  to  the  sternum. 

The  reflexes  are  always  exaggerated  after  the  early  flaccidity  of 

acute  cases  has  receded,  and  in  the  later  stages  become  excessive  to  an 

incredible  degree.     The  slightest  tap  on  the  patellar  tendon  forcibly 

throws  out  the  leg,  and  the  whole  extremity  may  be  seized  with  a  clonic 

activity  that  provokes  jerky,  more  or  less  rhythmical,  movements  which 

may  also  appear  in  the  opposite  limb,  and  finally  end  by  a  jack-knife 

contraction  that  violently  flexes  both  extremities  upon  the  trunk  and  at 
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the  knees.  These  reflex  storms  may  even  follow  the  slightest  cutaneous 
impression,  such  as  gently  removing  the  bt»(l-elothing,  and  are  not  infre- 
quently the  source  of  much  pain  and  suffering.  The  vesical  and  rectal 
reflex(»s  usually  work  automatically  in  protracted  cjtscs  of  paraplegia, 
and  are  only  slightly  under  the  patient's  control,  or  entirely  beyond  it. 
lesions  in  the  lumbar  cord  may  d(»stroy  them.  When  the  upper  dorsal 
or  lower  cervical  cord  is  affected,  priapism  is  frequently  pn^sent,  and 
cervicjd  lesions  cause  dilatation  of  the  pupils. 

All  of  these  conditions  vary  from  the  slightest  to  the  most  extensive 
degree  in  differ(»nt  castas.  Slow  compression  of  the  cord,  as  by  tumor, 
gives  the  most  highly  colored  picture,  ataxic  paraplegia  ])erlmps  the  least. 

Thi»  amount  and  character  of  the  sensory  disturbance  naturally  de- 
jK»nd  on  the  extent  of  damage  to  the  j>osterior  half  of  the  cord. 
Atrophy  of  muscles  is  in  the  same  way  deiKjiidi^nt  ujmiu  the  destruction 
of  the  anterior  gniy  and  is  related  to  the  vertical  extent  of  that  destruc- 
tion. More  or  less  genenil  emac^iation,  due  to  inactivity  and  depressed 
systemic  conditions,  is  conunonly  pn^siMit.  Contractures  produce  de- 
formities that  still  further  cripple  the  ]Kitient. 

The  progrnosis  naturally  depenils  on  the  character  of  the  cord 
lesion.  The  removal  of  pressure  in  Pott's  disejise  and  in  spinal  tumors  by 
operation,  frequently  results  satisfactorily  and  the  cord  functicms  return 
to  a  normal  state.  When  the  spjusticity  is  the  result  of  destnictive  le- 
sions of  the  cord,  as  in  myelitis  and  traumatism,  some  disability  is  bound 
to  jwrsist.  It  may  eventually  Ihi  very  slight  or  it  may  pnigressively 
in(Teas(\     Every  case  nuist  ha  individually  considered. 

Treatment. — The  treatment  of  the  jKiraplegic  state  consists  of:  (1) 
Removing  the  cause  if  possible  ;  (2)  preventing  contracture  distorticms 
or  corr(H*ting  them  by  surgic4il  means,  such  as  ti^notomies  and  orthojie- 
dic  appanitus ;  (8)  the  use  of  electricity  and  nutssage  to  atrophied 
muscles  ;  (4)  genenil  measures  to  build  up  the  systemic  condition  ;  (5) 
local  applicjitions  over  the  spine  to  control  any  lingering  inflamma- 
tory state  or  to  hasten  absorption  of  exudate,  and  (6)  of  the  administra- 
tion of  spinal  S(»datives  to  reduce  the  reflex  exa^ijs.  Ijocal  conditions, 
such  as  indolent  ulcers,  (jystitis,  and  iniH)ntinen(^^,  furnish  their  own 
indications.  It  will  often  be  found  that  massage  and  elwtricity  pro- 
duce so  nuich  reflex  stimulation  that  they  must  Ik»  discontinued.  Hot 
baths  oflU'n  ])rodu(^e  a  gniteful  r(»laxation.  Count(»rirritiition  to  the  spine 
and  the  resources  of  hydrotherapy  sometimes  are  of  great  advantage. 

LANDRY^  PARALYSIS  (ACUTE  ASCENDING  PARALYSIS). 
The  case  observed  by  Landiy,^  reiK)rt(»d  in  1859,  ])resentetl  these 
striking  ptK'uliarities :  An  acute  |3amlysis  beginning  in  the  h*gs,  extending 
to  the  trunk  and  arms,  s(K)n  involving  the  bull)ar  centers,  and  terminating 
fatally.  The  paralysis  was  not  marked  by  loss  of  sensation  ;  the  sphinc- 
ters were  n<H  involved.  The  muscles  retaincMl  their  faradic  irritabilitv, 
the  mind  was  not  disturbe<l,  and  the  temjK»rature  was  practically  normal. 
No  changes  wit(;  found  in  the  central  nervous  apparatus  by  microscopical 
examination,  but  the  spleen  was  ac;utely  enlarged. 

1  *' Gazette  Hell.,"  1859. 
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Since  that  time  several  hundred  eases  have  been  rejx)rted  as  instanees 
<if  lAudry's  paralysis,  some  of  which  correspond  closely  to,  while  others 
depart  materially  from  the  original  outline.  Of  these  latter  we  may 
gay  that  most  of  them  were  castas  of  multiple  neuritis,  some  were  cases 
of  poliomyelitis  anterior,  and  others  were  cases  of  cross  or  disseminate 
myelitis  with  extension.  With  improved  methods  of  investigation 
there  hit*  gradually  accumulated  a  considerable  numl)er  of  cases  which 
tre  clinically  true  to  the  prototype,  but  show  organic  disease  in  the 
spinal,  bulbar,  and  even  in  the  cerebral  matter  and  in  the  nerve- 
im>ts  and  peripheral  nerves.  With  the  development  of  bacteriology 
we  may  now  add  typic^  cases  in  which  infectious  bacteria  have 
been  ol>served  in  the  spinal  cord  or  obtained  by  cultures  from  it.  We 
are,  therefore,  justified  in  defining  Landrj^'s  paralysis  as  an  acute  infec- 
tious ascending  paralysis  due  to  an  infectious  or  toxic  condition  that  may 
induce  a  myelitis  largely  confined  to  the  anterior  gray  matter  of  tlie 
conl  and  which  may,  in  addition,  cause  root  involvement,  i)eripheral 
neuritis,  and  changes  in  the  medulhi  and  cortex  of  a  similar  nature  to 
those  in  the  cord. 

Etiologry- — Tliis  form  of  spinal   jmlsy  is  about  four  times  as  fre- 
quent in  adults  as  in  children,  accc»nling  to  the  tabulation  of  selected 
cases   by  Bailey  and    Ewing,^   and   affects   males   nearly   three    times 
as  often  as  females.     It  has  followed  close  upon  or  occurred  during 
attacks  of   numerous  infectious  diseas(»s    and    conditions.     Small-pox, 
tuberculosis,  typhoid,  pneumonia,  diphtheria,  syphilis,  influenza,  pelvic 
cellulitis,  the  puerperium  and  obscure  febrile  disturbances  have  seemed 
to  play  a  part  in  \ts  inception.     Alcoholism  ^  and  exposure  to  cold  are 
aliso  rather  frtHijuently  mentioned,  but  in  numerous  cases  not  the  slightest 
cause  has  been  detected  and  the  patient  apparently  was  in  good  health 
previous  to  the  paralysis.     The  toxic  features  of  many  of  the  alleged 
causes  jump  with  the  clinical  manifestations  which  are  highly  significant 
of  an  infectious  state,  and  coincide  with  the  few  bacteriological  findings 
that  have  been  reported.     The  idea  of  a  toxemia  which  has  an  elective 
action  for  the  spinal  gray  producing  first  dynamic  conditions,  later  fol- 
lowed by  histological  changes,  best  explains  the  various  postmortem 
findings  and  the  clinical  manifestations  of  the  disease.     E.  F.  Buzzard  ' 
isolated  a  micrococcus  in  pure  culture  from  the  blood  of  a  case    of 
Lanclr}''s  paralysis  and  apparently  the  same  organism  was  found    in 
large  numbers  in  the  dura  mater  of  the  same  patient.     Subdural  injec- 
lioas  of  the  cultivated  coccus  produced  nipidly  s])readiiig  paralysis  in 
a  rabbit  and  the  organism  was  again  obtained  from  the  blocKl  and  duni. 
The  changes  in  the  nervous  system  of  the  pati(?nt  and  rabbit  were  of 
the  kind  produced  by  toxins  and  in  neither  could  the  nii(tr()l>e  be  deni- 
onstratt'd  in  the  nervous  structures  or  even  in  the  pia  arcu;linoid.     That 
the  infection  or  toxin  reaches  the  cord  throui!:h  the  blood  is  al)undantlv 
shown  by  the  jK»rivascular  changes,  and  the  fr(X|U(»nt  limitations  of  the 
mvelitic  invasion  to  the  territory  irrii^ated  bv  the  anterior  median  arte- 
rieij  and  the  vessels  reaching  the  anterior  horns  along  the  motor  r(M)ts. 

'  -N.  Y.  Med.  Jour.,"  Julv,  1896. 

>  Krewer,  "Zeitechr.  f.  klin.  Med.,"  Rl.  xxxii.  »  "Brain,'-  Spring,  lt)03. 
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Morbid  Anatomy. — In  the  older  roiK)rts,  as  in  the  first  instance, 
no  morbid  cFianges  were  deteetwl  anywhere  in  the  ner\'ous  system.  As 
methods  improveil  and  data  multiplitHl,  re|X)rts  of  myelitic  softening, 
especially  in  the  ^ray  matter,  bnt  also  implicating  the  neighl)oring  white 
fil>ers  of  the  dorsal  and  cervicjd  iX)rd,  degeneration  in  root^fibers  and  i>eri- 
pheral  nerves,  and,  finally,  changes  in  the  nuKlulla,  cerebrum,  and  cere- 
bellum were  made.  A  majority  of  cases,  whether  showing  conl  changes  or 
not,  presented  an  acutely  enlarged  and  softened  sph^en  and  often  engorged 
lymphatic  glands.  Of  late  no  case  that  has  been  systematically  and  com- 
jK»tently  examined  has  given  negative  findings.  The  cellular  stnictures 
of  the  anterior  gray  or  the  cyliniler  proce8s<*s  arising  in  the  motor  comual 
cells  are  found  disturbinl.  Eisenlohr,  Ross,  Hoffman,  Immerman,  Cursch- 
mann,  Ketli,  Hlava,  Marinesco,  Bailey  and  Ewing  all  found  such 
changes  varying  from  fragmentation  of  the  cylinder  process  or  slijB^t 
swelling  of  the  cell  bodies  and  chromophilic  changes  of  the  cell  proto- 
plasm to  well-defined  poliomyelitis  and  difHise  cellular  infiltration 
throughout  the  spinal  gray.  Frequently  the  blood-vessels  show  a  peri- 
vascular small-cell  infiltration  and  the  motor  cells  present  marked  de- 
generative changes.  In  cases  of  sufficient  intensity  and  duration  the 
peripheral  nerves  are  degenerated  and  muscular  degeneration  and  even 
atrophy  are  added.  The  cranial  nerve  nuclei  and  the  cellular  and  vas- 
cular elements  of  the  cerebral  and  cerebellar  cortex  wert^  similarly 
afft^cteil  in  Ewing's  case.^ 

Bacteriological  examinations  have  sometimes  been  made  with  nc^- 
tive  results  and  suitable  stains  have  often  failed  to  show  bacteria  in  the 
cord  sections.  Rendinger  ^  met  with  this  exi)erience  even  when  cultures 
from  the  conl  readily  develoiKMl  streptococcus  pyogenes  and  streptococci 
were  also  found  in  the  lymph-spaces  of  the  gray  matter  of  certain  other 
jx)rtions  of  the  cord.  Eisenlohr  found  the  staphylococcus  pyogenes 
aureus  in  all  cultures  and  stiiphylcwoccus  aureus  in  cultures  from  the 
spleen.  Centanni  fi)und  a  rounded  bacillus  in  the  iwripheral  nerves. 
Giuzetti  found  chromogenic  bacilli  in  cord  cultures.  Marinesco  found 
coc(^i  in  the  ganglion-cells.  Roger  and  Josn6  ^  have  demonstrated  the 
jmeurnociK'cus.  Thoinot  and  Mass<»line  have  produce<l  spinal  paralysis 
in  rabbits  by  the  intravenous  injection  of  staphylococcus  pyogenes  aureus 
and  of  bacillus  coli. 

Symptoms. — Acute  ascending  imndysis  may  develop  during  an 
attack  of  some  infwtious  disease  or  may  follow  it  In  several  epi- 
demi(\s  of  |)oliomyelitis  such  cases  have  Ix^en  encountered.  Fre- 
quently, however,  it  comes  on  without  malais<»,  fever,  or  premonitory 
symptoms,  usually  without  tingling,  numbness,  or  other  sensory  disturl)- 
an(H».  A  feeling  of  weakness  l)egins  in  the  feet  and  legs,  and  slowly  creeps 
upward,  becoming  more  and  more  j)ronounced  in  the  lower  levels  as  the 
disease  mounts.  It  may  afiecrt  one  leg  first  or  most.  At  the  end  of 
two  or  three  days  or  a  week  the  lower  extremities  are  completely  {lara- 
lyztnl  and  the  weakness  has  involved  the  trunk  and  upper  limbs.  The 
breathing  becomes  superficial    from    involvement  of  the  thorax,  and 

>  Lov.  rit.  2  "Coiiiptcs  Hen(lusdi»  la  S<k;.  de  Biol.,"  April,  IHlKi. 
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difficulty  in  swallowing  soon  appears.  In  severe  cases  everj'  voluntary 
muscle  below  the  face  is  completely  paralyzed  and  relaxed,  and  even 
the  cranial  nerves  may  be  involved,  especially  the  oculomotor,  facial, 
and  hypoglossal.  Cerebral  and  mental  symptoms  are  absent  until  the 
dyspnea  or  c:irdiac  failure  is  pronounced  and  induces  them.  The 
sphincters  are  not,  as  a  rule,  relaxed  ;  there  is  no  tendency  to  bedsores 
or  dystrophy  ;  the  tendon  and  superficial  reflexes  are  usually  present ;  the 
electrical  responses  are  normal ;  and  sensation,  together  with  the  special 
senses,  is  not  perverted.  If  a  fiital  issue  do  not  occur,  the  symptoms 
of  paralysis  slowly  recede  in  the  reverse  order  of  their  appearance,  and 
when  they  have  distinctly  subsided  from  the  upper  levels  recovery  may 
be  anticipated. 

In  some  cases  the  onset  is  reversed,  the  upper  extremities   first 
showing   weakness;   and,   indeed,    the  ordinary    type  may   be  greatly 
modified,  as  can  be  readily  understood  from  the  var\^ing  anatomical 
distribution  of  the  organic  lesions  in  well-authenticated  observations. 
In   two   cases  falling    under    the  writer's   attention,  the    clinical    his- 
toiy  was  typical,  complete  wasting  of   isolated  muscle-groups    in    all 
four  extremities   occurred,  and   persisted   for  years,  witliout   any  aj>- 
pearance  of  ultimate  improvement.      Paresthesia  and  dysesthesia  are 
not  rare,  and  anesthesia  may  gradually  follow  the  paralytic  invasion, 
advancing  in  a  similar  manner.     The  reflexes  may  also  subside  and  dis- 
appear in  an  ascending  progression.     Even  electrical  modifications  and 
the  reaction  of  degeneration   are    encountered.     The  progress  of  the 
paralysis  may  stop  at  any  point,  and  then  recede.     A  temperature  of 
101®  to  103®   F.  has  been  observed,  but,  as  a  rule,  it  does  not  rise 
above  the  normal.    Profuse  perspiration  sometimes  and  splenic  enlarge- 
ment frequently  are  encountered  and  besj)eak  the  toxic  state. 

Course. — ^The  course  from  inception  to  fatal  termination  may  be 
verv  brief, — less  than  two  davs, — and  fatal  cases  usually  end  within  ten 
days.  Prolonged  cases  may  only  reach  their  acme  in  a  month.  After 
a  stationary  period  of  varying  length  in  the  hopeful  cases,  improvement 
takes  place  usually  in  a  retreating  order,  but  convalescence  is  slow  and 
may  require  months.  On  the  other  hand,  it  may  be  ra]>id,  or,  as  in  the 
car«e>  previously  mentioned,  permanent  injury  may  result. 

Diagrnosis. — The   diagnosis    in  some   cases    must    necessarily    be 
extremely  difficult,  but  in  the  typical  form  is  readily  made,  providing 
the  existence  of  this  rare  disease  is  kept  in  mind.     It  reste  upon  the 
method  of  invasion,  the  pure  motor  jiaralysis,  the  comparatively  negative 
conditions  as  to  reflexes,  sensation,  and  electrical  reactions,  and  the  his- 
tory of  8(Hne  possible  toxemic  state.     Somes  cases  are  complicated  by 
hysteria,  which  is  capable  of  greatly  obscuring  the  diagnosis.     When 
slight  electrical  changes  and  paresthesite  are  present,  it  is  impossible  to 
exclude  neuritis,  and  the  occurrence  of  perij)horal  nerve-lesions  in  some 
instances  has  already  been  pointed  out.     In   meningitis  the  pain  and 
rigidity  are  distinctive.     In  cross-myelitis  we  have  all  s])inal  cord  func- 
tions involved  below  a  definite  level  and  lack  the  ascending  features. 

ProGrnosiB  is  always  grave,  since  even  in  the  irregular  and  prolong^nl 
cases  one  lan  not  foretell  at  what  moment  bulbar  symptoms  may  appear, 
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and  tlie  main  danger  to  life  di»j>ond8  on  their  presence.  Rapidly 
ascending  symptoms  imply  a  s|XHKly  termination,  but  there  is  no 
invariable  rule.  Only  when  the  tide  has  turned  and  symptoms  are 
receding  ciui  one  entertain  a  reasonably  hopful  prognosis.  The  pres- 
ence of  neuritic  conditions  or  of  electrical  changes  implies  a  prolonged 
convalescence  and  doubt  as  to  ultimate  complete  recoverj\  Where 
cerebral  symptoms  apjwar  they  are  of  bad  import,  signifying  either 
profound  toxic  conditions  or  the  near  approach  of  death  from  caniiac 
or  respinitory  faihire. 

Treatment  will  be  directed  against  any  general  toxic  condition  pres- 
ent or  reasonably  suspected.  The  salicylates,  tincture  of  the  chlorid  of 
iron  in  full  doses,  bi(?hlorid  of  mercurj'  to  the  jx)int  of  toleration,  thor- 
ough cleansing  and  disinfection  of  the  alimentary  tract,  supportive  diet, 
conservation  of  nervous  energy  and  strength,  are  valuable.  To  the 
spine  a  narrow  sinapism  the  whole  length  of  the  back,  fre<piently  re- 
peattnl,  is  of  service  ;  even  the  therm(K*aut<»ry  is  advised  by  some.  The 
pandyzed  limbs  should  be  gently  massjig(Hl  to  improve  circulation  and 
give  comfort.  When  swallowing  l)ecomes  difficult  or  impossible,  feed- 
ing by  the  stomach,  nasid,  or  rectal  tul)e  must  l>e  adopted,  and  the  prefer- 
ence is  for  the  nasal  tube,  providing  care  l)e  exercised  to  avoid  ])a8sing  it 
into  the  larynx.  During  tronvalescence,  massage,  electricity,  local  douches, 
tonics,  generoutj  diet,  and  general  measures  are  the  main  reliance. 

CAISSON  DISEASE,  OR  DIVERS'  PALSY. 

Workmen  and  others  subjected  to  high  atmospheric  pressure,  as  in  de- 
scending to  great  depths  in  diving  apj)amtus,  or  in  making  certain  exca- 
vations l)y  ciiisson  construction,  are  frecjuc^ntly  affect ihI  with  cerebral 
symptoms  and  panilytic  conditions  of  mainly  a  paraj)legic  chanu^ter. 
The  disturbance  varies  in  intensity  from  slight  giddiness  and  neuralgic 
pains  to  paraph»gia.  Even  sudden  deatli  may  occur.  The  symptoms 
appear  while  tlie  air-pressure  is  being  reduced,  or  within  the  following 
half-hour.  In  a  minor  (legr(H%  high  altitudes,  as  in  mountain  climbing 
and  ballooning,  funiish  analogous  (Y)nditions  and  symptoms. 

Etiology. — ^The  (^ms(»  of  divers'  palsy  is  not  so  much  the  increased 
atmospheric  pn^ssure,  its  its  su<iden  reduction.  A  number  of  prt»disj)os- 
iiig  causes  have  also  been  fairly  determined.  Advancwl  age,  alcoholism, 
heart  and  kiilney  disease,  obesity,  hunger,  and  any  condition  of  physical 
depression  furnish  a  liability  to  its  onset.  On  the  other  hand,  those 
who  have  for  months  been  gradually  subjectc^il  to  increa.**ing  air-pressure 
ac(|uire  in  some  degnn*  an  immunity  by  habituation.  The  length  of  ex- 
|)osure  and  the  amount  of  pressure  aiv  followcnl  by  pn)portionate  effects, 
but  sym])toins  rarely  result  unless  the  pressure  reach  two  atmospheres — 
thirty  pounds. 

T\\v  mechanism  pnKliunng  the  palsy  or  the  slighter  symptoms  is  fur- 
nisluHl  i)y  the  vascular  apparatus.  Various  theories  have  Ix'cn  advanced 
to  explain  the  results.  One  sup|>osc\s  that  during  the  time  of  increaswl 
air-pressur(»  the  sujK'rlicial  and  peripheml  parts  of  the  body  are  exsan- 
guinat(Kl  and  the  central  orgjuis  actively  congestcHl  to  a  similar  d(»gree. 
This  congestion  reaches  such  a  [Hjint  that  the  ciipillary  field  becomes 
paretic  from  distention,  and  c^m  not  j)romptly  deliver  itself  of  its  super- 
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abundant  blood  when  pressure  is  removed  from  the  periphery.  A  pass- 
ive congestion  then  ensues,  with  a  stagnant  blood-current.  The  lower 
cord  is  placed  at  an  especial  disadvantage  through  its  arterial  arrange- 
ment, which  mechanically  conduces  to  maintain  the  vascular  stagnation. 
Serous  effitsion  into  the  cord  and  meninges  may  thus  follow,  or  the 
effusion  may  be  hemorrliagic  ^ 

Another  and  apparently  more  important  feature  is  added  to  the 
congestive  state.  The  oxygen,  nitrogen,  and  carbon  dioxid  of  the 
blood,  increa;?ed  under  the  high  pressure,  are  liberate<l  by  restored 
low  pressure,  and,  expanding,  fill  the  passively  congested  vessels 
with  gaseous  bubbles,  producing  something  like  an  air  embolism. 
The  gases  also  escape  into  the  tissues.  Catsaras,  of  Athens,  has 
seen  gas  bubbles  in  the  vessels  and  even  in  the  cord  parenchyma 
of  dogs  subjected  to  high  air-pressures,  and  gas  has  been  seen  in 
the  tL«su(»s  and  vessels  in  some  human  autopsies  after  death  from  this 
cause.  If  vascular  accidents  do  not  follow,  the  circulation  is  gradually 
equalized,  the  oxygen  is  absorbed  or  removed  by  respiration,  and  symp- 
toms subside.  P.  Bert,  Hoche,^  and  Suell  *  have  practically  proven 
the  gas  theorj\  Edemata,  effusions,  and  hemorrliages,  naturally,  produce 
more  or  less  lasting  symptoms  in  the  brain  and  especially  in  the  cord. 

Morbid  Anatomy. — In  the  few  autopsies  on  record,  which  have 
all  been  made  some  days  or  weeks  after  the  onset  of  the  attack,  the 
cord  has  always  been  found  abnormally  congested.  Small  hemorrhages 
have  been  seen  and  diffuse  myelitis  with  d^enerative  tracts  have  been 
noted.  In  some  cases  there  has  been  an  edematous  condition  of  the 
membranes  and.  cord.  Hemorrhages  into  parenchymatous  organs  and 
mucous  surfaces  have  also  been  obser\"ed.  The  secondary  myelitis  is 
most  pronounced  in  the  dorsal  half  of  the  lumbar  cord  and  the  anterior 
boms  are  practically  unaffected.  In  other  words,  that  portion  of  the 
cord  which  has  the  best  vascular  supply,  and  where  stasis  and  edema 
would  first  subside,  ordinarily  escape  injury.  The  painful  manifesta- 
tions of  the  attack  are  perhaps  exj)lained  by  the  location  of  the  vascular 
disturbance  in  the  sensory  portion  of  the  cord. 

Symptoms  arise  as  the  air-pressure  is  being  reduced,  or  shortly 
thereafter,  and  may  appear  while  the  men  are  in  the  locks  or  chambers 
that  are  placed  between  the  various  pressures  or  after  the  patient  has 
gone  some  distance  in  the  open  air.  At  first  the  cerebral  features  pre- 
dominate; headache,  giddiness,  faintness,  nausea,  vomiting,  delirium, 
double  vision,  and  even  coma  may  precede  or  accompany  the  spinal 
symptoms.  '  These  consist  of  paroxysmal  jxiins,  frofjuently  of  great 
intensity.  They  usually  are  felt  in  the  legs,  but  may  affect  the  trunk  or 
upper  limbs.  Their  relation  to  the  posterior  portion  of  the  cord  has 
already  been  mentioned.  Soon  the  patient  feels  numbness  and  weak- 
ness in  his  legs,  which  may  increase  rapidly  to  complete  })araplegia, 
Usuallv  confined  to  the  lower  extremities,  l)Ut  it  may  extend  downwanl 
fn>m  any  spinal  level.  It  involves  motion,  sensiition,  and  the  sphinc- 
ters, and  presents  clinically  the  features  of  a  cross-lesion  of  the  coixl  of 

*  Hirt,  **Handhneh  der  spec.  Patholojrie  und  Therapie,"  vol.  i. 
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rapid  onset.  In  extreme  cases  the  patient  falls  dead,  or,  after  stagger- 
ing a  little,  falls  and  expires  with  or  without  delirium  and  convulsions. 
Symptoms  may  be  most  variously  combin(Hl  and  show  any  gnide  of  int<»n- 
sity.  The  majority  recover  pnmiptly.  Of  those  coming  under  treat- 
ment about  one-half  rt»cover,  alxmt  half  have  lasting  paralysis,  and 
about  three  per  cent.  die.  Those  who  do  not  recover  within  the  first 
three  or  four  days  present  the  symptoms  and  run  the  course  of  a  lunil)ar 
or  dorsal  my(»litis  of  varj-ing  extent  and  severitj'. 

Treatment. — ProphyhixM, — Persons  who  are  to  be  subjected  to 
increased  air-pressure  should  be  rigidly  examined.  Those  presenting 
the  pretlisposing  conditions  mentioned  should  l>e  excluded.  Only  hardy 
young  men  with  sound  hearts  and  regular  habits  should  be  accepted  for 
this  work,  and  spare  individuals  are  preferable.  In  case  of  an  extensive 
undertaking  the  same  men  should  l>e  employ(^l  throughout  the  task,  that 
they  may  be  habituated  to  the  incn^asing  pressure  as  the  work  progresses, 
thereby  gaining  imnumity.  In  a  pressure  of  over  thirty  ]>ounds  they 
should  work  sliort  sliifts  of  two  hours  or  less,  and  plenty  of  time  should 
be  taken  in  passing  the  Icwks.  Smith'  says  five  minutes  for  each  fifteen 
pounds  of  (»xtni  ])ressure.  InexjierienciKl  persons  should  take  much 
more.  It  is  well  not  to  enter  the  pressure  fasting.  Snell  lays  stress 
on  ventilating  the  works  to  reduce  the  amount  of  gases  in  the  circula- 
tion as  well  as  on  genend  principles. 

Trvatimntt  of  fh^*  Attack. — If  symptoms  arise,  the  imtient  should  be 
hurrie<l  back  into  the  caisson,  and  if  the  symptoms  subside,  as  tliey 
often  do,  very  slowly  n^turned  to  the  outer  air.  Morphin  is  oft«n 
reipiired  for  the  intense*  pain.  Ergot  in  dram  doses  of  the  fluid 
extract  even'  hour  will  sometimes  relieve*  tlie  pain  and  apj)arently 
(»heck  the  disease.  It  liius  been  suggc^stenl  to  bandage*  the  limbs,  and 
even  the  tnink,  thereby  restoring  som(*thing  of  the  surfiice  prt^ssure 
an<l  maintaining  the  spinal  circulation.  When  ])andytic  features  have 
d(»v(»lop(Hl,  tlie  treatment  is  that  of  myelitis. 

TUMORS  OF  THE  SPINAL  (X)RD  AND  ITS  VARIOUS  ENVELOPES. 
New  growths  arising  in  the  spinal  meninges  or  on  tlie  inner  surface  of 
the  bony  canal  or  in  tlie  conl  itself  produ(?e  definite  symptoms  only  as  the 
cord  or  t\\v.  nerve-roots  are  disturbed.  They  may  be  ])n)perly  grouped 
together  bewuise  of  their  common  symptomatology,  which  renders  a 
|H)sitive  clinical  diagnosis  as  to  tlit'Ir  original  sites  imjK)ssil)le,  and  makes 
every  operation  for  their  removal  in  a  limite<l  sense  an  exploratory  one. 
The  inii>ortanc('  of  an  early  diagnosis  of  these  tumors  is  emphasizcHl  by 
the  fact  that  most  of  them  can  !)(»  successfully  removed  if  taken  in  time, 
and  the  fatidity,  which  otherwise  att<*nds  them,  avertetl.  The  paraplegia 
to  which  they  give  rist*  may  in  the  same  way  be  pn;vented,  and  in  some 
instances  claused  to  nnjeile  when  not  too  far  advanced. 

Th(;re  are  now  in  the  lit4»mture  less  than  200  re|M)rted  (^is(»s,  so  that 
tumors  involving  the  conl  are  rare.  Those  arising  fn)m  the  meninges 
and  extnulnnd  structures  are  about  six  times  as  numerous  as  thos<»  pri- 
marily cordal.  San^oma  and  its  varieties  furnish  more  than  ont*-third 
of  tli<*  tumors,  tubercle  and  echinococcus  each  about  a  tenth,  and  carci- 

^  IVpjRT's  **SyMt<»in  of  Mfdicine,"  vol.  iii. 
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noma  and  all  varieties  of  benign  growtlis,  including  gumma,  the  balance. 
Glioma,  which  is  so  camnion  in  the  brain,  also  appears  in  the  cord.  It 
if  usually,  however,  distributed  closely  about  the  central  canal  or  in 
loi^itudinal  bands  in  the  substance  of  the  cord,  where,  undergoing  de- 
generation, it  produces  channels  or  false  canals.  These  give  rise  to 
definite  symptoms  and  a  clinical  type,  which  is  called  syringomyeUa. 
It  is  described  in  a  later  chajiter. 

Tumors  affecting  the  spinal  cord  are  usually  of  small  dimensions 
owing  to  the  rapidity  with  which  they  destroy  the  con!  and  lead  to  a 
Cital  issue.  They  are  commonly  single,  but  several  tubercular  growths 
sod  multiple  sarcomata  and  neuromata  have  been  reported.  The 
&vorite  location  of  spinal  growths  is  in  the  dorsal  and  lower  cer^'ical 
regions.  Regarding  the  causation  of  spinal  tumors,  the  same  ideas 
eiist  as  pertain  to  the  development  of  tumors 
elsewhere.  Traumatism  is  often  alleged  and 
may  undoubtedly  ser\-e  to  locate  a  syphilitic 
process  and  i>erlmps  to  favor  the  invasion  ot 
taberclc  and  angiomatous  growths.  Its  rela- 
tion to  malignant  neoplasms  is  largely  supposi- 
tidous. 

Uorbid  Anatom;. — The  post-mortem  ex- 
amination reveals  the  new  gniwths  arising  from 
the  extradural  tissues,  the  membranes,  or  the 
cord,  in  the  substance  of  which  it  may  rarely  be 
embeilded. 

It  frequently  is  traversed  by  several  nerve- 
roots,  or  these  may  be  destroyed.  It  may  have 
a  vertical  extent  of  several  inches.  From  press- 
ure upon  the  cord  there  is  a  zone  of  softened 
cnrd-substance  which  frequently  shows  an  in- 
Baiumatorj'  condition.  The  cord  may  be  much 
indented  by  the  growth,  or  compressed  almost 
to  complete  division.  Changes  in  the  cord  sub- 
sDiQce  due  to  pressure -atrophy,  softening,  and 
myelitis  are  present  with  resulting  secondary  de- 
generations related  to  the  portion  of  the  conl  that 
isaffectwl.  The  consequences  of  myelic  soften- 
ing and  myelitis  are  found  in  the  muscles,  bladder, 
kidneys,  etc.,  depending  in  distribution  u]N>n  the 
anatomical  and  clinical  features  of  the  given  case. 
The  various  growths  are  markc<1  by  their  onlinaiy 
individual  characteristics  and  histological  pectdi- 
iriti«s. 

Symptoms. — The  initial  and  most   common  _ 

STraptom  of  spinal  tumor  is  usually  jKiin.     This  (Uydom. 

is  of  two  varieties  :  first,  that  referable  to  irrita- 
tion of  the  posterior  roots,  and,  second,  that  due  to   disturbance  of 
tbe  sensory  tracts  in  tlie  cord.     The  first  gives  rise  to  girdling  sensa- 
tions and  partially  follows  in  distrihuticm  the  fields  of  the  i)criplieral 
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nerves.  The  second  follows  the  segmental  outlines  and  may  also  g"ive 
rise  to  pains  referred  to  j>arts  below  the  lesion  whose  sensory  pathways  in 
the  cord  are  irritated.  If  these  pathways  are  broken,  the  pain  may  be 
referred  to  an  area  actually  anesthetic.  The  r(K>t  pains  and  the  s^rmental 
or  cord  pains  are  frequently  combined.  Ordinarily  the  pain  is  bilateral. 
It  may  occur  first  on  one  side,  but,  arising  jis  it  usually  does  from  pres- 
sure upon  the  cord,  it  is  evident  from  the  anatomical  situation  that  pres- 
sure and  counterprcssure  nmst  be  equal  and  the  whole  diameter  of  the 
cord  soon  affected.  When  the  tumor  is  within  the  cord  and  laterally 
situated,  a  partial  Brown-S6quanl  jxilsy  may  develop  at  first,  but  ordi- 
narily soon  yields  to  the  cross  variety  and  the  jxiraplegic  syudronie. 
The  pains  are  of  all  degrees  of  severity,  l)ut  frequently  atrocious  in 
their  intensity,  of  a  lightning,  darting,  ripping  character,  with  parox- 
ysms and  remissions. 

The  nerve-tnmhi  are  so  rarelv  sensitive  that  Starr, ^  in  a  masterlv 
r6sum^  of  the  subject,  states  that  he  never  noted  it  in  his  own  ex|>erienee 
or  in  the  literature.  Pain  over  the  sejit  of  tiie  tumor  is  also  rare,  and, 
when  present,  following  the  usual  rule,  is  felt  one  or  two  inches  below 
the  level  of  the  lesion. 

The  reflexes  comport  themselves  as  in  tiie  paraplegic  state  gener- 
ally (see  p.  363).  Those  whi(^h  find  their  nuclear  representation  in 
the  diseased  segments  are  lost  early.  Those  below  the  lesion  are  exag- 
gerated as  the  compression  is  brought  to  bear,  and,  in  extreme  cases 
reach  the  highest  d(»gree  of  intensification.  Should  the  cross-lesion  of 
the  cord  become  absolute,  constituting  a  conI-<li vision,  all  reflexes  are 
lost  below  the  affected  level.  The  rectal  and  vesical  reflexes  are  sub- 
ject to  th(»  ordinary  rules  of  the  panipU^gic  state.  Motor  dhHturbaiiccit  of 
a  para])legi(;  sort  nirely  prcHHnle  the  sensory  disturbance,  but  usually 
follow  it  jKiri  pff.sau  with  the  n^flex  manifestations.  The  feet  and  le^ 
feel  heavy,  clumsy,  and  weak.  This  paresis  becomes  more  and  more 
prononncetl  as  t\\o  pressure  increases  ;  the  spastic*  gait  is  develoj>ed,  and 
finally  the  patient  becomes  l)e(lri(lden.  Absolute  motor  loss  is  the  great 
exception  and  dejMMids,  like  complete  reflex  obliteration  below  the  lesion, 
ujH)n  division  of  the  cord. 

With  the  motor  loss,  again,  there  is  usually  blunting  of  cutaneous 
seth^dfhfti^  and  finally  complete  anesthesia,  of  paraplegic  distribution, 
surmounted  by  the  hypersensitive  band. 

To  a<rain  follow  Starr,  the  order  in  which  these  symptoms  arise  is 
connnonly  :  (1)  Peculiar  pains  of  limited  distribution  ;  (2)  increase  of 
reflexes  beU)Wthe  lesion  ;  (3)  paraplegia  ;  (4)  loss  of  sensibility,  and  (i)) 
loss  of  all  subjacent  reflexes.  Bedsores  an<l  dystrophic  joint-<listurbaiice 
occur  late  in  tumor,  or  may  appear  earlier  upon  the  addition  of  an  acute 
myelitis.  Collins-  n:unes  the  elinienl  order  of  symptoms  as  follows: 
Sensory,  motor,  visccnil,  trophic,  and  to])ieal  ;  the  to|)ie.Ml  consisting  in 
ti'tanit'orm  riiri<liti«'s  caused  l>y  jn'cssnre  over  the  >pine  in  the  region  of 
the  tumor  :ind  in  I'are  ea<e<  deformity  of  the  spiniil  column. 

Course  and  Prognosis. — The  cour>e  of  the  disca.-e  is  usually  slow 

^  "  Am.  .Tnnr.  M«-<1.  SriiMiccs. "  .Iiinc.  1^9,"). 
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from  the  insidious  onset  to  the  fatal  termination  by  exhaustion  due  to 
pain,  or  the  consequences  of  myelitis,  cystitis,  pyelonephritis,  bedsore, 
and  septicemia.  The  rapidity  of  the  disease  depends  upon  the  char- 
acter of  the  growth,  but  tubercle  is  frequently  of  unexpected  activity 
and  may  induce  a  complete  parapl^a  within  a  few  weeks.  In  rare 
instances  years  have  been  consumed  in  the  development  of  die  tumor. 
The  natural  tendency  is  to  paraplegia  and  death.  The  location  of  the 
tumor  in  the  cervical  or  lumbar  enlargement  hastens  the  course  of  events. 
The  proffnoms  in  tumor  involving  the  cord,  excepting  gumma,  is  uni- 
formly bad,  and  practically  fatal  without  operation. 

Difiifiri^osis. — ^The  diagnosis  of  cord-tumor  depends  mainly  upon  the 
insidious  onset  and  the  order  of  development  of  symptoms.  The  slow 
compression  of  the  cord  gradually  induces  the  paraplegic  state  with 
intense  spasticity,  but  is  preceded  by  the  localized,  persistent,  and  uni- 
form root  or  segment  pains.  A  cross-myditis  is  ordinarily  of  sudden 
onset  and  not  especially  painful  unless  the  meninges  are  affected.  In 
that  event  the  pain  is  diffuse  and  intense  over  the  spine.  Bedsores  and 
trophic  disturbance  are  early  features  of  myelitis,  late  ones  of  tumor. 
The  presence  or  history  of  new  growths  elsewhere  aids  the  diagnosis, 
and  the  location  in  the  dorsal  cord  is  of  some  significance.  In  Potfs 
disease  we  soon  have  rigidity  of  the  back,  pain  upon  rotation  or  percus- 
sion or  jars  of  the  spine,  and  later  vertebral  thickenings  and  defor- 
mities. The  ner\'es  are  sensitive  and  the  pain  accurately  follows  the 
nerve-trunks  as  a  rule. 

The  location  of  the  tumor  is  deciphered  by  reference  to  the  general 
rales  of  cord-localization,  especial  importance  attaching  to  the  location 
of  the  early  pains  and  the  upper  levels  of  dysesthesia.  As  already  indi- 
cated, it  is  usually  impossible  to  clinicjilly  determine  whether  a  growth 
is  vertebral,  meningeal,  or  cordal,  and  operations  are,  therefore,  to  this 
extent  exploratory.  A  Brown-S^uard  paralysis,  followed  by  a  para- 
plegia, or  analgesia  preceding  anesthesia,  or  limited  early  muscular 
atrophy,  may  indicate  that  the  growth  is  probably  within  the  conl. 

Speculation  as  to  the  nature  of  the  gi'oivth  is  based  on  those  general 
features  which  are  common  to  growths  in  all  localities.  The  presence 
of  malignant  growths  elsewhere  points  to  a  secondarj'^  neoplasm  of  the 
same  order.  Tuberculosis  and  syphilis  have  their  own  indications.  It 
may  also  be  borne  in  mind  that  sarcoma  is  the  most  common  form 
of  tumor  in  this  location. 

Treatment. — With  the  exception  of  gummata,  which  are  to  a  con- 
siderable degree  amenable  to  antisyphilitic  treatment,  the  only  course 
that  promises  relief  is  surgical  operation.  It  is  evident  that  tumor  with- 
in the  cord-substance  can  not  be  removed  without  great  and  permanent 
damage  to  the  cord.  It  is  also  evident  that  if  the  compression  from 
without  has  caused  local  cord-disintegration,  an  oj)eration  can  at  best 
only  check  the  harm  at  that  particular  stage.  Malignant  neoplasms 
are  very  likely  to  recur,  and  are  frequently  secondary  to  large  growths 
elsewhere  that  have  already  jeopardized  life.  Tubercle  is  also  often 
secondary  to  a  process  that  may  leave  little  hope  of  prolonged  existence. 
The  fact,  however,  remains  that  without  removal  the?  cord-tumor  itself 
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will  induce  a  fatality,  precediMl  usually  by  the  most  intense  sufferinjj  and 
the  most  abject  helplessness.  Even  when  an  o]x?ration  can  do  nothings 
but  relieve  the  pains  due  to  the  local  irritation,  it  may  be  favorably  con- 
sidered. 

On  the  other  liand,  about  seventy  per  cent,  of  recorded  c^ses  were 
ojierable,  and  out  of  thirty-three  oj)erat<Hl  cases,  tabulated  by  Putnam 
and  Warren,  ^  over  one-half  resulted  successfully.  Similar  figures  are 
given  by  Starr  and  also  by  Bruns.^  Early  diagnosis  and  prompt  oper- 
ation will  materially  improve  the  average. 

SPINA  BIFIDA. 

Spina  bifida  is  an  embrj'ological  defect  due  to  the  failure  of  the  neural 
canal  to  completely  close  in  the  |K)sterior  median  line.  As  a  result,  the 
bonv  arches  of  the  vertebra?  are  defective.  This  may  be  indicated  bv  a  de- 
pressiou,  spina  bifida  occulta,  or  by  a  tumor  made  up  of  the  contents  of  the 
spinal  canal  variously  arrange<l.  Its  usual  location  is  in  the  lumbosacral 
region,  as  the  neural  canal  closes  from  above  downward  and  is  last  com- 
pleted at  the  ciiudal  extremity.  When  present,  it  serves  to  fix  the  lower  end 
of  the  cord  to  the  corresponding  vertebra?,  and  the  normal  rccession  of  the 
conns  medullaris  to  the  level  of  the  second  lumbar  vertebra  is  prevented* 

The  simpl<»st  variety  is  the  rare  meniugoedcy  which  is  usually  covered 
by  skin  and  consists  of  a  jxHliculate  or  pwlunculate  sac  of  spinal  mem- 
branes continuous  with  the  anichnoid  spaces.  Neither  the  cord  nor  the 
nerves  enter  it,  and  deformities  of  the  cord  or  disabilities  in  the  legs  and 
sphincters  are  absent. 

The  ordinary  tumor  in  spina  bifida  is  the  maniu/omyeloeeley  made  up 
of  both  the  cord  and  the  meninges  and  usually  attendeil  by  deformities 
and  paralysis  in  the  legs  and  sphincters.  The  cord  ordinarily  is 
flattened  out  in  the  posterior  surface  of  the  tumor,  which  is  more  or 
less  translucent,  devoid  of  true  skin,  and  onlv  covered  bv  a  laver  of 
epithelium.  From  this  j>osteri()r  situation  the  flattened  and  defomicHl 
cord-substance  gives  ofl*  the  nerve-roots,  which  run  forward  through  the 
siic  into  the  intervertebral  foramina.  In  the  most  prominent  part  of  the 
tumor  eorresj)on(ling  to  the  cutaneous  defect  and  the  location  of  the 
broadly  spnwl  cord-substance  there  is  often  a  pit  or  umbilical  depression. 

In  ran*  and  more  pronounced  deformities  the  central  canal  of  the  coi-d 
dilates  with  the  tumor  formation,  hi/flromt/e/occ/c,  and  lines  its  cavity, 
with  which  it  is  coextensive.  The  nerve-roots  now  lie  in  the  sac-walls. 
Again,  in  mj/c/orrlr  n  flattened  mass — not  a  sac — of  neural  tissue  lies  in 
the  vertebral  hiatus,  containing  a  small  opening  lending  into  the  cerebro- 
spinal canal.  Through  this,  cerebrospinal  fluid  constantly  oozes.  Both 
of  these  fcMMus  an^  rare,  alwavs  attended  bv  detects  in  the  lower  extreni- 
ities,  an<l  the  latter,  myelocele,  is  promptly  fatal  in  a  few  days. 

Etiology. — The  causation  of  this  defect  in  the  embryo,  which 
dates  back  to  the  earliest  days  of  inij)r(^gnation,  like  similar  terato- 
logieal  d<'fects,  is  obscure.  It  has  been  attributed  to  injury.  In  a 
nuinlM'r  ot'  instances   it   has  a]>|>eared   in   several   children    in   the  same 
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fiuBiIy,  and  even  in  succeeding  generations,  showing  hereditary  trans- 
mission. Other  children  in  the  same  family  may  present  harelip  or 
club-foot.  It  is  more  common  in  females  than  in  males,  in  a  ratio  of 
about  eight  to  seven. 

Symptoms. — Spina  bifida  is  usually  discovered  at  birth,  but  may 
exist  unnoticed  as  a  slight  depression,  often  covered  by  hair  for  months 
or  even  up  to  adolescence,  when  the  tumor  may  appear.  At  first  usually 
SDiail  in  size,  it  may  rapidly  increase.  When  the  cord  is  involved  in 
the  sac,  there  is  usually  associated  club-foot  or  undeveloped  legs  or 
s[Aiucteric  incontinence.  The  tumor  is  in  the  middle  line  and  presents 
van'ing  appearances  due  to  its  makeup.  The  opening  in  the  vertebral 
arches  can  usually  be  detected  by  touch,  but  the  contents  of  the  tense, 
fluctuating,  and  slightly  compressible  sac  are  rarely  palpable.  Under 
ezcntement  and  in  the  erect  position  the  sac  increases  in  tension  and  size. 
Pressure  upon  it  is  likely  to  produce  uneasiness,  stupor,  coma,  and  con- 
vulsions. The  fluid  contents  correspond  to  and  are  identical  with  cere- 
brospinal fluid. 

•  The  diafirnosis  is  usually  very  easy,  but  it  is  more  difficult  to  decide 
upon  the  exact  nature  of  tlie  tumor's  makeup.  The  presence  of  defor- 
mities or  paralysis  in  the  limbs  or  of  sphincteric  incaj>acity  and  umbili- 
cation  would  indicate  that  the  tumor  was  not  a  simple  meningocele,  but 
that  the  cord  was  involved  in  the  sac-wall.  An  oozing  aperture  and  a 
nevos-like  mass  of  pinkish  tissue  would  suggest  myelocele. 

Prognosis. — Only  in  the  slighter  forms  of  spina  bifida  is  the  progno- 
sis favorable.  A  |)edunculated  meningocele  or  mere  depression  is  not 
mcompatible  with  full  vitality  and  perfect  cord-functions.  In  the 
severer  varieties,  if  the  child  lives,  it  will  probably  bear  club-foot  or 
other  deformity  and  defect.  The  great  majority  of  cases  die  during  the 
first  three  months,  cases  of  myelocele  during  the  first  three  days.  Rare 
cases  have  reached  adult  age  and  beyond. 

Treatment  is  purely  surgical.  In  meningocele  a  fair  prospect  is 
offered  to  extirpation  of  the  sac.  In  the  other  and  more  common  varie- 
ties, to  extirpate  the  sac  or  to  obliterate  it  by  injections  is  to  destroy  a 
portion  of  the  cord-substance.  In  this  condition  the  sac  must  be  pre- 
served, and  various  osteoplastic  operations  have  been  suggested  looking 
to  the  formation  of  a  bony  neural  canal  covered  by  cutaneous  flaps. 
The  deformities  in  the  lower  extremities  and  the  paraplegic  condition,  of 
course,  would  not  be  benefited  thereby. 
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CHAPTER  III. 

LESIONS  PRINCIPALLY  CONFINED  TO  THE  GRAY 
MATTER  OF  THE  CORD,  AND  DISEASES  REFERABLE 
TO  DISORDER  OF  THE  SPINAL  GRAY* 

Ix  this  chapter  a  niimbor  of  diseases  are  brought  together  that  have 
in  common  symptoms  <lei>endent  uj)on  disorder  of  the  lower  motor 
n<*uron.  In  some,  anatomiail  changes  are  clearly  defined ;  in  others 
there  is  reasonable  presumption  that  eventually  changes  will  be  detected. 
The  whole  question  of  progressive*  muscular  atrophy  is  in  a  transitional 
state,  with  a  decided  tendency  to  bring  the  various  forms  into  close 
relationship. 

ACUTE  ANTERIOR  POUOMYELITIS. 

PolioinyeJUis  anterior  acuiay  ocuie  spinal  paralysis,  acute  atrophic 
paraJysis,  spinal  pa ralyf<is  of  child rcn,  and  essential  paralysis  of  children 
are  the  principal  of  the  numerous  names  applied  to  an  acute  myelitis 
involving  mainly  the  anterior  horns  of  gray  matter  of  the  spinal  cord 
and  conunonly  ap{)earing  in  children.  It  is  marked  by  febrile  and 
infectious  symptoms,  is  of  rapid  ons(»t  and  development,  and  promptly 
indu(H?s  wide -spread  muscular  j)aralysis,  a  pjrtion  of  which  commonly 
remains  permanently  and  is  then  attende<l  by  local  atrophy. 

Etiologry. — The  great  majority  of  cases  occur  before  the  tenth  year, 
and  fully  three-fiiUis  under  four  years  of  ar/e^  with  es|)ecial  frequency  in 
the  latter  half  of  the  first  year.  During  the  first  six  months  it  is 
extremely  nire  or  else  j)asses  undetectiKl  to  a  fatal  end.  It  has  been 
freely  attributed  to  dentition,  to  eoUU  and  to  tranmati,<tn,  especially  in  the 
form  of  falls,  but  it  is  doubtful  whether  any  of  these  alleged  causes  are  of 
direct  importance.  In  many  instances  it  occurs  in  the  course  of  or  dur- 
ing the  conval(»seence  from  infediim^^  fTen<j  es]>ecially  the  exanthemata. 
Its  injecfiaus  nature  is  further  indicated  by  the  abrupt  onset,  the  usual 
febrile  movement,  the  gastric  disturbance,  the  occiisional  occurrence  of 
convulsions,  JiJ^d  most  of  all  by  epidemic  and  endemic  outbrciiks.  Such 
have  been  reeorde<l  l)y  Coliner,  ^  C'ordier,*-  Medin,^  J^eegaixl,'*  Oxholni, 
Xonne,  Calv<*rly,'''  Altmaii,^  and  others.  In  some  of  these  outbreaks 
a  (considerable  variation  from  the  typo  has  been  noticed.  Some  cases 
presented  the  symptom  ecunplex  of  Landry's  paralysis,  with  the  infec- 
ti<Mis  nature  of  which  W(?  are  already  familiar;  others  evidence  of  acute 
polioene('|)lialitis  su])crior  and  ijiferior  (see  j>.  loo).  If  a  neuropathic 
herediff/  ctMints  for  aiivtliiuir,  it  is  in  the  vnlnerabilitv  of  the  central 
nervous  organs  in  certain  individuals. 

Morbid  Anatomy. — The  niicroscopieal  ap])eaninees,  as  well  as  the 
finer  ehan«j:<s,  vary  greatly  with  the  age  of  the  lesion.  The  cnirly  dc- 
seription>  based  on  reeovere<l  en^es  wei'e  niisleadinir.  At  the  end  of 
Our  or  fn-o  inniifhs  a   i'oeus  or  .--('N'eral    tlx'i  oi'  !iiyeliii>  are  found   in    the 
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anterior  gray.  There  is  local  destruction  of  nerve-tjasne,  with  dilata- 
bon  aixl  changes  in  the  vessels  T)ie  ganghon-n  Ua  of  tlie  anterior 
bnni  iuvolved  in  the  lesion  have  lost  their  prolongationa,  show  granular 
dtfinitfgnktiuns,  or  have  eutirely  disappeared  Tlic  m\  elitio  focus  occu- 
pies uiio  or  both  of  the  two  arterial  \ 
arca^  of  the  anterior  horn ;  namely,  \  \  \  \ 
It  art-a  i-uppliod  by  the  first  branch  h.  ^  w 
of  ihc  anterior   metliaD   arter\'   or                          vi  '     Av 

f-    s-v 


Flf.   in.— IHunm  of  anerUt 
■ctbnifm  produelDf  InfpDJile  p*r- 

that  field  supplied  by  the  arteries  which  enter  the  oonl  along  the  anterior 
wois,  or  both.  Rarely  it  extends  Imckward  in  the  middle  arterial  field 
and  invades  the  neck  of  the  posterior  horn,  and  usually  it  embraces  the 
adjoining  white  matter  of  the  cord  to  a  varjing  ext«nt.  It  is  evident 
i\at  the  lesion  is  not  strictly  systematized,  and  it  is  e<nially  evident  that 


it  a  vaicular.  A  contention  has  arisen  us  to  whetlicr  the  lesion  is  tirst 
jarenoliyniatous,  as  Charcot  claimed,  or  is  first  iiittirsritial,  as  insisted 
upon  by  Goldscheider,  Re^ilich,  and  others.  The  pn'M'tit  weight  of 
authority  points  to  invasion. by  the  blood-vessels,  int<'rstitial  ilisscndna- 
tion.  and  eeUular  destruction  as  the  natural  order  of  events.  Batten  * 
a.-<*rts  u[K)u  rather  convincing  ovideiKv  that  the  vascular  fiiult  is  ]»ri- 
manly  diromhotic  due  to  a  variety  of  infections,  and  ihc  hiinWr  etiril 
U  t>p«ially  affected  owing  to  the  circnlatory  di.sidvuniages  of  tlie  [Kirt. 
'  "Bniin,"  Autumn,  190-1. 
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The  myelitic  iixn  vary  in  extout  and  number  in  various  cases.  Some- 
times they  extend  through  several  segments  of  the  cord,  eiglit  or  ten 
centimeters  or  more  in  a  vertical  direction,  but  usually  are  one  to  two 
centimeters  in  longitiidinul  extent.  Sometimes  single,  more  frequently 
there  are  several  foci  citlier  on  the  same  or  on  opposite  sides  of  the  cord 
and  at  vaiious  levels.  They  may  even  invade  the  medulla,  and  the 
brain  is  not  absolutely  exempt. 

In  cases  of  ttmny  yearn'  stjmding  the  cord  is  seen  to  be  shrunken  on 
one  side  at  the  level  of  the  lesion  and  the  cra*s-section  is  lacking  in 
symmetry.  The  acute  inflammatory-  condition  has  long  disappeared  and  a 
fibroid  condition  alone  represents  it,  Nerve-fil>crs  and  cells  are  entirely 
destroyed.  The  absence  of  myelinated  fibers  renders  the  scarred  area 
more  or  less  glossy  and  translucent  to  the  naked  eye.  The  vessels  are 
thickened  and  ap|>ear  more  numerous  on  that  account.  The  shrinking 
of  the  lateral  half  of  the  cross-neetion 
involves  mainly  the  gray  matter  and 
esiwclolly  that  of  the  anterior  horn,  bu( 
the    white    columns    and    the    ]>osterinr 


Fig.  Ilfl.— 4'ii>r  or  iinliuinyHiliE  af. 

rai,l-ani|.  uh'ik^Ii'-IiIm!"  N7rt"'lhJ."»i/i- 
lui:  i>r  tlu-  rlulii  Ini  and  lliigb. 

eornu  may  also  share  in  it  to  some  extent.  If  the  original  losion 
iri  sutlleiently  extensive  to  involve  the  s)iin;d  apiuir.itus  of  an  entire 
cxtrcmily,  or  even  of  ii  scjriiient  of  it,  chan;!i.'s  in  tlic  conl  alxivt.'  the 
lesion,  and  in  the  biiiin,  air  fcnnid  analii^ius  to  tliose  indneid  by  ampu- 
tations. 

The  i',.ln-ior  ri.<,U  arisinfr  fn.,,,  t],v  injured  juirt  of  the  coixl  ui-e  often 
diniini.-^hcd  in  vohiuie  jind  inny  or  ni;iy  not  sii.nv  iiltenitioii  of  structure. 
This  is  iriiL'  niiially  nl'  llic  mixed  iien-r-tr<'nhi.  Tiie  exact  contlition 
dcjwnds  ;i|)paiTiitiy  ii|>iin  tlic  ngc  of  \\u-  loion  and  the  (imiplete  or 
partial  (ii~a[>|)ear;iiici'  of  the  pcriphenil  ]irol<in(riitiotis  of  the  spinnl 
pyramidal  cells  tliat  have  Im>cii  injured.  In  thi>  jmndyzeil  viuncleK  we 
hiivc  the  same  chiniircs  that  arc  I'niiiid  iitier  divisioti  of  'the  ncr\-e-truiik, 
but  a  few  lULiscular  libers  -ifton  |.ci-si>r.  sonic  of  which  may  even  show 
hypertro])hy.       'I'lic   rest   of  the  mn-clc  i>  libi-oos  and  fatty.      Infiltra- 
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tkm  of  fat  sometimes  reaches  a  condition  that  may  ]>roperly  be  desig- 
Dited  li}K>matous.  The  bones  in  the  paralytic  meiul)ers  are  retarded  in 
their  growth,  and  in  old  cases  dating  from  childhotMl  are  undersized  in 
oiMnparison  with  those  of  the  sound  side.  They  lack  the  sharply  defined 
muscular  markings,  and  the  Haversian  systems  are  found  to  be  under- 
gtied  and  poorly  developed. 

Symptoms. — Usually  without  apparent  definite  provocation  the 
child  is  found  to  be  feverish  and  ill.  A  temperature  of  100°  to  102°  F. 
has  been  frequently  noted,  and  this  febrile  invasion  stage  lasts  from  a 
few  hours  to  several  days,  when  paralysis  m\d  JIaccUUty  of  one  or  more 
limbs  are  detected.  It  is  not  rare,  however,  for  the  child  to  go  to  bed 
apparently  well  and  to  awake  paralyze<l  in  tlie  morning.  The  febrile 
movement  may  be  attendeil  by  vomiting  and  diarrhea,  by  convulshns  of 
a  generalized  cliaracter,  or  by  delirium  and  diffuse  cerebral  manifesta- 
tions. As  soon  as  the  jiaralysis  is  noted,  the  ciise  is  usually  recognized. 
Most  writers  state  that  there  is  a  complaint  of  pain  in  the  afflicted 
members  only  rarely,  but  that, -as  a  rul(»,  sensation  in  all  its  phases  is 
entirely  normal.  It  is  pn)l)able,  however,  that  early  dyst^sthesia,  owing 
to  the  usual  infantile  age  of  the  patient  and  a  lack  of  (»a refill  search 
for  such  difficulty,  has  bct»n  frequently  overl(K)ked.  In  some  con- 
siderable number  of  cases  handling  of  the  affectwl  limbs  during  the 
initial  fever  provoked  outcries  which  were  not  eliciteil  by  similar 
manipulation  of  the  otlier  members.  It  is  likely  that  more  attention  in 
this  direction  will  show  localized  hypersensitiveness  or  some  kindred 
state  to  be  usually  present  and  of  diagnostic  im{)ortance.  Indeed, 
complaints  of  pain  and  of  formication  have  been  generally  noted  in 
older  diildren  and  in  adults,  lending,  perhaps,  undue  weight  to  the 
iKoal  aappoeition  that  such  cases  are  not  of  a  true  spinal  ty{K\  The 
sphincteiB  are  seldom  relaxed,  so  that  control  of  the  bladder  and 
bowel  remains  unimpaired,  but  in  the  rare  cases  in  which  the  sphincters 
are  idmxed  there  is  more  or  less  apparent  loss  of  sensation,  the 
extent  of  the  lesion  is  greater,  and  the  prognosis  is  extrcmelv  unfavor- 
able. 

Even  in  fat  children  the  implicated  muscles  can  be  seen,  after  a  few 
weeks,  to  have  wasted,  and  if  tested  with  the  farad ic  current,  either  do 
not  respond  at  all  or  show  a  remarkable  diminution  in  their  excitability. 
At  this  time  the  |>atient  will  have  begun  to  show  considerable  improve- 
ment, the  motor  paralysis   remaining  complete  only   in  the  parts  that 
are  to  suffer  permanently,  and  a  gradual  improvement  may  be  expected 
to  extend   over   several    months.     In    the  muscles    showing    lessened 
faradic  excitability  gjdvanism  commonly  pnKluces  exaggerated  response's, 
as  compared  with    the    sound    limbs,  and    the    complete  reat^tion    of 
degeneration  or  any  modification  of  it  may  Ix*  cncountenKl.     In  a  well- 
marked  case  faradism  fails  by  the  tenth  day,  and  the  increascHl  gjilvanic 
response  appears,  lasting  for  about  six  months,  when  it  gnulually  fails. 
At  this  point  faradic  excitability  returns  and  the  muscle  regains  some- 
thing of  its  size  and  strength  ;  or,  if  too  seriously  impaired,   faradic 
response  does  not  reappear,  galvanic  resi)onse  disa])pears,  and  the  muscle 
is  irretrievablv  lost. 

The  reflexes  are  lessened  or  al)olished  in  proportion  as  the  muscles 
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which  are  anatomioilly  associated  witli  thcni  are  involvwl,  or  perhaps  h 
would  t)e  bt'tter  to  aiy  that  tlieir  8lt«?ration  (leju'lids  Ujxm  tiie  iiiipl {(ration 
of  the  wirniial  oclla  making  up  a  part  of  tlieir  arc.  Bonix  wliioli  have 
not  uttuinLKl  tlieir  lull  growtli  iire  retarded  or  entirely  ftiil  to  develop  if 
tlieir  trophiiT  centers  uri'  implicated. 

The  seriously  atrophic^  iniiscles  Iwconie  fibrous  bandis,  and,  since  tliey 
offer  neither  assistance  nor  opposition  to  the  syiici^c  and  nntergip  iiiue- 
oles,  dvttortinna  soon  develop,  with  joivt-changes  and  sometimes  mih/uxa- 
Hons.  Joints  which  dejiend  upon  niuscnlar  support,  as  the  shoulder, 
may  allow  of  so  much  deformity  by  the  relaxation  of  the  nnistrles  which 
have  lost  their  tonicity  that  the  articidar  surface;-  widely  separate.      The 


wfa'n  is  inactive,  often  cold,  and  sometimes  dry  and  s<sily,  but  the  atrop] 
conditions  so  usual  iu  neuritis  are  practically  ubseut  and  bedsores  ore 
almost  unknown. 

The  lower  extremities  are  affected  about  three  times  as  frequently 
tlie  upper,  mid  the  left  leg  twice  as  often  as  the  right.     A  crossed  foi 
in  which  the  upper  extremity  on  one  side  is  involved  with  the  op^ 
lower  limb,  Is  not  nire ;  but  involvement  of  both  limbs  on  the  same  an 
is  extremely  uncommon.    In  the  loircr  eiiremiti/  the  extensors  seera  more 
susceptible  than  the  flexors  ;  hence  drop-ibof.  with  talipes  equinus,  fluxc<l 
knee,  and  flexed  thigh  are  common.      When  the  iianilynis  is  below   the 
knee,  the  sural  muscles  usually  escape.     In  the  u^jjer  extrtmitif  the 
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frequently  encountered  wasting  is  in  the  small  muscles  of  the  hands,  the 
deltoid,  and  the  extensors  of  the  wrists.  The  biceps  and  supinators 
generally  escape. 

The  distribution  of  the  paralysis  of  muscles  follows  their  segmental 
relations  in  the  cord,  and,  consequently,  when  limited  is  of  a  functional 
character.    The  verv  fact  of  such  functional  distribution  at  once  incrimi- 
nates  the  conl.     The  muscles  of  the  trunk  are  in  rare  cases  notably  and 
widely  affected,  producing  weakness  in  the  back,  deviation  of  the  spinal 
column,  and  defects  in  the  muscles  of  the  chest.     Ordinarily,  however, 
Ae  segments  of  the  cervical  and  lumbar  enlargements  are  selected.     A 
small  focus  of  anterior  poliomyelitis  in  the  dorsal  region  hanlly  pro- 
duces local  signs,  as  the  trunk  and  thoracic  musck^s  are  represented  in  a 
considerable  vertical  extent  of  the  cord.     In  rare  cases,  however,  the 
abdominal  or  chest  muscles  or  those  along  the  spine  are  involved  very 
deeide<lly.     In  a  less  d^ree  this  is  not  rare,  as  j^hown  by  spinal  twists, 
pn>tul)erant  abdomen,  and  abnormal  respiratory  movements  of  the  thorax. 
The  bulbar  muscles  do  not  ahvays  escape,  as  is  shown  by  various 
ophthalmoplegias,  squints,  facial  and  hy]X)glossal  palsies,  which  are  now 
and  then  recorded,  and  would  be  more  often  setm  did  not  couicident 
pnenmogastric  accidents  usually  terminate  such  eases  fatally. 

Ck>tir8e  and  Forms. — ^The  course  of  the  disease  may  be  clinically 
divided  into :  (1)  A  stage  of  febrile  invasion,  lasting  from  a  few  hours  to 
several  days,  with  local  tenderness  and  rapidly  deveK)ping  and  increasing 
paralysis ;  (2)  a  stationary  stage,  lasting  for  several  weeks ;  (3)  a  jxTiod 
of  improvement,  lasting  to  the  end  of  a  year,  and  (4)  a  stage  of 
permanent  disability  for  the  remainder  of  life.  Relapses  during  the 
early  weeks  have  been  recorded  in  very  rare  instances,  and  second 
attacks  are  still  rarer.  Among  the  secjuelae  the  contractures,  disloca- 
tions, and  deformities  have  been  already  mentione<l.  The  fragility  of 
the  bones  makes  them  liable  to  fracture,  but  union  takes  place  with  ordi- 
naiy  promptness  under  proper  fixation. 

The  adult  form  is  in  no  w^ay  different  from  tlie  infantile  c^is(»s,  except- 
ing the  variations  due  to  complete  growth  having  been  attained.     In 
anomalous  cases  the  onset  of  the  disease  is  insidious  and  the  course  may 
be  subacute.     After  infectious  diseases  one  or  more  limbs  mav  be  found 
Useless,  flaccid,  and  atrophic,  declaring  the  antece<lont  myelitis.     Occa- 
inonally  the  onset  is  marked  by  pains  of  a  severe,  cutting  character, 
which  are  frequently  attributed  to  neuritis  or  to  rlieumatism,  but  may 
he  due  to  the  irritation  of  the  sensorv  pathwav  in  the  cord  bv  the  location 
of  the  myelitic  focus  backward,  involving  the  neek  of  the  iK)sterior  honi. 
It  has  been  noteil  bv  a  number  of  observers  thjit  in  rare  instances,' 
years  after  the  acute  disease  has  subsided,  a  slow,  insidious  reappvnnnur 
has  led  to  a  progressive  muscular  atrophy,  which   declares  itself  first 
in  the  liml)s  that  were  originally  paralyz(»d  by  the  aeute  i)roeess.     This 
may  progressively  invade  the  entire  mnscular  system. 

Diagnosis. — In  the  early  stages  of  fever,  before  paralysis  has 
api)eared,  diagm>$is  usually  fails  except  under  rare  epidemic  conditions. 
The  termination  of  an  apparently  trivial  ailment  in  extensive  paralysis 
is  frequently  the  Ciinse  of  much  chagrin  on  the  part  of  the  medical 
attendant,  who    may    naturally    enough    have    expressed    a    favorable 
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prognosis.  As  already  indicated,  the  initial  fever  may  be  readily  mis- 
taken for  that  of  general  disorders,  and  sometimes,  though  rarely, 
the  jMiin  in  the  limbs  leads  to  the  idea  of  rheumatism.  If,  however, 
the  jx)ssibility  of  anterior  poliomyelitis  be  in  mind,  and  examination 
discloses  some  slight  local  tendeniess  or  diminished  nmscular  activity, 
or  both,  a  guardeil  opinion  will  naturally  follow.  It  is  only  when  the 
paralysis  Ls  develoiKKl  or  developing  that  the  nature  of  the  disease 
becomes  certain,  and  even  then,  if  there  have  lx»en  cerebral  symptoms, 
3uch  as  delirium  or  convulsiims,  difficultiw  are  not  at  an  end.  The 
cerehral  palsy  of  children  is  almost  invariably  ushered  in  by  convul- 
sions, but  these  have  a  definite  distribution  involving  one  side  or  one 
limb,  or  only  the  face,  while  the  convulsions  of  the  disease  under  con- 
sideration are  generalizwl.  L<K!alized  pain,  from  traumcdmn  or  inflam- 
mation, may  cause  immobility  of  a  limb,  and  when  prt»ceded  by  fever 
gives  rise  to  a  doubt ;  but  the  usual  abstnice  of  extreme  sensory  disturb- 
ances in  disease  of  the  anterior  horns  is  a  distinguishing  feature,  while 
the  l(K»ul  conditions  can  be  otherwise^  made  out.  After  a  few  davs  the 
electrical  test  gives  aUsohite  data.  Farad ic  resi)onse  is  abolislu»d  in  no 
other  disease  so  early  ;  even  in  severe  neiiritin  it  is  longer  maintained, 
and  is  then  attend(Hl  by  a  verj'  markwl  s(»nsory  disturbance,  which  also 
usually  precwles  it  for  a  long  time.  A  few  careful  applications  of  the 
induccnl  current  at  this  jwriod  can  do  no  hann.  The  progressive  infan- 
tile myopdfhieH  are  of  extremely  slow  development  and  are  symmetrical 
in  distribution. 

ProgrnoBlB. — So  far  as  life  is  concernwl,  this  disease  terminates 
fatally  only  exceptionally,  and  if  the  patient  survives  the  onset  of  the 
])aralysis  but  a  short  time,  life  may  be  considered  out  of  danger. 
Further,  one  can  say,  with  a  reasonable  degree  of  certaint\%  that  the 
jwimlysis  at  first  develop(Kl  will  notably  rec(Hle,  but,  unfortunately,  it  is 
almost  ecjually  certain  that  a  |K)rtion  of  it  will  permanently  remain. 
At  the  end  of  a  fortnight  a  carefully  conducted  faratlic  examination  of 
the  muscles  enables  the  physician  to  sjK»ak  more  specifically  reganling 
tlu»  amount  of  ])ermanent  disiibility.  At  that  time  any  muscle  which 
resj>()n<ls,  however  fi^'bly,  nuiy  be  expected  to  regain  a  fair  degree  of  its 
former  tone  and  strength.  Even  after  several  months,  rc^jKnted  faradk; 
stimulation  of  a  muscle,  at  first  |>erfectly  inactive,  may  develop  some 
contractility,  and  this  is  of  fiivoral)le  im|>ort  for  the  given  musch*.  The 
extent  ol*  |MTmanent  pandysis  governs  the  amount  of  resulting  con- 
tracture* and  deformity  ;  and,  likewise,  the  retardation  of  development 
of  the  limb  and  of  the  bones  is  in  similar  relaticm.  The  anticipated 
amount  of  these  deforming  conditions  will  have  a  bearing  on  the  prol)- 
abl(»  general  activity  of  the  individual,  his  prospective  physical  health, 
and  liability  to  fractures.  The  possibility  of  the  late  apjwarance  of  a 
j)rogressive  muscular  wasting  may  be  kept  in  mind. 

Treatment. — Owing  to  the  irregularities  of  the  course  of  this  dis- 
ease in  various  cases,  and  its  natuml  tendency  to  improve  up  to  a  certain 
point,  it  becomes  a  matt<T  of  grt»at  difficulty  to  estimate  the  value  of 
any  therapeutic  agent  or  mode  of  treatment.  In  the  early  stage,  as 
s(M>n  as  the  diagnosis  is  made,  if  fever  still  continues,  there  is  good  rea- 
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SOU  u>  suppose  that  antipyretic  antiseptics,  like  the  salicylates,  large 

dii&<^  of  the  tincture  of  the  chlorid  of  iron,  or  even  bichlorid  of  nier- 

can',  would  do  good.     Hot  applications  can  be  made  to  the  spine  if  the 

circumstances  of  the  patient  will  insure  their  intelligtMit  and   faithful 

employment ;    otherwise  they  are  worse   than  useless,  and   very   mild 

sinapisms  can   be  more  ])ro[)erly  used.     The  child  should  be  kej)t  on 

the  side  or  face,  and  the  affected  limbs  should  be  thoroughly  enveloj>cd 

in  cotton-wool  to  maintain  the  circulation  and  the  nourishment  of  the 

iniLscles    in    the    i>arts    laboring   under   diminished    trophic    influence. 

'Hie  use  of  spinal  stinmlants  like  strj'chnin  while  the  lesion  is  active 

is   to    be    avoided ;    but   when    the    active    process    has   come   to   a 

standstill, — that  is,  ordinarily,  at  the  end  of  a  fortniglit, — its  systematic 

use  is  one  of  the  most  important  measures.     The  usefulness  of  electricity 

consists  of  maintaining  the  nourishment  and  normal  contractility  of  the 

muscles,  which  are  temjwrarily  deprived  of  their  natural   motor  and 

tn>phic  control,  so  that,  as  the  inflammation  subsides  and  the  widtvspread 

inhibitory  effect  of  the  local  lesion  recedes,  the  central  apparatus  may 

find  tile  muscular  periphery  in  the  most  favorable  state  to  resj)ond  to 

its  enfeebled   influence.     For  this  puq)ose,  as  tlie  farad ic  resiwnse  is 

early  abolished,  the  interrupted   galvanic   current   nmst  be  used,  the 

lightest  intensity  being  emj)loyed  that  will  cause  a  c^)ntraction.     Care 

must  be  taken  not  to  unduly  fatigue  tlie  muscles.    A  dozen  contractions 

at  most  should  l)e  elicited  at  one  stance,  and  often  only  one  or  two  can 

Ik*  provoked  by  any  strcngth  of  current  that  is  bearable.     Care  not  to 

alann  the  child  is  imperative,  as  a  daily  struggle  will  do  more  harm, 

prulwbly,  than    the    electricity  will   do  good.     As   the  muscles  often 

react  better  and  with  less  pain  to  the  |K)sitive  i>ole  than  to  the  negative, 

it  is  well  to  Imve  for  the  negative  ele<^trode  a  broad  sponge  which  may 

lie  placed  on  the  sacrum  or  breast,  and  witli  a  smaller,  positive  sponge 

the  raus^cles  may  he  exercised.     Applications  ()f  galvanism  through  the 

corJ  are  quite  useless,  and  even  if  such  currents  reached  the  lesion, 

which  is  doubtful,  their  effect  for  go(Kl  is  questionable. 

Later  on,  as  faradic  response  returns  in  the  muscles  only  slightly 
affected  or  temjwrarily  inhibited,  this  form  of  electricity  is  efficjacious 
for  the  purpose  of  Ux^al  stimulation,  and  the  presence  of  this  reaction 
in  any  muscle  is  always,  as  already  indicat(»d,  a  gratifying  circumstance. 
To  intnist  galvanic  electrical  treatment  to  the  parents,  however  intelli- 
gent they  may  be,  is  a  mistake. 

In  the  same  way  local   frictions  and  salt  baths,  wann  wrappings, 

ami  massage  are  valuable  measurers  which  can  b(»  more  rationally  trusttnl 

to  parents  or  nurses  who  take  an  intelligent  interest  in  the  work.    They 

may  be  gently  employed  from  the  first  day,  and  when  electri(*ity  is  p.ot 

tolerated  or  can  not  he  systematically  employed,  must  be  relied  ujK)n  to 

replace  it     The  moment  a  group  of  muscles  weakens,  th(i  limb  tends  to 

assume  an   abnornml   position,  and   it   is  very  importiint   to  meet  this 

tendency  from  the  very  first  moment,  even  in  cases  when*  there  is  every 

probability  that  the  paresis  will  recede.     It  can  be  easily  acconq)lished 

bv  means  of  the  warm  wrappings,  or  even  by  the  application  of  light 

splints.    There  can  be  no  question  that  recovering  muscles  will  find 
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their  task  much  easier  if  their  proper  relations  have  been  "iMriimiwi^, 
Unbalanced  muscles  will  be  much  less  liable  to  oontractureB  if  an  arti> 
ficial  balance  has  been  provided  and  joint-surfiuses  have  not  been  altered 
by  long-maintained  vicious  positions. 

As  soon  as  the  permanent  paralysis  can  be  fairiy  well  finetbUy 
massage  should  be  especially  directed  to  obviate  the  ccmtractareB  and 
deformities  that  ordinarily  result.  Stretching  of  the  uncq>poeed  mnedeB 
by  passive  movements  of  the  joints  will  accomplish  mnchy  and  tbe 
moment  a  tendency  to  contracture  is  perceived,  the  case  becomes  one  for 
mechanical  appliances.  The  tendency  to  talipes  equinus,  for  instanoe, 
can  be  met  by  a  light  elastic  cord  from  the  toe  of  the  shoe  to  a  band  at 
the  knee ;  and  more  elaborate  orthopedic  apparatus  should  be  csmployed 
at  the  knee  and  hip  if  required.  Tliese  cases  are,  thereforei  prai^acally 
orthopedic  disorders  from  the  verj'  first. 

Nearly  all  the  improvement  that  is  to  take  place  in  the  muadea  will 
have  developed  by  the  end  of  tlic  first  year,  and  what  is  slowly  8ub> 
sequently  gained,  seems  independent  of  any  treatment  whatever. 

The  treatment  of  a  late  or  neglected  case  is  practically  suii^caL 
Shortened  tendons  may  be  cut  and  joints  straightened.  TendcHis  of 
healthy  muscles  may  sometimes  be  transplanted  to  take  the  place  of 
those  [laralyzed.  Much  is  being  accomplished  by  nerve  suture.  The 
involved  nerves  are  Ixiing  grafted  into  sound  ones  and  the  innervation 
of  the  atrophic  area  nvestablished.  A  resection  at  the  knee  is  some- 
times  of  advantage  to  se<uire  a  rigid  limb  instead  of  a  useless  contortion 
or  a  dangUvleg.  By  using  a  liigh  slioe  or  other  appliance  crutches 
may  often  Iw  laid  aside.  The  arrangement  of  exercises  to  increase  the 
strength  of  the  involvcHi  niiiscU^  which  retain  some  fraction  of  their 
miLscular  elements  is  of  distinct  advantage.  By  intelligent  passive  and 
active  movements  and  effort  against  resistance  much  can  be  accomplislied. 

SYRINGOMYELIA. 

The  wntral  canal  of  the  cord  is  sometimes  enlarged  through  congenital 
defect.  This  may  be  a  [>art  of  a  general  ventricular  distention,  causing 
hydrocephalus  and  spina  bifida.  In  certain  instances  unattended  by  any 
symptoms  during  life  a  tubular  con!  has  b(H»u  found  post  mortem.  These 
cases  prescMit  hydromydia  and  are  of  tenitological  origin.  The  term 
tiyriiif/omyelia  is  now  limited  to  a(H[uired  enlargement  of  the  central 
canal  or  to  the  formation  of  entirely  new  canals  of  considerable  length 
in  the  gray  substiinc(»  of  the  conl.  Such  canals  are  the  result  of  glio- 
matou:i  infiltration  alK)ut  the  central  canal  or  in  the  gray  horns  of  the 
conl  and  its  subsequent  degenenition,  forming  tubular,  cystic  cavities. 
In  ran;  instances  a  central  myelitis  or  a  centml  hemorrhage  may  cause 
:i  fusiform  or  tul>ular  ox(»avation  that  «in  not  always  be  clinically  dis- 
tiuiruisht'd  from  the  neoi>lasti(!  variety  or  may  in  turn  induce  the  latter. 
S)ine  eases  probably  originate  in  sj)inal  hemorrhage  occurrmg  at  birth. 
About  800  cases  have  been  rei>orte(l  and  many  more  have  been  obser\'ed. 

Btiologry. — Men  are  much  more  frequently  affected  by  this  disease 
than  women,  and  esj>ecially  men  exjK)se<l  to  hanl  lal)or.  Verhagen  and 
Vandervelde  report  seveml  instances  of  syringomyelia  in  the  same  family, 
but  a  neuropathic  heredity  is  rare.     Adult  years  furnish  nearly  all  the 
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tvpoHed  cases,  but  it  lias  been  observed  well  developed  at  nineteen  by 
LHn^on,  of  Cincinnati,  by  the  antlior  at  sixteen,  and  iiy  Ballnrd  and 
Thomas  at  three.'  Cold,  rheumatism,  exposure  to  Iwid  wealher,  trau- 
i]uti--iiii,  overwork,  the  acute  infectious  fevers,  and  syphilis,^  have  been 
T«^Ttc<l  as  possibly  cimsative  in  various  cases,  but  this  relation,  in  the 
gliomatous  form,  at  least,  is  entirely  conjectural. 

Morbid  Anatomy. — The  syrinpomyelic  cord  in  marked  cases  &Low» 
Dotable  olianges  of  confurnuitiou   tliat  correspond  to  its  tubular  coudi- 


F*.  L44.~SrictioTii  of 


I,  mldfcTTloBl  region  (Bruhl). 


tion.  It  b  soft,  flattened,  and  sometimes  fluctuating:.  The  collapse  of 
till-  utnal  may  produce  a  furrow,  so  that  the  cord  seems  double.  The 
niDilition  finds  its  favoritf  locality  in  the  cervical  region,  but  may  extend 
throi^hout  the  entire  length  of  the  t«r<l  or  be  conlincil  tu  any  portion 
Iff  it    Its  upward  extension  tarries  it  into  the  fourth  ventricle. 

The  cross-section  usually  reveals  a  single  oval  cavity,  or  there  mny 
be  several  in  communication  or  independent.     The  custoimiry  situation 

"  Mar.,  1S99. 

en-elih.,"  Feb.,  lono. 
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is  in  tlie  immediate  neighborlinod  of  the  central  canal  and  haJiinJ  i|^ 
but  it  may  exteixl  laterally  iuto  the  anterior  or  more  oommonly  into  the 
posterior  honi  of  gray  matter,  either  on  both  sides  or  uniloterBlly. 
Again,  it  may  \k  limited  to  one  posterior  horti.  While  the  white  oolunms 
of  the  cord  itiuy  be  spared,  it  is  not  unusual  for  the  gliomatotu  proona 
to  invade  tliom,  especially  the  pyramidal  tract,  wlien  the  gray  matter 
has  been  wi<lely  destmyed  and  the  cavity  lias  attained  large  proportions. 
The  cavity  contains  cerebrospinal  fluid,  wliidi 
is  sometimes  bloody  or  gelatinous.  Its  walls  are 
made  up  of  a  well-defined  substance,  outside  of 
which  tlie  cord  nppears  infiltrated,  dense,  and  even 
sclerosed.  In  the  medulla,  when  the  leeim  extends 
BO  high,  the  gray  matter  is  first  uniilarly  affected. 
The  microscojie  shows  the  usual  new  fonnation 
tn  be  gliomatous  and  rich  in  blood-vessels,  especi- 
ally on  the  external  )>eripheiT.  The  predcmii- 
nance  of  various  elements  gives  rise  to  varietaes 
such  as  pure  glioma,  ncnroglioma,  and  vascular 
glioma,  all  of  which  may  be  present  in  the  same 
oord.  Sohultze  describes  an  infiltrating  sort  as  a 
gliosis.  It  does  not  usually  result  in  cavity  form- 
ation, and  is,  therefore,  distinguislied  from  the' 
glioniatous  variety.  He  is  supported  by  Ho0hian, 
aud  Holt  and  Hartcr  >  report  a  case.  Orlowski  ' 
has  seen  u  double  canal,  one  arising  from  dilatation 
of  the  central  canal  aud  the  other  from  gliosis  and 
degeneration  outside  the  central  canal.  Cliarcut, 
Hollopwni,  Joffroy.aiid  Achard  insist  that  in  some 
cast.s  the  initial  stf]t  is  a  central  myelitis,  which 
Schiiltze,  Dejeriue,  and  others  deny.  The  ner\'e- 
tissiics  involved  in  thcM.-  variinis  processes  are 
stranjflcd  and  dcstn>y<il  even  before  tlie  formation 
nf  eavitii'f.  Tlie  colls  first  yield  their  prolonga- 
tiiins  and  then  disapiwar.  The  axis-cylinders  out- 
last tlie  iiiyt'liii.  The  meninges  and  spinal  roots 
arc  usually  unatfii'toil  except  in  the  form  associ- 
Fii!.  14;.— r«Mot»irtii-  ateii  with  cervical  {Kii-hy meningitis.  Destruction 
!^™lu.i-i>n»ih!>iii°»i"irrk<'.'i  of  tile  anterior  horns  is  foll(iwe<l  by  the  usual 
knAwl;.  '^"" '" "'"""''  tr<i])l)i<;  ilistiirlKitii-c  in  the  associated  }»eriphery, 
such  Jis  wasted  iiiiis<;l(s,  {>crforating  ulcers,  and 
eutaiifoiis  dvstn.|.hy.  The  iiiterfen'iicc  with  the  cells  of  Clarke's  (xdumos 
is  siip|His(il  to  ai-eiiiuit  llir  llie  joiiit-lcsuitis  that  are  commonly  present, 
and  which  wrv.  iihittU-al  with  the  ailhrn|>iuliies  of  locomotor  ataxia. 

Symptoms. — KrtHii  the  nature  of  the  lesion  it  Ip  apparent  that  the 
sym|ifonis  may  in  ditferent  «ises  emhrsiee  jx'rvirsion  and  oliliteratiou  of 
all  tile  various  functions  of  the  ooni.  Xevertlielcss,  their  peculiarities 
ami  frmupinsrs  an-  siiffieiimtly  distinct  to  fn'i)ncntly  enable  a  diagnosis. 
Ah  there  is  no  Co  11  ni  ion  ty)»c,  the  symptoms  must  Iw  arranged  somewhat 
arbitrarily. 

'  "Am   Joor.  Med  Scj.,"'  April,  1895.  '  "Arcli.  de  Neurol.,"  Sept.,  1896. 
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Sensory  Disturbanoee. — The  early  iuvolvenieut  of  the  sensory  path- 
mys  ID  the  gray  coniDiistiure  and  in  the  posterior  horns  and  columns 
pnKluces  rt'bited  sensory  symptoms  whielt  are  well-nigli  characteristic. 
There  are  uaually  definite  coextensive  areas  of  thermo-anesthesia  and 
malgesia,  with  retention  of  the  tactile  Bensibility.  This  is  sometimes 
denominated  the  syrirujomydk  dUsoctation  of  cutaneous  sensation,  and  is 
highly  important  to  the  diagnosis.  The  patient  fails  to  distinguish  the 
temperature  of  water  or  objects  brought  in  contact  with  the  skin,  though 


recognizing  contact,  and  may  receive  burns  in  this  way  without  expe- 
ricDcing  any  pain.  The  thermo-anewthesia  may  be  complete  or  partial,  and 
Is  then  relative  to  the  part  examined  and  somewhat  to  the  [laticnt's  in- 
telligence (see  Part  I),  Sometimes  heat  is  felt  as  \XL\n,  or  "hot"  as 
"coil!."  The  distribution  of  the  thermo-anesthesia  is  also  significant. 
Barely  it  may  Ix'  hemiplfgic  ;  it  is  seldom  general.  Ordinarily,  it  in- 
volve* the  limbs,  or  portions  of  tbcni,  such 
fti  would  be  covered  by  a  glove  or  sleeve,  a 
si>ck  or  long  stocking.  It  may  be  limited 
lo  thonicic  or  abdominal  bands.  It  may 
be  unilateral  or  symmetrical.  In  figure 
147  it  is  of  nnnsiial  outline,  but  will  be 
noticed  to  roughly  conform  to  some  spinal 
Mgments.  In  some  cases  an-as  nt  first 
discrete  have  been  observed  to  coalesce 
into  anatomical  cord -territories. 

The  anafgrniti  may  l>e  partial  or  com- 
plete, and  usually  ctmforms  in  outline  to 

the  thermo-anesthetic area  or  may  l>o  mon-        °  g^^»l^(ll^i««l.<l). 

eitensive.     It  embraces  all  the  tissues,  so 

that  felons,  caries  of  l>one,  and  disintegrating  jtiints  may  \w  jKiinlesa 
anil  iii!«ensitive. 

.-U  a  general  nile,  tniiHe  senxiil/itt/  is  perfwit.  A  slight  diminution 
nf  it  is  not  inconsistent  with  the  diagnosis,  and  its  iiblilcralioii  f-iliows 
extreme  invasion  of  the  posterior  cohnnns,  being  then  a  }iiirt  of  the 
al)siiliite  anesthesia  that  marks  such  a  lesion.  .\n  ancstlictic  aiva  may 
thns  have  a  liorder  of  therm o-anest la sia  and  analgesia,  or  these  c<)nili- 
tii)a«  may  l)e  found  in  different  parts  of  tlie  Iwdy,  in  relation  to  the 
Mnonnt  and  distribution  of  the  conl  disease. 
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UotOT  disturbanoea  are  dependent  lai^ly  apon  the  mvantm  of  tlis 
aoterior  home  and  the  pyniinidal  tracts.  They  are,  therefore,  nsmlljr 
secondary  in  point  of  time  to  the  senBor^'  symptoms  widi  which  tfaejr  oome 
to  be  associated.  As  the  anterior  horn  is  invaded,  the  """"iMy^^  mnatdeB 
lose  power  and  their  reflexes  diminish  and  disappear.  Some  miiwi/iit 
atrophy  is  almost  always  present,  and  it  niay  reach  a  high  psde.  Its 
distiibution  depends  upon  the  part  of  the  cord  involved,  and  ma-j  cxm- 
form  to  many  of  the  Epical  t>pinal  atrophies,  auch  as  the  fbnn  of 
Duchenne-Aran,  for  which  it  has  no  doubt  been  frequently  i 
It  may  be  progressive  or  advance  by  spurts,  and  is  moat  oo 

the  upper  extremities.     Fibrillary  t 
^^  ing  and  reaction  of  degeneration  mark  the 

^^B  atrophic   muscles,  as   in   other  maacDlar 

I  ^^r  atrophies    of   spinal    origin,    and    thor 

[  y'        ^  strength  is  reduced  in  proportioii  to  the 

I         ^  ^  atrophy.     When   the  gliomatous  prooeBB 

[         ^^JL^^hJ  invades  the  lateral  tract,  spastic  featum 

^^^^^^H^H^^^^_^        are   induced.     These  may  be  sseooiated 
^^^^^^^■^^^^^        with  disorders  due  to  involvement  of  the 
^  1  ^  anterior  horn,  producing   the  oondhifHu 

1    .  found  in  amyotrophic  lateral  sdotius,  but 

^^^^^1  the  face  \s  uttually  unaffected.     Znvcdv^ 

H^^Hj  ment   of   the   p(»tcrior  columna 'oauaee 

V|^H  ataxia  and  incoordination. 

M 1  ^H  Trophic  Features. — The  affeot«d  ex- 

■  |  ^H  trcniitii>s,    in   addition    to   the   muscnlar 

Hi  ^I  atro]ihy,  often   itn-seiit   trophic  di8tDrt>- 

Ml    ^1  ances,  especiiilly  about  the  di^ts,  similar  ' 

Bl    ■■  to  tliow  in  neuritis.     Glossy  skin,  hypei^    ' 

^P    H  tr<>])hic  nails,  iiicn-uM-d  or  diminished  per- 

V    ■  s]>inition,  aiul  Iieri>etic  and  bullous  eruj>- 

^^^^^^^^^^^^^^        tirins  arc  encounteriHl.     Cuts,  bums,  and 
^^^^^^^^^^^^^^H  or  tend  to  permanent 

^^^^^^^^^^^^^^H        ulceration.    In  [Mironychia  causes 

^^I^Hi^H^^l^lHI        t)ie  to  fall.     Felon  is  rather  oom- 

fik.  lao.— r»«  of  «Trini!«nirBiim.  moii,  eiii)eoially  in  the  Mor\an  type,  and 
tn"i"KraK'^n7]i*rHgiIi*iii."'MpiuJ  causes  nuitihttions  of  the  fingers  by  the 
*"'"""'■  \n^s  of  several  phalanges,  unattended,  usu- 

ally, by  the  lili^htc^^t  pain.  Perforating 
ulcer  is  enetmntoR'd  with  some  freiineney.  Hoils,  abffccsscs,  and  other 
local  inlUrtiuiis  are  nut  rare.  They  all  heal  Iwdly,  produce  extensive 
sears,  ami  luiiy  cause  nnitilutlons  and  defonuitieji, 

Th(.'  iirlhropufhif  are  almost  invariably  ro]>n'sented.  They  affect 
ttie  spine  by  ]Hvfercnce,  an<l  the  artienlatiims  of  the  upper  extremities 
moH"  frequently  than  those  of  the  lower  limbs.  In  6ome  cases  the 
Intnes  are  affected.  They  are  fragile,  nadily  fractured,  and  uuit«  witli 
diifieulty  ami  with  ]K-rsisting  callous  dcfiirmities.  In  a  few  coses  the 
haiuls  have  bivn  eulai^ed,  as  in  acroniei^ilia,  for  which  this  disease  ha^ 
been  mistaken.     They  have  even  Inen  ilnnid  assoeiated.     The  spinal 
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iTtbnipathies  give  ri^c  to  deviatiuns  ut'  the  vertebral  columu  in  over 
one-hall*  of  the  cases.  Usually  it  is  a  scoliosis,  but  anirtilar  ileforniities 
are  not  infrequent.  The  muscular  weakness  may  ac«!ount  tor  some  of 
the  spiiial  deformities.  A  deep  cavity  at  the  ui>i)er  jH>rtion  of  the 
diest  in  front  has  been  noted  several  times  by  Astie  '  anil  Schrader  has 
r^portetl  two  cases  presenting  habitual  dislocation  of  the  shoulder  due 
to  changed  contours  of  the  humenii  head  and  the  glenoid  cavity. 

Vasomotor  symptoms  are  represented  by  dermographia,  hluencsa 
fft  nUnsss,  edemata,  and  localized  disturlmncc  of  [lerspiration,  especially 
in  the  affected  areas. 

Unosnal  Symptome. — In  various  rare  instances  the  following 
aDU>ua1  and  rather  accidental  conditions  have  been  present,  due  to  the 
special  location  of  the  glioniatous  disease  in  the  particular  case  :  Loss 
of  sphincter  control,  sexual  impotence,  suppntssion  of  menstruation, 
pupillary  inequality,  narrowing  of  the  jtalpebral  fissure  and  retraction 
of  the  eyeball,  nystagmus,  facial  paralysis,  hypoglossal  {Minilysis,  optic 
Deuritls  pneumc^s'tric  accidents,  and  bulliar  invasion,  producing  a  pro- 
gresiiive  bulbar  palsy  and  other  cranial-nerve  disablements. 

Coarse. — Syringiunyeliu  is  a  chronic  malady  of  slow  progression 
and  fatal  termiuution.     It  often  presents  stationary'  |)eriods 


or  even  slight  temiwrary  improvement  may  be  noticed.  Bulbar  invasion 
means  early  termination.  It  has  t^xceeiled  tbrty  years'  duration  in 
titvorable  cases,  and  may  be  interrupte<l  by  desitJi  from  concurrent  or 
accidental  disease.  Its  It^ical  termination  is  in  death  by  exhaustion  or 
W  bulbar  crises.  Ulcerjtions,  dystrophic  conditions,  or  infections  from 
^ich  sources  may  induce  a  fatal  termination. 

Clinical  Forme. — The  ordinary  form  lias  been  in  view  in  the  pre- 
wding  lines.  One  clinical  variety  is  furnished  by  Mon-an'i  dismse.  In 
thij;  form  the  sensory  dissociation  is  marked,  es]K>ciaI]y  in  the  hands  and 
smis,  with  associated  atrophy  and  paresis.  There  are  mutilations  of 
die  filers  by  successive  whitlows  and  marked  cutaneous  dystrophy. 
Seolioeis  and  arthropathies  are  usually  present.  Zambaeo  insists  that 
tlu9  is  a  form  of  leprosy,  and  Prus^  has  demoiistnitol  in  such  a  case  a 
barillns  closely  resembling  that  of  leprosy.  On  the  other  hand,  Jolfroy 
wwi  Athard  have  demonstrated  centnil  cord-wivities  in  Morvan's  dis- 
ease, and  this  is  confirmed  by  Thomas.'     In  both  a  jKTiplicnil  neuritis 
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IB  common,  and  Prtie  suggests  that  the  propagation  of  tite  leproiu 
bacilli  in  the  cord  might  furnish  the  irritation  tlut  incites  the  glionudnria. 
The  question  remains  open. 

There  is  more  than  an  aoddental  relation  between  ^ringomyeUM 
and  a  cervical  hypertrophic  paehymeningUia.  Biissaud^  imutn  that  the 
meningeal  process  usually  precedes  and  furnishes  the  initataoo  that  aeta 
op  the  central  gliomatosis.  It  seems  probahle  that  any  permanent  ocwd 
irritation  may  lead  to  a  secondary  syringomyelia. 

ProffnoslB. — The  outlook  in  any  given  case  is  ultimately  fetal,  bat 
the  duration  of  the  disease  must  be  estimated  by  the  course  it  is  mnning 
and  the  portions  of  the  cord  affected.  Bulbar  symptonu  are  extxemdj- 
grave  and  lumbar  invdvement  u 
hardly  less  so.  The  tendency  to 
stationary  periods  and  sli|^t  remis- 
sion mu^  however,  be  kept  in  mind. 
Diasnosia. — llie  diagiDoeis  de- 
pends upon  the  insidious  dev«km- 
ment  of  the  disease  and  upm  the 
combination  of  sensoiy,  tro|)Jue,  and 
motor  disorders.  The  disaociatian 
of  touch  and  pain  is  well-nigh  dis- 
tinctive, but  is  occasionally  fbund 
in  tabed,  neuritis,  and  hysteria. 
U»iua11y  it  nill  be  necessary  to  ex- 
clude progressive  muscular  atrophy, 
umyotrophic  lateral  sclerosis,  pachy- 
mt'iiiiigitie  hypertrophica  cervicalis, 
l<HX)tiu)tor  ataxia, and  peripheral  neo- 
ritis.  Pcrliaps  acromegalia,  sclero- 
derniii,  le])ro5y,  and  hyi^ria  may  at 
times  confufto,  but  in  all  these  au 
attentive  i^tudy  of  the  combinations 
of  symptoms  should  enable  a  diag- 
nosis to  be  made. 

.trinK""iv.-iir(fr.im'"a'.i.."r.Brji'jrhr  Th'"!^!"!-  Treatment    has   proved    futile, 

«u.  p™c««  were  >uark«i  wi,ii  I.hHi.  „^  ,,,,^,^1^.  ^      Measurcs  looking  to 

the  ^[I'nt'ral  \voll-l»eiiig  of  the  patient 
arc  most  inlvis;iblc.  I-ocally,  iiiassiipe  and  electricity  may  give  slif^ht 
help  at  times.  Coinitorirritatimi  ovor  tlie  Bpine  must  be  used  with 
caution,  nst  it  is  cnpiiMi!  of  pnuliu'ing  extensive  and  rebellious  ulcera- 
tion. Siiryicni  nicastires  an^  likewise  eoittriiindicatcd  because  of  the 
dystrc)pliie  element  in  the  afieete<l  parts. 


PROGRESSIVE  MUSCULAR  ATROPHIES  PRESENTING  LBSKVfS  CH* 
THE  SPINAL  GRAY  HATTER. 

All   j)m(iressive  nmseiilar  atnj|)liies  nmy  bo  divided  into  those  iu 
which  (1)  lesions  of  the  sptiuil  (jniy  matter  aii;  fnuml,  and  (2)  those  in 

'  ''  Lcjoiis  sur  Ifs  SdiljuliM  ScrvciKies,"  1805. 
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which  no  such  changes  are  discoverable  by  our  present  means  of  investi- 
gation. It  may  at  once  be  admitted  that  this  division  is  arbitrary  and 
probably  temporarj\  It  is  not  unlikely  that  many  members  of  the 
second  group  will  eventually  be  found  in  the  first.  The  present  con- 
ception of  the  integral  character  of  the  lower  motor  neuron,  embracing 
the  spinal  pyramidal  cell,  its  peripheral  prolongation,  and  the  muscular 
organ  under  its  motor  and  trophic  domain,  is  inconsistent  with  the  idea 
that  the  so-called  muscular  dystrophies  or  idiopathic  muscular  atroj>hie8 
tre  independent  of  disturbance  in  the  spinal  gray.  For  purjK)ses  of 
convenience  they  w^ill  be  separately  descril)ed,  though  every  gradation 
is  found  from  first  to  last,  and  even  a  single  case  may  present  several 
of  the  varieties  at  one  or  in  successive  periods. 

Duchcune,  followed  closely  by  Aran,  in  1849  and  1850  described 
a  progressive  muscular  wasting  without  sensory  disturbance,  which  they 
called  progressive  muscular  atrophy  and  thought  it  a  disease  of  the 
muscles.  Cruveilhier,  in  1855,  recognized  it  as  a  spinal  disease,  and 
Lockhart  Clarke  first  limited  the  lesion  to  the  anterior  spinal  gniy 
matter.  Charcot  still  further  differentiated  the  lesion  and  |K)inted  out 
its  dependence  ujwn  degeneration  of  the  ganglion-cells  of  the  anterior 
horn.  Later  on  Charcot  distinguished  a  variety  of  progressive  nuis- 
cuhir  atrophy  in  which  the  lateral  tracts  were  also  degenerated,  and 
called  it  amyotrophic  lateral  sclerosis.  The  first  variety  is  now  called  by 
French  writers  Dtichenne- Aran's  disease^  the  second,  Charcofs  disease. 
Of  late,  some  writers,  notably  Marie,  have  tended  to  deny  the  existence 
of  the  Duchenne-Aran  type  in  toto.  Others,  as  Gowers,  insist  that  both 
the  Duchenne-Aran  type  and  the  type  of  Charcot  are  identical,  only 
varying  as  the  lateral  tracts  or  the  anterior  gray — that  is,  as  the  ui)per 
or  lower  motor  neun)ns — are  first  or  most  degenerated.  Gowers  states 
that  he  has  never  seen  a  case  in  which  lesions  in  both  s|)inal  regions 
could  not  be  detected,  and  cases  presenting  lesions  (»onfined  absolutely  to 
the  anterior  gray  no  longer  appear  in  current  literature.  Many  cases 
formerly  classed  with  the  Duchenne-Aran  type  were  doubtless  those 
of  multiple  neuritis,  syringomyelia,  Charcot^s  disease,  and  the  so-called 
idiopathic  muscular  atrophies  to  be  later  described.  AVe  may,  therefore, 
properly  discanl  many  of  these  conflicting  terms  and  speak  of  progres- 
sive muscular  atrophy  with  or  without  cord-lesions. 

Attention  is  now  directed  to  the  first  sort,  which  embraces  conditions 
variously  called  spinal  progressive  miiscular  atrophy,  wasting  palsy, 
chronic  poliomyelitis,  amyotrophic  lateral  sclerosis,  atrophia  muscnlarui 
progressiva  spinalis,  Dxichenn^s  disease,  and  Charcot's  disease, 

Etiologry. — Progressive  spinal  muscular  atrophy  is  practically  a  dis- 
ease of  adult  life  occurring  l)etween  the  ages  of  twenty-five  and  fiftv,  but 
it  may  appear  earlier  or  later.  It  is  somewhat  more  frequent  in  men  than 
in  women.  Direct  inheritance  is  very  rare,  but  a  neuropathic  tendency 
can  occasionally  be  traced.  It  has  been  noted  as  following  various 
alleged  vague  causes,  such  as  anxiety,  overwork,  exposure  to  cold,  con- 
cussion of  the  spine,  syphilis,  and  various  infectious  and  sej)ticemi('  states. 
Its  appearance  years  after  an  cwute  poliomyelitis  has  been  already  indicated 
under  that  caption.     A  close  inquiry  will  sometimes  detect  a  history  of 
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symptoms  antedating  the  alleged  cause.  There  ean  he  little  doiiitt  that 
at  least  in  some  in>>tanceH  it  is  an  oxpression  of  teratological  defect  in  the 
motor  and  trophir  portions  of  tlic  wntral  apparatus,  and  constitutes  a 
priinoriliul  >hiirtniiMin^  liy  wliirh  these  parts  reach  an  early  death. 

Morbid  Anatomy. — Tlii'   lisionw  of  prc^re^jeive  spinal   muscular 
atrophy  cuiliracc  in  rare  ^■il^cs  the  entire  njotor  field  of  the  nervous 
apparutus  from  cerebral  cortex  to  niui^cular  ncr\'e-endiug9,  aud  include 
tlie  muscles  tliemselves.     Both  upiM-r  and  lower  motor  ueurous  in  their 
entirety  are  destroyed  hy  a  doyeutirative  process.    Following  the  pathoJt^- 
ical  rule  that  a  neuron  dcgcnorutiug  from  t«ix!c  cuussc  or  involution  first 
sh    V8  changes        ts  penpl  eral  jiort  o     th      pper  n  ot  r  se^n  ent  ma 
present  a  tera        onl     n  the  p\rai     lal  fibers    file  "ord      Tl      mi 
rta  1    the  n  -d  11a        I   as  a  rule  d  h-b      t  ex       I      t    tl  e  pod     cl 
caps  1     a    \   "ortex  tlough   t  ma    do  so      I    tie  lower         on  th    d 
ge     n  t  o     IS  ]  n  l>abl    at  hrs    jier  j  I  oral   I    t       all  eas  >s    1  it  rtM  1 
mark   II      1  p  tl         Us  of  tl  e      t       r  t,rt       n  1        I    legen  r 


Fig.  108.-1,  NunoiU  murlor  Uurn 


Mirl*), 


Bted.  Attending  this  we  have  muscular  atrophy,  with  fibniid  and  fatty 
changes  and  degeneration  in  the  motor  fibers  of  the  nerve-trunks,  limited 
sharply  by  the  anatomical  relations  of  the  diseased  cord-elements. 

In  the  i.-orii  the  gray  suhgtavne  of  the  anterior  horns  shows  atrophy. 
The  ganglion -eel  Is,  many  of  which  usually  have  disappeared,  are  wasted 
and  degenerate,  and  there  is  a  general  shrinking  of  all  the  ner\'ous  ele- 
ments of  the  horn.  The  vhile  sidiMnuff  of  ImiIIi  the  direct  and  rrossc<l 
pyramidal  tracts  shows  sclerotic  degeneration.  This  process  is  not 
Htrirtly  confined  to  them,  but  usually  in\-olves  the  ante rol literal  tniets  to 
a  lesser  degree,  and  may  invade  the  lateral  limiting  layer.  This  is  es|>e- 
eialiy  the  ease  in  the  up])cr  dorsal  and  cervical  regions.  The  columns 
of  Goll  sometimes  show  slight  changes,  apparently  due  to  the  sJirinkiiig 
of  the  myelin,  and  not  to  an  ne^ve  degeneration.  The  lesions  of  the 
anterior  comua  are  genendly  m«}st  pronounced  above  the  dorsal  ngiiin, 
but  the  involvement  of  the  enwscd  pyniniidal  tracts  extends  to  tlii'  lowcr-t 
conl-bvels,      Siniilur  changes  may  l>e  tniccd  through  the  mrtliil/a,  Imth 
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in  ihi-  gray  nmtU>r  below  the  fiiurth  vciitriele  and  in  the  pyrainirfaV 
Uarts  above  the  dixtussations.  These  latter  may  niomit  thnwgli  thi 
imluui^eK  and  inirtTuU  capsiUrt  t*"  the  pyraniidal-PoU  luyers  of  the  eortex, 
awl  thrre  a  cellular  degeneration,  identical  with  tiiat  in  the  spinul  gray, 
luav  iM-c-asionally  be  eDctinnterLHl. 

Thf  inuw/w  are  pale  an»i  fatty,  and  under  the  micros«>[)e  present 
various  eJianges.  The  fibers  niay  be  narrowed,  with  striee  poorly 
marked  or  h-ss  fniqiient  than  in  health,  or  more  frequent  and  deeply 
marked,  showinjr  a  tendency  to  fiH^iiration.  The  xtriation  may  entirely 
'lisap[M'ar  in  fatty  gran  u)  at  ion  r,  and  distinct  globules  or  the  empty  sar~ 
<i)leiiim3  shcatlis  may  ahme  n^main.  Longitudinal  striation  sometimes 
dm-dupe,  and    the   transverse   niurJiinjr^    ninv  later  disappear.      The 


•unv-fntnh!  often  contain  dt^nerated  filjers,  wlileh  can  be  traced 
ilimugh  the  anterior  spinal  nmta  to  the  anterior  horns.  All  tliese  cen- 
tral aiid  peripheral  changes  vary  in  degree  in  diflen'nt  cases,  and  inters 
iii<\liate  instance»«  are  becoming  mora  an<l  more  frequently  noted  in 
which  the  muscles  or  the  nerve-endings  or  the  anterior  comiial  cells 
linaw  preponderating  changes.  Only  the  most  approved  teeJmic  can 
be  rolied  upon  to  determine  minor  abnormalities. 

Symptoms. — The  various  types  of  spinal  muscular  atrophies  and 
Ibt  niinfusion  that  has  arisen  over  tliem,  a»  well  as  the  symptoms  in 
virimis  cases,  are  referable  to  the  vertical  extent  of  the  lesions  and 
the  i-aiyinfi  intensitj-  of  the  process  at  different  levels.  It  must  at 
onw  be  evident  that  if  the  degeneration  falls  firwt  on  tho  lower  neuron, 
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flaccid,  atonic,  atrophic  pimilysiH  will  apiKar  in  tlio  [KTiplieij-.  On  the 
otln-r  hiind,  if  the  ui)pcT  ncunni  Iw  primarily  atTcctctl,  the  junilytic 
itatc  will  1m>  Hjiastic  ainl  tlic  tiiiii*;  atn)j>hy  will  be  niarkctl  by  rifridities. 
All  decrees  lH>twcen  tlutte  cxtreniea  are  pn<Munter«l  in  practice.  Flac- 
cidify  may  be  prcMint  in  tliu  iip]>cr  und  Hjuinticity  in  tlic  Vntvr  cxtn^ni- 
iticu  in  tlie  same  casi'.  Involvement  uf  the  iip{M<r  neuron  can  only  l>e 
ovi<lencc*l  through  the  lower  in  the  way  of  incn-«MMl  reflcxctn  and  s]>a»> 
tieity.  If,  then,  the  lower  neuron  leatLt  the  up|H'r  in  the  degi'ncrative 
course,  the  latt«r  can  not  pnKliicc  its  sigao.  Again,  the  dcficncrutive 
priKx-ss  fallw  by  preference  on  the  cvrvieal  (sird  and  nianifextH  itself  in 
the  upper  extremities  first.  Tlw^nw  it  tends  to  extend,  ami  eventually 
ri-aches  the  cranial  nut^lci  in  the  bulb,  iiuliu^ing  a  profrre»)sive  bullur 
jmlsy.  In  other  caHee  the  higher  levels  are  first  aileetet],  preventing 
bullHir  palsy  or  ophthalnioplefi^as,  and  the  downward  extension  of  the 
diseniie  may  be  cut  »hiirt  at  any  jHtint  by  pneuiiiogastrio  accidents. 
Jjabiolingnopharyngeul  )>)tralysi»  or  bulltar  palsy  ia  apparently  identically 
the  same  disease  first  attectiiig  the  bulbar  centers.  It  is  also  variously 
conibint'd  with  the  spinal  forms. 


Tlie  tniim-n/iir  iilro/i/iif  ami  irmhifia  Usually  come  on  together  and 
progress  isiually.  In  th<'  gniit  majority  of  cjiscs  wasting  apix-.irs  Jirst 
in  ilu^  nidiui  half  ofthe  hands,  sometimes  first  in  one  hand,  sonieCinies 
in  both  h:inds  at  once.  In  another  group  of  cises  the  shoulder-nniseles 
arc  Jirst  afi'e<'ted.  In  tlic  bands  the  dis<'ase  onlinarily  afti-cts  first 
the  thenar  muscles.  It,  llK-reiore,  apjMurs  to  elect  those  nms<-h's  which 
show  the  higlK'st  diftcn'utiatioii  of  fiuK^tion  and  which  represent  the 
latest  motor  ae.piiremenis  in  the  evobiti.iniirv  scale, — namelv,  eiivnni- 
fhnrtion  of  tlx-  np|ur  lindi  and  tin-  opjMwition  of  the  thnilib  t-.  the 
fingers.  If  the  morbid  pnHiss  Iw  one  of  invobition,  we  might  natundlv 
cx[>c<^  sncli  a  pn^nuii.  It  n-siilts  in  flattening  the  [Kilm,  and  the 
thumb  tails  l>ack  into  the  sjune  plane  with  thi-  other  <ligits.  pnubK-iiig 
the  "aiH-  hand  "  (Fig.  !.>")).      The   intenh^sei  and  lumbri<«les  are  also 


afltTted,  and  again  most  ou  the  radial  side;  of  tlii'  Imiid.  Furrows 
hi<wcvn  the  mctuntrpiiU  iniirk  tlic  loss  of  tlie  small  miisflos,  and  the 
iuti^uent  lianas  loiise  ami  n-duudajit  witli  numerous  folds  and 
wrinkles  over  the  Iniues,  entirely  denniled  tjf  mueeular  wjvering  in 
eerere  cast's.  A  persistence  of  subcutaneous  fat  sometimes  obscures 
tlie  ntus4:-iilar  atrophy.  In  late  rases  there  is  a  marked  tendency  to 
cUwintr  "I"  the  fingers,  from  the  involvement  of  the  small  muscles,  so 
tiiat  the  first  phalanges  are  extended,  the  second  and  thinl  sharply 
fli'Stil  (Fill.  15.5).     They  niiiy  be  rigidly  and  spastieally  fixed,  all  vol- 
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"""'    ''"''"^iTJ^^Ail.keUlUlmiticlo.iiSKcusi;' 

iiiii:iry  motion  destroyed,  and  passive  motion  much  limited.  The  mus- 
tle-  of  the  fort^arm  .suffer  next,  or  they  may  escai>e  for  a  time  and  the 
.'I»iiilcler-mu3cles  waste  first.  In  other  cases  the  muscles  of  the  neck 
SI*  first  involved,  ami  then  those  of  the  upper  extremity,  or  the  wasting 
niHT  even  develop  first  in  the  legs.  Mn.scles  like  the  pectoralis,  deltoid, 
■wi  trapezius,  which  have  differt^tnt  associations,  and  receive  their  iuncr- 
vatiun  fmm  different  spinal  levels,  may  wiiste  in  i^jrresjwnding  iM>rtion8. 
Il  lhiL«  happens  that  the  upper  |«jrtion  i>f  the  trapezius  is  frequently 
spared  until  late  in  the  disease,  as  it  is  controlled  by  the  spinal  acees- 
«u[T.  Again,  it  may  suffer  early.  The  muscles  of  the  back  are  among 
llwie  early  invaded,  and  those  of  the  scapula  are  commonly  first 
ifibctpd,  allowing  corresponding  displacements  of  this  bone  and  limit- 
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ing  the  use  of  the  arm.  The  thoracic  muBclee  are  also  involved, 
impairing  respiration,  and  if  the  alxiominal  groups  suffer,  breathing 
may  become  purely  diaphragmatic.  Waiting  in  the  l^;s  is  much  less 
common  and  ia  usually  leas  in  degree,  thou^  atrophy  may  here  first 
show  itself.  In  the  same  way  the  fece  escapes  for  a  time,  or  the  dis- 
ease may  commouce  iu  tlie  bulbar  nuclei,  and  labit^losaopharyngeal 
palsy  may  be  the  lirst  st«{)  toward  generalized  progreasivc  muscular 
atrophy.      Finally,  no  voluntary  muscle  may  escape. 

The  mnscular  wasting  and  loss  of  power  result  in  corres]x)ndiDg 
cliunges  of  wuitour  and  jwsition  deformities.  The  patient  may  be 
unable  to  hold  the  head  erect.  The  uncovered  ucromiuni  renders  the 
shoulder  angular.     The  claw-liaud,  the  scoliotic  spine,  the  displaced 
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Ncapulfe,  and  the  distorted  chest  manifest  the  unsupportv<l  iskeleton. 
The  characteristic  of  the  atrophy  is  its  grathial  inviLsion  of  a  muscle 
tiller  by  fiber,  commi>nly  prece<ie<l  by  fbrllUiry  twUchingH.  These 
twitcliings  are  sometimes  deci(le<lly  exi^^ratetl,  causing  arliythmie  jerk- 
ing movements  of  the  hands  and  arms  or  twitchings  of  facial  muscles. 

The  rcfirxi'K  may  Iw  cither  alvolished  or  mon;  commonly  increased  in 
activity.  I-iirly  and  rapid  wasting  is  often  marked  by  diminution  and 
even  extinction  of  the  reflexes  in  the  affected  muscle  ;  hut,  again,  there 
{■^  often  ciirly  rigidity  and  marke<l  myotatic  irritability,  which  last 
thninghout  the  disiiist-  :uid  persist  even  when  the  mnseles  are  nutch 
wiislctl,  or  n>rtex(«  at  first  exagt;eratcd  may  <lisapiK'ar.  Tlie  mamn  for 
this  variability  1ms  been  aln-ady  indi<-.ite<I. 

In  the  lower  extremities,  however,  it  is  the  nde  that  the  reflexes  are 
augmeutwi  and  sjw.stic  disturbance  of  a  [wrapl^ie  sort  is  commonly 
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(ound  unless  the  atrophy  begins  in  the  lower  members.  This  gives  rise 
to  the  spastic  gait  often  marked  by  clonus  and  dragging  footsteps.  The 
rigidity  may  show  itself  by  the  fixity  of  position,  even  when  the  patient 
is  seated  or  in  bed.  The  legs  tend  to  extension,  the  arms  to  demiflexion, 
and  die  hands  are  held  in  the  negative  jwsition,  midway  between  pro- 
nation and  supination.  Tlie  sphinders  are  seldom  affected.  An  exces- 
sive Jair^eri  can  sometimes  be  elicited,  and  implies  bulbar  extension  of 
the  ^sease.  The  cutaneous  reflexes  are  normal  so  long  as  their  muscles 
survive  the  atrophic  invasion. 

The  bulbar  syraptoms  of  the  disease  corresix)nd  to  those  of  bulbar 
psdsy  (see  p.  153).  Fibrillary  twitchings  al)ont  the  mouth  and  eyes 
and  in  the  tongue  are  followed  by  wasting,  and  the  characteristic  facial 
expression  is  developed.  In  advanced  cases  the  open  mouth,  the 
drilling  saliva,  the  difficulty  of  deglutition,  the  nasal  voice,  and  the 
poeumogastric  palsies  only  too  plainly  indicate  the  upward  extension  of 
the  disease  and  the  critical  condition  of  the  patient.  The  pharjngeal 
reflex  usually  persists  as  long  as  the  pharyngeal  muscles  have  power  to 
aoL     The  mind  is  not  disturbed. 

The  deetrical  response  in  nerves  and  muscles  is,  as  a  rule,  quantita- 
tively reduced  for  both  currents,  and  finally  extinguished.  In  a  rough 
way  it  is  proportionate  to  the  amount  of  muscular  fiber  present.  In  most 
instances  the  reaction  of  degeneration  is  found  in  a  few  muscles,  or  any 
variation  of  it  may  be  presented. 

SentSbiiiby  is  practically  intact  In  some  instances  there  is  complaint 
of  dull  pains  at  or  before  the  onset  of  atrophy,  and  vague  feelings  of 
weakness,  fullness,  and  formication  may  be  mentioned  during  the  disease. 
The  paralytic  and  wasted  limbs  are  usually  cold  and  the  circulation  is 
poor,  but  trophic  disturbance  in  the  skin,  perforating  ulcers,  arthrop- 
athies, and  bedsores  are  unknown.  The  visceral  functions  are  not 
notably  impaired. 

Varieties. — The  chief  varieties  to  be  distinguished  are  :  First,  cases 
marked  by  flaccid,  atonic  atrophy,  which  reaches  an  extensive  degree, 
Dssually  first  appearing  in  the  small  muscles  of  the  hands, — the  Duchenne- 
Aran  t>'pe  ;  second,  cases  marked  by  similar  wasting,  but  less  in  degree, 
ami  presenting  tonicity,  rigidity,  and  increased  reflexes  from  the  first, — 
amyotrophic  latend  sclerosis,  or  Charcot's  disease  ;  third,  an  intermediate 
variety  with  only  slight  muscular  wasting,  but  with  great  weakness  and 
with  spasms  and  retained  reflexes ;  fourth,  the  variety  beginning  as  a 
labioglossophar}'ngeal  paralysis,  an  ophthalmoplegia,  or  some  bulbar  palsy. 
Course. — ^These    spinal    muscular    atrophies    may  commence    in 
various  ways  and  first  invade  any  portion  of  the  cord  or  the  bulb. 
The  clinical   course  varies  accordingly.     It  is,   however,  progressive, 
and  may  terminate  in  a  few  months  or  a  year,  or  consume  twenty  or 
tMrty  years  in  its  evolution.       Apimrently   stationary  periods   in  the 
protracted  cases  are  not  uncommon,  but  the  logical  termination  in  all  is 
death  from  cardiac  or  respiratory  failure.     Intercurrent  disease,  espe- 
cially acute  infections  and  particularly  pneumonia,  are  badly  borne  and 
frequently  end  life. 

Diagnosis. — In  fully  developed  cases  of  the    spinal    progressive 


DISEASES  OF  THE  CORD   PROPER. 


atrophies  the  diugnoeis  is  usually  not  difScul^  bot  a  A 
the  so-called  idiopatluo  musadar  tdrophiea  of  the  next  f 
sometimes  be  impossible.  We  rely  upon  the  preaenoe  of  AbriUaiy 
twitching,  increased  reflexes,  if  only  in  the  l^s,  and  ihe  reflation  of 
d^euenitioQ  in  at  least  some  of  the  muscles,  to  indicate  the  ^Mml 
location  of  gross  changes.  These  cases  usually  b^n  in  adult  life  and 
show  no  particular  family  history  ;  the  second  group  asnalljr  begin  in 
childhood  and  are  frequently  familial.  The  spinal  varieties  seleot  tbe 
muucles  of  the  hands,  shoulders,  or  lipa  first;  the  idiopadiio  varietan 
commonly  spare  the  hands  at  first  and  may  select  tbe  humeral  mnfloks 
or  the  peroneal  group  first,  and  are  frequently  mariied  by  pseudohyper- 
trophtes,  especially  of  tbe  calf,  gluteal,  and  scapular  musdes.  JfulK 
pie  iiearitu  ordinarily  affects  all  four  extnsnities  and  can  be  traced  to 
some  competent  infection  or  poisoning.  In  it  the  sensory  symptoms  are 
prominent  from  the  first,  while  they  are  sligb^  or  absent  in  qnnai 
myopathies.  Syr'mgmayfUa  may  produce  a  local  atrophy,  bat  bu  its 
distinctive  index  in  the  dissociation  of  cutaneous  sensations  and  tbe 
usiutl  presence  of  arthropathies  and  otber  trophic  disorders,  besides 
usually  iK'ing  unsymmetrical.  MvJtipU  artkriiis  is  sometimes  marked 
by  extreme  muaciikr  atrophy.  Here  we  have  the  early  history  of 
articular  disease  and  the  continued  existence  of  arthritic  miatdiie£ 
The  wHKting,  too,  is  usually  on  the  proximal  side  of  tJie  joints,  thcs 
sparing  the  small  muscles  of  the  fingers.  It  is  as  likely  to  appear  in 
the  lower  as  the  upper  extremities,  is  rarely  accurately  bilateral,  and 
affects  first  and  priiicijwlly  the  joint  extensors:.  The  refiexes  may  be 
inc-rens<^,  if  not  inhibited  by  pain  or  atikylosi.a,  and  tbe  faradic 
irritability  is  uHiinlly  iiierwirt«l,  Tranm-erne  mi/efifU  is  limited  distinctly 
by  an  iipiKT  bonier  of  scuiJorj'  and  anatomically  corresponding  motor 
disttirbaiitx>.     The  onset  uiid  cliniiriil  liiwtorv  are  acute. 

PrognoBis. — The  pn^iosis  is  always  gnive,  and  in  proportion  as 
the  dist-jisi-  tends  t<i  inviide  thi-  built  death  is  imminent  InterRurrent 
alfectious  pifs<eiit  niiiR'  tliau  their  pn)|>er  danger. 

Treatment  is  pructicully  fiitiU-,  but  shoulil  untie  the  less  be  consci- 
eiititni^ly  instllnteii.  The  eontiiiuous  use  of  nitrate  of  strj-chnia,  as 
rccoinmemled  liv  (lowers,  in  iiiereasint;  ih)se,  fur  hmg  ]M;riods  of  time 
I.y  the  liyjHHlerniie  mi-tiioil  sli.iuld  be  fiiitlifnlly  trie<i.  Banning  with 
/rt  gniiii,  lliiir  tiiiies  a  day,  the  ihm-  may  be  gntdually  increase)], 
inider  projwr  sii]iiTvisic(n,  to  y'^  gniin  at  a  dose  and  even  to  ^  grain 
in  simie  traces.  The  applieatiim  of  tin,-  tbermoeaiitery  to  the  Imek, 
llii-  earel'ul  use  of  cxercists,  miL-^sagc,  and  electricity  to  the  muscles,  and 
eiiiHess  attention  to  the  general  health  and  the  processes  of  nutrition  and 
oliiiiiuaticiii  may  ]irc)l(iug  life.  The  dan}rer  of  choking  to  death  or  of 
iiiiiiieiiig  an  as|iinitiiiii  |iiieuiiiritiia  when  the  pharynx  is  involved  must 
be  borne  in  mind.  It  is  to  In;  liopeil  that  some  product,  perhaps  of 
biiiehemistn-,  may  bi'  discovered  that  will  maintain  vitality  in  tbe  de- 
fp^'nirating  motor  apjaratus  and  i)0:?tporie  the  iiivolutioiiul  changes  of 
the  diM-a.e. 
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PROGRESSIVE  MUSCULAR  ATROPHIES  NOT  MARKED  BY  STRIKING 

HISTOLOGICAL  CORD-LESIONS. 

The  view-{X)int  regarding  a  group  of  clinical   forms  that  have  in 
(»inmon   the   feature  of  progressive  muscular  weakness  and  atrophy, 
often  associated  witli  liypertrophy  or  pseudohypertr(>j)hy  of  some  nuis- 
eles,  has   altered   markedly  during  the  past  few  years.     When  it  was 
first  found  that  such  castas  presented  no  spinal  lesion,  they  were  termed 
pmf/res»ire  mnsciihr  dyHtrophlea  by  Erb,  and  primitive  prof/re^ssive  myopa- 
thieit  bv   Charcot.      A    varietv  of  forms   were   described    bv    different 
ol)servers,  whose  names,   unfortunately,   became   ass(K*iated   w^ith    and 
ser\-f»*l  to  fix  these  variations,  which  are  now,  following  Erb,  Brissaud, 
Sachs,  and  others,  groupcnl  under  a  common  head.     Writers  also  refer 
to  the  j^seiulohyperinyphic  form,  the  brachial^  facioscapulohumeral,  pelricy 
and   jtenynraf  types,   as   liy])ertrophy   prevails   or  the   atroj)hy   is   most 
pn»nounccHl  in  the  various  indicatwl  regions.     As  material  has  accumu- 
late<l,   tninsition   forms  have   been    encountere<l    with    increasing   fre- 
quency.     Two  or  more  of  the   foregoing  tyj>es   have  been   found   in 
the    Siime    patient    or   in    members   of   the    same    family.      What    is 
more  ]ni}M>rtaiit,  the  same  family   has  presented  cases  of  progressive 
muscMilar  atrophy  of  the  spinal  form  and  also  of  the  so-called  idiojmthic 
niiL<<*nlar  variety  in  one  or  in  succeeding  genenitions.     Again,  there  is 
an  incrt*asing  number  of  observations  going  to  show  that  in  the  so-called 
my«>jiathic  castas  the  spinal  gray  is  not  absolutely  normal.     A  much 
larg^'F   series  of   observations  discover  changes   in   the  muscle  nerve- 
endings  or  in  the  peripheral  extremities  of  the  lower  neurons.     The 
srO-<.nilh.Hl   peroneal   or  neurotic  tyjK*   furnishes   an    intermediate    form 
betwc*en  the  spinal  and  the  alleged  j)urely  muscular  varieties.      This  is 
clinically  imlici.ted  by  the  fibrillar  twitchings,  the  reaction  of  degenera- 
tion, the  relation  of  the  muscular  dystroj)hy  to  certain  s])inal  segments, 
awl  the  functional  relation  of  the  affected  muscles.     Yet  similar  seg- 
mental and  functional  outlines  are  presented  by  all  cases.     This  alone 
comjM'Is  an   acknowledgment  of  the  s])inal  factor.     An  attentive  and 
intelligent  study  of  any  given  case  will  usually  show  the  features  of 
several  of  the  so-called  types  and  serve  to  prove  their  essential  identity. 
The  upj)er  s])inal  levels  or  the  musculature  pertaining  to  the  upj)er 
^pinal  segments  are  first  invaded  in  some ;  in  others,  the  lower  jK)rfion 
of  the  cord  first  manifests  the  disease. 

If  any  significance  is  attached  to  the  autonomy  of  the  lower  motor 
aiwl  trophic  neuron,  it  will  be  imj)Ossible  to  consider  the  cell-l)ody  in  the 
sj»iiial  horn  as  above  reproach  when  its  axonal  j)r()longati()n  shows  de- 
generative changes,  or  when  its  trophic  c^mtrol  is  perverted  or  destroyed. 
At  present  such  change  in  the  cell  may  be  (tailed  dynamic  or  functional 
when  no  morphological  alteration  can  be  discovered,  but  the  juTtinent 
fact  remains  tliat  actual  changes  appear  in  some  instances,  and  the  prob- 
ahility  is  strong  that  improved  technic  will  discover  them  in  all. 
Sainton^  has  found  well-markeil  changes  in  the  s[)inal  cord  in  the 
nennitie  form,  and   Alxidie  and   Denoyes,^  jn  a  typical   psendohyper- 
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trophic  cast*,  obtaincKl  the  electrical  rcjictions  of  ilegeiu^ration  tliat 
are  supposed  to  be  a  part  of  spinal  and  nerve  disintegration.  Indee<l, 
as  before  insisted,  every  gradation,  from  progR»ssive  spinal  muscular 
atrophy  to  cases  only  sliowing  museular  clianges,  can  be  adduced. 
Some  ol)servers,  however,  insist  that  the  spinal  chang(»s  are  secondary 
to  the  muscular  atrophy,^  and  well-examined  cas<»s  still  fail,  in  some 
instances,  to  present  any  demonstrable  cord  variation,  even  when  the 
clinical  ty|>e  suggests  the  spinal  variety  of  disease. 

These  muncu/ar  atrophies^  to  adopt  that  term  for  convenience  only, 
liave  in  comuKm  a  familial  tendency.  They  often  ap|X'ar  in  sevenil 
members  of  a  given  family  or  in  blood-relations  of  the  siuneor  different 
g(?nerations.  While  tlu^y  may  apjK'ar  at  any  age,  they  show  a  marked 
tendenev  to  (K'(»ur  in  the  earlv  ve^irs  of  life,  and  connnonlv  atfec't  the 
roots  of  the  extremities  rather  than  their  distal  ends.  They  are  almost 
always  unmarked  by  changes  of  sensibility,  by  fibrillar  twitchings,  and 
by  the  electrical  reactions  of  degenenition. 

Etiology. — Kegjirding  the  causation  of  these  pn)gressive  myoimthic 
atrophies  very  little  cjin  be  jK)sitively  statt»tl.  Their  apiK^Jinince  in  sev- 
end  members  of  the  sjmie  family  or  in  sevend  memln'rs  of  succxMKling 
generations,  their  inter(»hang(»ability  of  form,  th(»ir  pnjpagatiim  by  the 
femah»s,  their  ap]K»ariUice  during  the  agt»  of  active  growth  and  at  dc*- 
velopmenUd  eiKKrhs  of  life,  stamp  them  as  liercKlitarj',  familial,  and  nn- 
bryonic.  Meek  ha<  demonstrated  that  new-lK)rn  animals  possess  many 
more  muscle  fibers  than  adults,  as,  for  instance,  in  the  biceps,  antl  Pi<»k  ^ 
suggests  tiiat  in  some  instane(»s  this  natural  disapjX'arance  of  muscle 
fibers  may,  from  ])renatal  or  other  eaus(»,  exciced  j)hy8iological  limits  and 
pHMlueci  ])rogressive  dystrophy.  Tiie  fiabby  and  wastcKl  muscles  of  ol<l 
age  may  be  in  j)art  due  to  a  similar  aaise.  -1//^. — The  great  majority 
of  cases  apj)ear  before  puberty  is  established,  with  esjH»cial  frequency 
<luriiig  the  second  d<»ntition  and  at  pubescence.  Others  are  first  nmni- 
fest  during  ad()ieseenee,  from  eighteen  to  twenty-six  years  of  age;  and 
a  nipidly  diminisiniig  series  is  cncountenKl  lat<T  in  life.  It  sometimes 
hapjM'us  that,  appearing  at  adult  years  in  one  generation,  the  myojwithy 
follows  in  early  childhcKHl  in  the  next.  As  males  are  rendcrcHl  inijK)- 
teut  bv  th(»  disease,  its  transmission  necessiirilv  falls  to  those  females 
of  the  family  who  escajx)  and  reach  maturity.  In  addition,  boys  st»em 
more  fre<|Uently  allected  than  (flrh.  Aj)peariiig  commonly  during  tiie 
years  of  ehildluMMl,  it  often  follows  th<»  diseases  [x^culiar  to  tiiat  |M»ri<Kl 
of  life,  but  it  is  dilHcult  to  assert  their  c:uisativ<*  activitv.  In  s<mie 
cases  diphtheria  has  seemed  to  lead  to  it  ;  in  others  it  has  followed 
exp<)sin'es  to  cold,  slight  injuries,  and  infeetions.  (riven  a  neuron 
feebly  endowed  with  enduring  (jualities,  it  is  not  improbable  that  any 
condition  capable  of  reducing  th<»  general  health,  or  any  toxic  state  may 
aet  upcni  it  with  uiuisual  viridence. 

Morbid  Anatomy. — The  nuL^r/cs  show  various  mor])hologicjil 
changes,  <lepending  upon  the  pres(»nee  of  hypertro])hy,  pseudi>hyjH*r- 
trophy,  or  atrophy, — the  linal  and  logical  end  f<>r  all  the  alfectcHl  nius<*lcs. 
The  sare(Mle  elements  may  be  hypertrophied  or  atrophiiKl.  Knlarginl 
fil)ers  may  be  found  in  a  mass  of  greatly  wasted  muscular  tissue.      There 
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fe  ntand-oell  infiltrutian,  vacuolation,  splitting,  division,  and  longitudi- 
ul  striation  of  muiwle-libers,  with  liyperplnsia  of  connective  tissue  and 
an  increase  in  fat  tliat  may  reach  the  Ingltcst  degree  of  lipomatosis. 
The  early  changeii  e<insist  of  increase  of  connective  tissue,  possibly 
wme  muscuhir  hypertrophy,  then  niu^le  atrophy  and  fatty  infiltration. 
What  appears  clinically  as  a  lar^rc  muscular  mass,  in  some  instances  is 
found  to  be  a  nmrkedly  li|>omatous  structure  almost  devoid  of  muscular 
fibers 

Von  Babes  '  has  found  the  raUf«le  nerBe-plalei  iui<levelojK'd  and 
degenerated.  Heubner,  Stn"ini|»ell,  and  Marinesco  have  describe*!  the 
peripheral  nene»  as  degeiienitetl  in  the  [xjronfMil  or  leg  ty|M!  of  the 
(li^ea^e ;  the  mUH,-les  and  the  anterior  pyramidal  cells  of  the  cord  were 
ako  iuvolvetl.  Hoppe  has  found  similar  changes  in  the  facioscapulohu- 
meral \'ariety.  Sachs  and  Brooks  "  liave  obser\'ed  luiivcrsal  shrinkage 
o(  the  posterior  root  ganglion  cells  in  one  case.  To  ordinary  reagents 
the  nerves  and  pynunidal  cells  usually  react  in  a  normal  manni-r,  but 
the  finer  te<-linic  of  recent  years  is  likely  to  determine  changes  in  both. 


Symptoms. — Tlie  most  striking  sympt()tiis  depend  u|»iin  tlu>  chauges 
<if(*iitour  in  muscles  and  their  loss  of  stivngth,  Tlit-se  aiv  variously 
tvmbiuetl  in  different  eases.  Ve  will  first  take  tliein  up  in  systematic 
imler,  and  finally  group  them  in  descrihing  the  i-ommon  tyj)es  of  the 
diiiva^-.  The  mi/opalhic  Jaciex  dei)ends  ujion  the  |)iiresis  of  the  facial 
miL-xlvs.  The  face  presents  a  vacuous,  sleepy,  inert  expression,  and 
Wis  to  ade<|iiately  show  forth  the  lively  emotions  that  may  actuate  the 
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patient.  The  brow  is  emooth,  and  the  frontalis  is  unable  to 
raiKing;  the  thin  and  dntopin^  eyelids.  The  wastii^  of  tlw  ^elid 
cles  may  ^ve  the  eyeball  a  falee  appearanoe  of  prominenoe  and  cbi 
ha^^rd  expression.  The  lower  lid,  from  the  laxity  of  its  tieeuee,  often 
tends  to  droop.  The  cheeks  and  lips  are  flaccid,  and  the  lower  portun 
of  tlie  fuce  droops  from  the  bones.  Tlie  ex'es  can  not  be  fiimly  closed 
nor  the  \\\t»  puckered.  In  some  cases  tlie  lips  are  thickened  by  hypef^ 
trophy  an<l  drag  down,  incr(.>aHing  the  nasolabial  furrows  The  moath 
may  then  remain  open  cont^tantly,  with  a  diickened,  pendent  lower  lip. 
In  other  rases  the  lips  are  thinned,  motionless,  and  can  not  be  retracted 
from  the  teetli.  In  cither  case  puffing,  whistling,  or  B{»ttii^  is  pooriy 
perfomietl  or  im{)OKsible.  Tlie  movements  of  the  eyelMdls  are  namUy 
not  disturbed,  but  in  two  cases  the  autlior  iias  noted  a  very  great  loss  (^ 
conjiignle  latenil  movements.  Movements  of  the  tongue  may  alao  be 
greatly  limitc<].  The  piilatal  excursions  may  likewise  be  reduced  in 
amplitude,  and  laryngeal  distarbancc  may  be  added. 


H 
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Hiisstinl  i-iills  ]nirii<iilar  aitcntiini  to  aii  upiiaiviit  lengthening  of  the 
'wk  that  111'  liiiils  :i  (■"iislaiil  ^yiuptom,  iiiul  due  lo  Uu'  doMiping  of  the 
li.iiil(l<T.  'rill'  (lircctidii  of  tlic  r/iirirlr  i:i  i'rifnu-iitly  o«t\ran.l  and  duwn- 
\dVi\,  iii>tc!iil  of  Lijiwaixl,  iL-<  ill  li.'altii.  Tliis  (iiiiy  In-  iiwentuuted  by  the 
arlv  iiiv.ilvcriii'rit  nf  ilic  trajK'ziiis,  (-aii.-iiifr  ttic  clianu'ttfrii-tic  ungle,  as 
liuwii  III  ti;;iin's  l.'i'.l  iiixi  Hi".  Tin-  di-utpiiic  >h<iiil(l<T  may  alfKj  appear 
inly  '.ii  one  siilc.  AttiiiiiHs  t.n'xtend  tlit- iirm^  UUfnilly.oreven  to  hold 
ht-rii  rijridly  :il  the  siiK-.s,  ma^-  a  wuliiiiiig  i>f  tin-  iiwk  by  the  promi- 
leiK'f  of  the  iipiMT  biiivli-rs  of  tiie  tnijHzil.  Tin'  miprtic/apimlar  holltnen 
ire  thcn-by  inunliimt<-ly  exat^-iiitcil  and  tlie  storiiomiistoids  spring  into 


LESIONS  AND  DISEASES  OF    SPINAL  GRAY.  40o 

gn-at  prominence.  Even  the  upper  inner  angle  of  the*  scapula  may  be- 
e«ue  salient  alx)ve  the  normally  curved  line  from  mastoid  to  acromion. 
The  ascaptila  are  usually  mobile,  and  may  wing  out  freely  from  the 
diest.  The  spinati  muscles,  esi)ecially  the  infraspinati,  have  a  marked 
tendency  to  pseudohypertrophy,  which  may  add  greatly  to  the  scapular 
deformity  and  accentuate  the  anterior  curve  of  the  lumbar  spine  when 
viewed  from  the  side.  This  curvature  is  very  commonly  present,  and 
may  reach  extreme  projwrtions.  It  is  due  to  the  weakening  of  the  spinal 
erectors  in  part,  but  is  increase<l  greatly  when  the  glutei  allow  the  pehia 
to  tip  forward  on  the  heads  of  the  fenmrs,  and  is  d nigged  into  still 
greater  prominence  by  the  protuberant  bel/i/,  due  to  the  weakened 
alidominal  muscles. 

The  deltoid  requires  particular  mention.     It  is  commonly  hy|>ertro- 
pliied  and  shows  the  marked  discrepancy  between  the  bellies  and  extremi- 


Fif .  1€3. — ProgrewiTe  muscular  atrophy  at  advanced  stngo,  -howinj?  defi>rniifi<>8  altout  shoulders,  with 
pteodohjpertrophf  of  iufra-spiiiati,  wasting  uf  all  dor>ul  luiiiioles,  and  spinal  anterior  curvature. 

ties  often  found  in  long  muscles.     The  fibrous  changes  are  marked  at 
the  origin  of  the  muscle  from  the  scapula  and  clavicle,  apparently  dis- 
placing the  full,  round  shoulder-cap  to  the  outside  of  the  neck  of  the 
humerus,  where  it  stands  out  as  a  lumj)y  mass  (see  Figs.  159  to  177). 
Similar  changes  in  contour  are  occasionally  encountered  in  the  biceps 
of  the  arm,  in  the  anterior  crural,  and  in  the  sural  group.    The  forearms 
and  hands  are  commonly  spared,  at  least  until  very  late  in  the  disease, 
but  K.  Mendel  ^  has  reported  a  case  showing  early  involvement  of  the 
intemsseal  muscles   of  the    hands.      The  (jfliifei    and    the    (jfa^^froniemii 
are  favorite  locations  for  pseudohypertrophy.      The  ctilf-muscles  also 
are  frequently  shortened    so    that   the    j>atieut   can   not  raise  the  toes 
from  the  floor  while  standing  on  his  heels  nor  can  the  foot  be  passively 
flexed  beyond  a  right  angle.      This  iuterft^res  with  the  gait,  causing 
the  patients  to  stumble  over  the  smallest  obstacles.     It  may  even  pro- 
duce an  equinovarus.     In  rare  cases,  as  in  the  one  illustrated  on  page 
406,  a  general  increase  in  the  adijx)se  tissue  may  greatly  obscure  the 

1  *' Neurol.  CeiitniU)!./'  July  1,  liH)l. 
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Flg».  1B7,  les.miJloe.— Waddling  giiUDBcnwotieeuilobTpertrophlppnniljiis. 

The  tiftliude  presented  by  the  patients  is  the  result  of  the  atroij  . 
and  paretie  condition  of  the  affected  muscles  and  of  the  contracturi 
that  sometintes  appear  in  them.     It,  therefore,  varies  with  the  locat^ 
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of  tlie  disease.  Owing  to  the  shortoiiing  of  the  calf  muscles,  little  diflR- 
cuhy  is  found  in  maintaining  the  ankl(vjoint  at  a  proi)er  angle  unless  an 
equine  position  of  the  foot  has  developed,  causing  the  patients  to  stand 
upon  their  toes.  Standing  then  becomes  extremely  difficult.  The  posi- 
ticHi  at  the  knee  and  hip  is  often  entirely  dependent  upon  the  ligament- 
ous support  of  these  joints.  This  allows  the  pelvis  to  tip  forward  upon 
the  head  of  the  femurs  and  necessitates  a  strong  anterior  spinal  bend 
to  carry  the  head  and  shoulders  back  into  the  line  of  gravity  for  the 
maintenance  of  the  equilibrium.  The  prominence  of  the  abdomen  is 
thus  produced  and  is  accentuated  in  turn  by  the  weakness  of  the  abdomi- 
nal muscles.  In  some  cases  the  head  is  tilted  backward,  but  when  the 
spinal  curve  is  pronounced  the  chin  may  rest  on  the  sternum.  Ordi- 
narilv  the  feet  are  kept  wide  apart  to  increase  the  base  of  supjiort 

the  gaU  is  broa^l-based  and  waddling  (Figs.  167, 168,  and  1 69).  The 
foot  to  l)e  advanced  is  clumsily  put  forward,  the  pelvis  tilting  shaq>ly 
downward  on  that  side,  the  Ixnly  being  incline<l  over  the  suj)iM>rting 
foot  as  a  counterpoise  to  the  swinging  limb.  This  is  repeate<l  in  the 
opposite  sense  at  the  next  step,  and  the  patient  advances  in  a  swaying, 
waddling,  awkward  fashion,  stumbling  over  the  least  obstacle,  and  falling 
heavily  if  the  very  unstable  equilibrium  is  momentarily  lost.  Mounting 
stairs  is  often  an  early  difficulty. 

m^  manner  of  rising  from  the  ground  is  most  characteristic.     If 

placed  on  the  back,  the  patient  may  have  great  difficulty  in  rising  at  all. 

His  usual  plan  is  to  turn  over  on  his  face,  then  huddle  himself  together, 

and  get  upon    his    knees.     The    usually  weakened  psoas,  vastus,  and 

gluteal  muscles  are  now  inadequate  to  the  effi>rt  of  lifting  him.     He, 

therefore,  advances  the  Ixxly  into  the  "all  fours"  i)osition,  and,  carrying 

tlie  weight  of  the  head  and  shoulders  on  the  arms,  pushes  up  the  lower 

end  of  the  trunk  with  his  legs  as  a  cow  gets  up  by  the  hindquarters. 

The  hands  are  now  brought  toward  the  feet,  one  is  placed  above  the 

knee  on  the  same  side,  then  the  other  at  a  higher  point  on  the  thigh  of 

its  own  side ;  the  shoulders  and  head  are  pushed  upward,  the  pelvis  tilts 

fonvard,  the  sway-back  suddenly  apjwars,  and  the  patient  attains  the 

erect  attitude  by  a  process  of  climbing  up  his  own  legs  (Figs.  170  to 

175).     In  late  stages  standing  and  walking  may  be  impossible. 

It  is  needless  to  say  that  in  the  cases  in  which  the  legs  and  pelvic 
raujiicles  escape  or  are  only  slightly  affected,  the  attitude,  gait,  and  man- 
ner of  rising  are  not  disturbed.  The  sway-back  may  also  disapi>ear 
when  the  patient  is  sitting,  or  may  then  give  place  to  a  roiuuling  of  the 
back,  the  patient  resting  his  elbows  on  his  knees  or  otherwise  gaining 
a  fictitious  support  for  the  upper  part  of  the  trunk. 

The  upper  extremity  is  most  affected  by  the  impairment  of  the  mus- 
cles of  the  shoulder-girdle.  Next  in  frequency  the  brachial  group  is 
affected,  while  the  muscles  of  the  forearm  and  hand  are  usually  spared. 
In  the  loicer  extremity  wasting  rarely  avoids  the  gluteal  and  psoas  groups 
and  commonly  affects  the  anterior  crural  distribution.  The  calf-uuis- 
eles  with  the  glutei  furnish  favorite  lociitions  for  ])seudoliyj)ertroj)hy, 
while  the  calf-muscles  in  addition  are  the  commonest  oi*  all  hjcations 
for  fibroid  contractures,  which  may,  however,  appear  in  any  muscle  in 
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the  lute  stagoi  of  atrophic  ifliriiiking.     The  Bnmll  muscles  of  the  foot 
may  (.iwMiie.     The  perunvj  arc  wlei^twl  first  in  the  leg  tyjte. 

The   temhn-r^exeit  are  usiiully  (hniinishct!,  and  when  waiituig  or 


Fip>.  113,  174.  and  17X.— Method  of  r[>lng  fr 


(>sf'inloliy|K'rtn>phy  \s  jippan'nt  thoy  aro  commonly  aliolisliptl.  The  or- 
dinary (-use  shows  only  a  <piantitativ(-  rcthK'tion  of  flfrlrleiil  muscular 
Hfinuiliittiliiliti/  fur  lw>th  currents.  In  nirc  instanccM,  and  usually  in  the 
[•cionci-.l  or  so-calle<l  mrurotic  type,  the  n-actiiin  of  d<^neration  may  he 
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ttoine<l.  FibriUanj  ttriUAitu/a  ami  aeverc  juiim  are  equally  rare,  but 
ue  found  uiicler  ^similar  circunistuiices.  Tlie  sphinchrg  are  not  ufTccted. 
StMotion  U  intact  in  all  its  imKies  and  teiiiies.  A  lat^  nroi>ortion  of 
ittse  ca^os,  and  |KTlia)>s  all  of  them  dating  from  oiirly  childlioud,  sliow 
gome  mciitai  bavktrartiiiffis  and  apatliy.  Trophic  disturbiiiiofs  are  not  on- 
countered,  but  ffivicfh  may  be  rotarded  and  the  bones  may  be  diminutive.  * 
Course. — These  conditions  are  progressive.  The  nni!<<;nlar  wasting 
umially  steadily  advances  with  its  attendant  and  increasing  weakness. 
Some  cases  present  stationary  i»eri((da  without  ass-ignahle  cause,  and 
termnie  their  course  withont  ade<iiiate  explaitation.  As  a  nilc,  tin- 
VMiDger  the  age  at  which  the  diseases  ap]>eani,  the  more  iii]>idly  d<x'.s  it 
iwajncitate  the  individual.     It  conmionly  occurs   in  girls  at  a  later 


(leriod  than  in  boys,  and  then  nins  a  slower  ciinrsc.  Wlien  contnienc- 
ii^  in  childhood,  Gonietimca  an  age  of  forty  years  may  \w  rcaclic^l,  but 
dtsth  usually  occurs  between  twenty  and  thirty.  Not,  as  a  rule,  fiital  in 
itself,  exce])t  by  pneuniogastric  accidents,  dejitli  ordinarily  occurs  t'l-oni 
iDtercnrrent  disease. 

Varieties. — A  number  of  elii(i(«l  varieties  have  been  <h'scril«'d 
ind  are  worthy  of  some  attention,  but  it  shonlcl  be  lM)rne  in  mind  that 
ibey  are  not  distinct  morbid  conditions. 

The  rarliest  recognized  form  is  the  one  called   fixrudohi/iii-i-froftliic 

fondyat.     It  usually  apiioars    in  early  cliildlKHHl,  atlt'cts  boys   mueli 

more  frequently  than  girls,  and    is  marked  by  cxti-cmc   enliirjrcmciit 

of  the  calves  and  bnttocki^.     These  stand  out  in  inrcnsified  relief  next 

'  SchultM,  "Deulach.  Zeit.  t,  SiTvcnh.,"  .^pril,  1«99. 


410  DISEASES  OF  THE  CORD  PROPER. 

the  wasted  tliigtis  and  fonvard-tiltM  pelvis,  Tlie  jisoas  group  is  early 
affected,  rendering  going  up-stairs  difBciilt  at  an  early  date.  False 
hyjiertropliy  is  also  commonly  found  on  the  dorHiim  of  the  scapula,  in 
the  lower  border  of  the  pectoralis,  and  the  lower  part  of  the  deltoids. 
The  scrratus  tnagniit;,  erector  spina;,  and  humeral  nuisoles  commonly 
snfFer  early.  The  myojiathic  lacies  is  not  well  marked,  but  can  he 
dctccte<l  in  late  cases.  The  forearms,  hands,  and  feet  are  commonly 
spared  until  the  last.  The  enlai^ed  muscles  finally  shrink,  and  present 
all  the  fealures  of  those  that  shrink  from  t)ie  first. 


in  Ihe  leg  imia.lM. 

Tiic  peronitif  or  fif/  riiriefif,  sometimea  ealk'd  the  (.luiycfA-Marif  type, 
or  the  neunrtic  form,  is  miirked  liy  the  early  atrophic  shrinking  of  the 
peroneal  muscles.  Tlic  calves  are' next  involved  ;uid  tlie  tliiglis  follow. 
The  disease  may  thus  lie  eoufiiie<l  to  the  hnvcr  extremities  for  ye-.irs. 
Eventually  it  invades  tlie  tnink  and  upper  extremities,  first  affecting 
the  hands.  It  shows  fibrillar  twitehings,  the  cleetrieal  ciunigt's  of 
defeneration,  and  presents  undoubted  eonl- lesions. 

'Uw  juveiiih'  (ijpi-  of  JCi-b,  also  ealled  the  bniehial  form,  affects  mainly 
the  niiiselefs  of  the  arms  and  shoulders,  and  appears  in  early  youth,  and 
usually  in  several  members  of  the  same  family. 

Tlie  fiici'jHCtijiiihhiimenil  form,  or  the  fi/pi'  of  iMwIonzii-Dljennr, 
affects    face,  shoulder,  and  arm,  or  may  be  considered  as   the  brachial 
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form   plus   facial  involvement.     These  cases   furnisli  marked  instances 
of  the  myopathic  facies. 

Several  of  these  forms  may  be  present  in  the  same  patient,  as  tlie 
leg  type  with  the  facioscapulohumeral  variety,  or  pseudohyijertrophy 
in  the  legs  and  the  brachial  type  above.  The  hypertroj)hic  variety 
pepilarly  bea)mes  shrunken  finally,  and  lumps  of  false  hyiK»rtrophy,  on 
the  other  hand,  may  appear  in  muscular  groups  otherwise  greatly 
wasteil. 

Proernosis. — The  outlook  is  always  unfavorable,  but  some  of  these 
aniyotn>phies  appc^ar  late  in  life,  and  do  not  apparently  shorten  it.  The 
menace  of  the  disease  falls  upon  the  respiratory  apjxaratus  and  heart. 
Inteix*urn*nt  diseases  also  find  an  easy  prey  in  the  weakened  organism. 

Treatment. — Unfortunatelv,  all  forms  of  miKlicinal  treatment  have 
given  negative  results.  Carefully  selected  exercises,  graduated  to  the 
capacity  of  the  weakened  muscles,  promise  the  most  good.  Gowers  early 
iiLsL<eil  upon  this,  and  Wiener  ^  has  recorded  a  very  ena)uraging  in- 
stanoe  in  which  nmch  improvement  was  secured.  Massage  to  the  wast- 
ing miLsi^les  may  have  a  beneficial  effect.  The  application  of  electricity 
is  iLMially  rendered  impossible  by  the  painfulness  of  the  currents  required 
U»  actuate  the  muscles  if  much  wasted,  and  it  is  not  certain  that  its 
vip>n»us  use  is  harmless.  General  measures  ])ertaining  to  the  health, 
oHiifort,  and  educjition  of  these  unfortunates  will  be  suggested  by  their 
imliviilual  re<juirements.  Sometimes  a  tenotomy  of  the  heel-tendon  is 
rtqiiinHl  to  keep  them  on  their  fwt,  but  the  use  of  sustaining  corsets 
and  braces  usually  augments  the  muscular  feebleness  by  depriving  the 
parts  uf  their  only  natural  exercise. 

ARTHRITIC  MUSCULAR  ATROPHY. 

All  varieties  of  joint-disease  may  cause  wasting  of  the  muscles  re- 
latetl  to  the  joint.  This  occurs  in  two  ways  :  (1)  The  inflammation  may 
involve  nerve-tninks  ])assing  the  joint,  set  up  a  neuritis  and  produce 
motor,  sensory,  and  trophic  disturbances  in  the  distal  distribution  of  the 
affected  nerves  below  the  diseased  joint.  The  proc(»ss  is  simply  a  neuritis. 
(2)  The  articular  filaments  mav  be  disturbed  bv  the  arthritis.  Irritation 
a:*rends  to  the  spinal  centers  and  disturbs  the  troi)hic  control  of  those 
ci'ils  relatcnl  to  the  muscles  physiologically  associatcxl  with  the  joint  and 
loeatetl  on  the  proximal  side  of  the  affecttnl  articulation.  It  is  a  ])ro- 
a?ss  acting  through  the  reflex  arc.  We  are  to  consider  the  second 
variety  only.  It  is  placed  in  this  connection  because  it  is  a  disease 
marlvKl  by  disturbance  of  the  spinal  gray  matter. 

Etiology. — ^Any  joint-lesion  involving  the  articular  filaments  is  com- 
petent to  set  uj)  an  arthritic  mustnilar  atrophy.  It  may  thus  follow 
simple,  acute,  or  chronic  arthritis,  infectious  arthritis,  the  arthritis  of 
gimorrhea,  of  rheumatism,  or  of  traumatism.  It  has  no  proportionate 
relation  to  the  severity  of  the  joint-disease,  but  nither  appears  to  be 
relative  to  the  irritant  qualities  of  the  articular  mischief. 

Symptoms. — In  acute  joint-lesions  the  muscular  atro])hy  usually 
bepns  within  a  month,   sometimes   within  a   week,  and  the  muscles 

»  **  American  Journal  of  Mid.  Sci.,''  Oct.,  1^96. 
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promptly  show  diniiiiislied  bulk  and  altered  contours.  In  clironio 
artliritii! — for  inBtaiice,  in  gout  and  chronic  rheumatieni — it  may  very 
gradually  develop,  iipj>earing  verj'  insidiously  and  requiring  many  nionthn 
for  its  complete  evolution.  Tlie  striking  peculiarity  of  tlie  atro|»hy  is 
that  it  is  usually,  and  at  first  always,  confined  to  tJie  extemon  of  the 
joint,  and  involves  tlieni  in  their  entire  length.  The  only  exception  is 
in  arthritis  of  the  ankle-joint,  in  which  cose  the  calf-muscles  waste. 
Arthritia  of  the  shoulder  affects  the  deltoid,  of  the  cHmiw  the  triceps,  of 
the  wrist  the  extensors,  of  the  fingers  the  interossei,  of  the  hip  the  glutei, 
of  the  knee  the  anterior  crnnd  muscles,  of  the  ankle  the  calf-miiscles, 
of  the  toes  the  interossei  of  the  foot  When  the  flexors  are  alwj  involved, 
they  sutler  to  a  less  degree,  tSenmry  disturUaueos  are  ab.'<ent,  or  are 
such  us  are  refemhlc  to  the  iirtliritis.  In  occasional  instances  the  joint- 
inflammation  also  affects  the  nerve-trunks  in  its  neighborhood,  find  a 
neuritis  is  addetl,  with  symptoms  beliiw  the  joints.  The  wasting  in- 
volves the  affected  muscles  unifomdv  from  end  to  end,  and  there  is  a 


(w>rn>s]Mnidinfj  hsu  of  fioirn'.  The  rlniriittl  crdtahlllti/  of  the  nniseles  may 
be  reduced  slightly,  but  is  generally  increa.-ied  relatively  to  the  hulk 
of  muscle  present.  The  reaction  of  degeneratiiin  is  never  found.  The 
Icmhm  rcjii'j-iv  arc  exHlti.-<l.  In  very  jiroiioiint^-d  cjises  a  re<'tu,''-clonns  or 
an  unklc-«;lonus  may  Ik-  olitainc«l.  When  tlie  joint-tlist^^ise  subsides,  the 
tendouey  is  tor  the  muscles  to  shiwly  recover,  but  in  quite  a  pniporfion 
of  eases  they  nev<T  ei>niph'tcly  regain  their  former  vigor,  and  .■^omclinies 
they  ri'main  ixTnianeiitly  waste<l. 

Morbid  Anatomy. — The  atmphic  muscles  are  flaccid,  [wde,  and 
inelastic.  The  fibers  are  simply  diminish*^  in  size  and  there  may  be 
a  little  interstitial  fibrosis.  The  ()nly  change  in  tiie  nervous  a]iiiamtus 
thus  fur  rcc<)rded  is  iu  the  nerve-terminals  within  the  inflanuHl  joint, 
due  to  their  implication  by  the  hx-jd  disease.  Better  teclniic  may  \ie 
exjieoteil  to  diswtver  cellular  cord-changes. 

Patboloiry. — I'aget,  J.  K.  Mitchell,  Vulpian,  and  Charcot  early  re- 
c()giiizcd  the  reflex  mechanism  of  articular  muscular  atrophy.  Valtat 
found  that  arthritis  ex]>erimcntally  produced  was  fol]owe<l  by  the 
liniitMl  atn)]ihy  in  i|iiestii)n,  and  Ifaymond  found  that  this  atrophy  did 
not  follow  if  the  trorresiMUiding  jMisterior  nerve-roots  were  divided. 
Hoflii  clinched  the  matter  by  irritating  joints  on  both  sides  and  cutting 
the  nerve-r<H>ts  on  one  side.     The  atntphy  only  occurred  on  the  side 
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retaining  an  unbroken  reflex  arc.  The  anatomical  rule  is  that  nerves 
supplying  the  extensors  of  a  joint  also  innervate  the  joint.  The 
physiological  association  of  arthritis  and  atn)phy  limited  to  the  joint- 
exteiu^ore  would  in  itself  indicate  the  spinal  element  in  the  pathological 
mechanism.  An  interesting  question  is  whether  the  symmetrical  joint- 
changes  and  osteal  conditions  of  gout  and  chronic  rheumatism  are  not 
primarily  due  to  the  action  of  toxic  substances  upon  the  spinal  cells 
p>veming  the  nutrition  of  bones  and  joints.  Some  cases  of  panarthritis 
or  multiple  arthritis  symmetrically  distributcxl,  as  well  as  the  distortions 
of  arthritis  deformans  and  gout,  strongly  suggest  a  central  disturbance 
as  the  princijial  and  initial  factor. 

The  diain^osiB  of  uncomplicated  arthritic  muscular  atrophy  is 
usually  easy.  It  dej^ends  :  (l)On  the  limitation  or  excess  of  atrophy  in 
tlie  extens<irs  of  a  joint  actively  diseased  or  formerly  arthritic ;  (2) 
upon  the  quantitative  electrical  changes  and  absence  of  the  redaction  of 
d^-genenition,  and  (3)  uiK)n  the  increase  of  myotatic  irritability.  A 
iuien>scopic  section  of  the  muscle  would  show  a  simple  diminution  of 
ihi*  niusclc-fil>ers.  When  the  joint-inflammation  invades  adjoining 
ner\'e-t ranks,  a  neuritis  may  at  the  same  time  give  symjrtoms  below  the 
atfected  joint.  The  atrophy  usually  remains  sharply  limited,  in  strong 
contrast  to  the  invading  tendencies  of  progressive  forms. 

The  prognosis  depends  xv^n  the  joint-condition.  If  the  arthritis 
subsides,  the  atrophy  usually  disaj)|>ears.  This  is  the  rul(»  in  acute 
arthritis  with  early  recovery.  In  more  persistent  lesions  the  atrophy 
is  of  corresponding  duration  and  less  likely  to  disappear  when  the  joint 
recovers. 

The  treatment  is  primarily  of  the  joint  and  secondarily  of  the 
muscles,  by  massage,  electricity,  and  gentle  exercises. 


CHAPTER   IV. 

LESIONS  PRINCIPALLY  AFFECTING  THE  WHITE 

MATTER  OF  THE  CORD* 

There  are  a  number  of  diseases  of  the  spinal  cord  in  which  the 
legions  are  principally  confined  to  certain  white  tracts,  and  they  are  fre- 
quently classed  among  the  so-called  system  diseases  or  diseases  of 
*y>tematized  lesions.  The  conception  on  whicli  sueli  a  classification  was 
based  has  been  so  much  modified  that  it  seems  better  to  drop  it  alto- 
gether, especially  as  there  has  always  been  a  great  divergence  of  o[)ini()n 
a?  to  what  should  be  embraced  under  that  caption.  Acute  poliomye- 
litis, for  example,  which  was  one  of  the  usually  accepted  types,  is,  as 
we  have  seen,  the  result  of  accidental  infection  bv  wav  of  tlie  vascular 
snpply.  Posterolateral  sclerosis,  or  ataxic  paraplegia,  is  also  usually  bascKl 
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uiK)n  anatomical  vascular  conditions,  and  presents  so  many  variations  tliat 
it  can  not  be  considered  as  systematized  from  any  jwint  of  view.  In  loco- 
motor ataxia  the  spinal  lesion  is  as  sharply  delimited  as  in  any  other, 
but  it  is  a  disputed  question  whether  or  not  the  cord-lesion  is  secondary 
to  initial  root-changes.  The  morbid  anatomy  of  the  disease  is  so  wide* 
spread  that  to  class  it  as  a  systemic  cord-lesion  is  to  seriously  contract 
the  full  view  of  the  disease,  and  to  ignore  its  neuritic  and  cerebral  feat- 
ures. The  s(K;ondary  degenerations  of  the  cord-tracts  have  been  con- 
sidered in  connection  with  the  various  cerebral  and  spinal  lesions  which 
give  rise  to  them.  Primarj-  spastic  paraplegia,  or  Little's  disease,  has 
been  discussed  with  the  Cerebral  Palsies  (see  p.  242),  as  it  is  depend- 
ent u|K)n  a  congenitally  unfinished  condition  of  the  upper  neurons,  and 
furnishes  one  of  the  diplegias  of  childhood. 

Because  the  spinal  symptoms  of  locomotor  ataxia  are  the  most  salient 
of  its  many  manifestations,  and  as  its  differential  diagnosis  is  a  constantly 
recurring  problem  in  cord  diseas(»s,  it  is  taken  uj)  at  this  time.  In  fact, 
however,  it  is  a  disease  of  the  entire  nervous  system  and  must  proi)erly 
be  so  classed.  The  student  should  never  lose  sight  of  the  fact  that 
the  cord-lesion  in  tabes  dorsal  is  is  only  a  small  {)oi'tion  of  its  morbid 
anatomy. 

TABES  DORSALB:   PROGRESSIVE  LOCX^MOTOR  ATAXIA. 

Tabes  dormdiH,  progresHive  hcomotor  dUtxia,  leukomyelUis  posterior, 
sclerosis  of  tlie  posterior  voluvins,  are  some  of  tlie  many  names  ap])lied 
to  a  symi)tom-group  of  vast  pn)jH)rtions.  It  is  a  disease  almost  always 
prectH.le(l  by  a  syphilitic  infection,  usually  marked  by  a  degenerative  pro- 
cess in  the  sensory  nerves,  ]M)st(Tior  norve-nK)ts,  posterior  columns  of 
the  spinal  cord,  aiul  often  by  similar  changes  in  the  mcilulla  and  cerebrum. 
Clinically,  there  is  eoiumonly  disturbance  of  cutaneous  and  joint  sen- 
sation ;  im[>airment  of  the  muscular  sense ;  incoordination  of  muscular 
movements,  es])ecially  in  the  lower  extremities  ;  diminished  or  abolished 
knee  reflexes  and  lessened  pnj)illarv  reflexes  to  light ;  vis(?eral  and 
trophic  disturbances  and  paroxysmal  attacks  of  ])ain.  The  disease  pre- 
sents a  j)rogressive  tend(»n(»y  towanl  complete  helplessness. 

In  the  description  of  this  protean  disease  the  masterly  lectures  of 
Marie  ^  hav(>  been  found  of  great  help,  and  in  some  measure  his  arranges 
ment  of  the  subject  is  followed  herein. 

Etiology. — The  princi|)Jil  factor  in  the  etiolog}'  of  tabes  dorsalis  is 
syphilis.  It  is  im[)ossible  at  present  to  say  that  it  is  an  indispens:ible 
element  in  a  given  case,  because  (»hronic  intoxication  with  ergot  may 
induce  tiibetic  features  and  similar  degene  nit  ions.  The  same  changes 
are  found  in  pellagra,  and  it  is  at  least  supposable  that  other  toxic 
stat(»s  mavlead  to  tal)(»tic  conditions.  Since  attention  was  first  calleil  to 
the  j)arasyj)hilitie  nature  of  locomotor  ataxia  by  Fouruier,  in  187o, 
statistics  on  the  subject  have  shown  an  inercnising  projxjrtion  of  erases 
presenting  syi)hilitic  anteccHlents.  In  1894^  he  states  that  in  the  ex- 
amination of  7o()  cases  he  finds  the  percentage  of  syphilitics  varying 

'  '' Ijeyons  siir  les  Maladi(>s  <](^  la  M<h*11(*,"  Taris,  lH9*i. 
^  •' Ia's  nfTfctioncs  jMinisvpliilitiqiU's,"  Paris,  181)4. 
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from  87  to  93  for  each  hundred,  taken  sei^arately.  Erb  reported  89  |>er 
cent.,  I>§jerine,  92  to  94  per  cent,  Sachs  over  90  per  cent,  Peterson,  71 
per  cent.,  and  the  author,  in  the  last  100  consecutive  eases  occurring  in 
pri\-ate  practice,  has  failed  to  find  history  or  evidence  of  luetic  infection 
but  twice.  It  is  safe  to  say  that,  practically,  9  out  of  10  cases  are 
syphilitic,  and  that  the  tenth  case  is  open  to  very  serious  doubts  if  it 
occurs  under  onlinarj*  circumstances  of  life.  Reports  of  cases  of  tab(»s 
acquiring  syphilis  subsequent  to  the  development  of  ataxia  can  not  be 
obtained.     Such  immunity  argues  prior  infection. 

The  tabetic  symptoms  may  aj)pear  in  from  one  to  thirty-five  years  after 
the  initial  syphilitic  sore,  but  ordinarily  develop  from  the  fifth  to  the 
fifteenth  year.  It  is  a  noticeable  and  most  imjiortant  fact  that  the 
apparently  mild  cases  of  syphilis — those  in  which  the  secondary  features 
are  indistinct  or  entirely  lacking — loom  largely  in  the  histories  of  tal)etic 
patients.  These  are  precisely  the  cases  in  which  an  intense  medication 
is  not  urgeil  or  in  which  faithful  pursuit  of  it  by  the  patient  can  not  l>e 
secured.  It  must  be  said,  however,  that  cases  of  tabes  are  only  too  fre- 
quently encountered  in  which  syphilis  has  run  a  severe  course  and  in 
which  persistent  and  intensive  medication  has  been  lieroieally  prescribed 
and  faithfully  bonie  for  two  and  three  years,  and  yet  tabes  has  subse- 
quently developed. 

It  is  rare  for  tal)es  to  develop  before  the  age  of  twenty-five  years, 
just  as  it  is  rare  for  syphilis  to  be  acquired  before  adolescence.  In 
all  cases  appearing  in  childhood,  hereditary'  syphilis  ^s  present.  The 
great  proportion  of  cases  appear  between  thirty  and  forty-five.  As  a 
role,  the  alleged  etiological  factors  of  tabi»s,  other  than  syphilis,  are  the 
very  ones  which  contribute  to  the  frequency  of  syj)hilis.  Tlius,  the  male 
ipr-p  is  abi>ut  ten  times  as  fre<juently  affected  with  tabes  as  the  female. 
The  same  projwrtion  obtains  for  syphilis.  But  among  feniales  subject 
to  tabes  Krb  found  the  percentage  of  syphilitics  to  be  89.0  per  cent., 
practically  the  same  as  in  males. 

The  race  question  tells  the  same  story.  In  rural  conmiunities  and 
among  the  orthodox  Jews  cases  of  syphilis  arc  comparatively  TM\^y  and 
tabes  equally  infrequent.  Excessive  venery  has  been  accused  of  j)ro- 
docing  tabes.  Its  relation,  if  it  1ms  any,  is  l)y  the  increased  exposure 
to  luetic  infection  it  entails.  The  action  of  cold,  rheumatiwi,  oreirxcr- 
fo«,  alc6h(Jmny  and  acute  fevers  has  been  much  insisted  upon  in  former 
year?,  but  we  know  nothing  definite  alx)ut  them.  Many  cases  attributed 
\fitraumaimn  have  l>een  misinteq)reted  cases  of  organic  indiscriminate 
or  combined  conl-lesicms.  In  other  instances  the  accident  leading  to  the 
injiiiy  has  been  the  result  of  tabes,  not  its  cause,  as  in  falls  and  fractures, 
the  result  of  the  previously  unrecognized  incoordination.  The  question, 
however,  is  still  aebatable.  Prince,^  after  a  critical  examination  of  the 
ciLfOr?  in  literature,  is  inclined  to  deny  the  traumatic  origin  of  tabes. 
Seliittenholni,^  after  reviewing  the  subject  and  the  literature,  reaches 
the  oonchision  that  trauma  as  a  unique  cause  of  tabrs  is  not  proven,  but 
that  it  inay  aggravate  the  tabetic  condition. 

>  'Mour.  Xerv.  and  Ment.  Dis..'  Feb.,  \<'X^. 
''*  Munch.  me<l.  Wocb./'  VM):\. 
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A  neuropathic  heredity  appears  to  j)lay  a  predisposing  part  to  some 
extent.  We  thus  not  infrequently  encounter  epilepsy,  hysteria,  chorea, 
insanity,  hemiplegia,  and  diabetes  in  the  ascendants  of  tabetics,  and 
even,  though  most  rarely,  other  cases  of  locomotor  ataxia.  May  it  not 
be  that  such  instances  indicate  an  inherited  vulnerability  on  the  part  of 
a  certain  portion  of  the  nervous  apjmratus  to  the  toxic  effects  of  luetic 
infection  ?  It  must  !)e  evident  that  only  a  very  small  j)ercentage  of 
syphilitics  develops  tabes. 

The  bearing  of  ovcupation  is  that  related  to  syphilis.  Artists,  actors, 
journalists,  and  soldiers  are  frequently  affected,  physicians  and  surgeons 
not  infrequently,  clergymen  most  rarely.  Country  laborers,  so  greatly 
exjx)stKl  to  traumatism  and  ex])osure,very  seldom  present  tabes  or  syphilis. 

In  spite  of  the  immense  importance  of  syphilis  in  the  causation  of 
tabes  dorsalis,  it  nuist  be  kept  in  mind  that  the  nerve-lesion  is  not  com- 
parable to  the  tertiary  or  secondary  specific  lesions,  and  is  not  amenable 
to  antiluetic  remedies.  It  is  a  degeneration  showing  ])rogressive  sclerotic 
changes  that  are  beyond  repair.  Following  the  views  of  Striimpell  and 
Marie,  we  may  hy|K>thetically  attribute  the  ascending  degenerations  in 
the  nerves,  roots,  spinal  cord,  and  brain  to  the  ac^tion  of  a  syphilitic 
toxin  which  primarily  affects  the  cell-lKKlies  of  the  fibers  making  up  the 
afferent  tracts. 

Edinger  undert^ikes  to  explain  the  ap])arently  selective  activity  of 
the  toxic  agent  upon  certain  ])hysiologieal  nervous  tracts  and  structures 
by  an  ingenions#hyjK)thesis.  Those  nerve-elements  which  are  the  most 
constantly  employed  are  most  affected.  Thus,  the  sensory  tracts,  esiK*- 
cially  in  the  lower  ])arts  of  the  cord,  the  pupillary  activities,  the  bladder 
function,  and  the  intestinal  field  are  earlv  and  commonlv  affected.  The 
hy|>othesis  conjoins  the  elements  of  (1)  fatigue  locally  precipitating  the 
effects  of  (2)  a  gencTal  toxic  state. 

The  theories  as  to  the  pathogenesis  of  tabes  are  numerous  and 
varied.  Four  ]>rineipal  ones  may  be  mentioned.  First,  the  toxemic 
theory  with  syphilis  as  the  usual  origin  of  the  toxin.  Second,  the 
strimirnlation  tlieorv  of  Obersteiner  and  others  who  find  the  initial  fac- 
tor  in  pial  thickening,  whence  arises  the  j)ostcrior  nnit  and  cord  changes. 
Third,  Marie\<  recent  contention  that  the  changes  start  in  a  lym])hangitis 
of  t\\r.  posterior  eolunins  of  the  cord.  And,  fourth,  the  ^*  Ersatz  "  theory 
of  P](linger  above  indicated.  Orr  and  llowe,^  while  granting  a  heredi- 
tary (»r  luujuired  weakness  of  die  nervous  apparatus,  believe  that  the 
process  is  located  in  the  sensory  neurons  of  the  posterior  cord  tracts 
because  of  the  anatomical  absence  of  the  neurilemma  at  the  point 
where  the  s<'iis()rv  root  libers  enter  the  cord.  Thev  find  this  to  be  the 
initial  point  lor  the  degenerative  process. 

Morbid  Anatomy. — In  this  section  it  is  pnrj)(>sed  to  take  up  the 
niorl)i<l  nnatoniy  of  the  nerv(»us  apparatus  in  tabes  dorsalis.  The  morbid 
anatomy  of  the  trophic  lesions  in  the  bones,  joints,  and  soft  structures 
will  be  (lex-ribed  respectively  with  their  clinical  features.  As  the  disease 
is  esxntinllv  marked  bv  ascendintr  deirenerations,  it  is  well  to  commence 
at  the  periphery. 

1  "Brain/'  Winter,  1904. 
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The  njiitud  nerifK  are  usually  fuiiud  to  pre.seiit  a  degotienitioit  which 

^rcate?t  at  the  periphery  and  most  marked  iu,  if  not  entirely  ciintiiied 

lit,  ihf  sensor)'  fibers  for  the  skin,  muscles,  iind  joints.     The  trophic 

centrrs  for  these  fibei-s  are  in  the  posterior  nwt-ganglion  in  part,  but  it 

i  probable  that  tliere  are  also  supiirtifial   peripheral  trophic  cells 
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for  at  least  s  few  of  them.  The  muaelp  iqnntUf»  whidi  undoubte<lly 
IttTP  a  sensory  function  are  constantly  found  degenerated.  By  some 
writers  these  nerve-changes  are  denominated  a  neuritis,  but  histologically 
Ihe  chants  conform  to  a  Wallerian  degeneration.     The  ufAtiul  tin-ce-rooto 


ne  1«1  -SoMlaa  or  amis  1 


pn-sent  a  marked  difference  between  the  anterior  or  motor  memlters, 
"iiii'h  are  ordinarily  normal,  and  the  posterior  sensory  roots,  which  are 
Usually,  if  not  invariably,  greatly  degenerated.  Only  when  changes 
iuvi'  taken  place  in  the  anterior  coruual  cells  do  we  find  changes  in  the 
inttrior  roots,  and  then  there  is  corresponding  amyotrophy.     This  is 
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usually  a  late  and  sociindary  or  accidental  feature  in  taliefl.    The  poMfrior 

roofjt  and  their  ganglia  show  much  diseaiH.'.  0{>|)€nlieini,  Simnierling, 
Marie,  Olierateiner,  •  Juliush«rgvr  and 
Meyer,  ^  descrilie  changes  in  the  roo(- 
gamjlion  cells,  wliich  are  found  reduced 
in  Mze  and  nunitM?r.  Nuolcer  displace- 
ment and  granular  changet^  were  de- 
niiinstrated  by  Nissl's  method,  accord- 
ing to  the  last-mentioned  authors.  Tlie 
filHTs  within  the  ganglia  were  also 
atrophic.  The  posti'rior  roots  are  prac- 
tically always  degenerated.  The  poste- 
rior root-gangliou  occupies,  therefore,  a 
})romineDt  [x>eitiou  in  the  development  of 
tabetic  lesions,  OS  it  exercises  a  trophic 
(rontrol,  both  <l<>wnward  over  the  soiLsiory 

filers  of  the  nor\'i>s  and  ugiward  over  the  posterior  root-lil>ors  and  their 

«>ntintiiiti<m  withhi  the  p«isterior  tracts  of  the  cord.     Clianges  in  the 

viiseeral  l>nuiches  of  the  ittpnjuitbdic 

nervm  of  a  degenerative  elinraeter 

liave  also  been  njHtrtcd,  and  degcni-r- 

ation  of  the  fine  filM-rs  of  tlie  sym- 

]mtbetic    arising   fn>ni    the   viscera 

and  entering  the  cord  by  the  poste- 
rior   roottt   has   been  demonstrated 

in  a  st-ries  of  cases.' 

To   understand   the  distribution 

of  the  i-nrtl-l'-nioux  it  is  nee<«sary  to 

recall    that  the   [Misterior   root    fur- 

nisln-s   thn*   sets  of   HIkts,  which 

enter  the  [xislerior  horn  by  different 

nuiles  nml  at  diffemit  levels.      The 

fii)ers  of  tlie  firi4  !f''""Pf  almost  as 

sixHi   iis  they  n-aeli  the   cord,  enter 

the  |Misterior  gray  to  the  inner  side 

of  tlie  horn  at  its  i)osterior  tliinl  liy 

a   sli<irt  ninte  tlinuigh  the  tract  of 

Ijissnner.    Those  of  the  nrpoml  tfroii/i 

}«iss  to  the  inner  side  of  the  first  in 

BurdKcli's   eohimn,  and    enter   the 

miihlle   tliird    of  the    honi's    inner 

l>owh>r  at  a  level  eonsidendily  aliovp 

their  (wiint  of  etitrani;e  to  the  cord. 

Some     of    (lieni     reaeh     Clarke's  ku  iss. -sehemiuc  repnwniKKon  or  ihr 

eohunn.      The    H.inl    f/m*;i,  arising      n«V;!'C!3'^™\i;S™l^:7gC'?M."iT'"' 

niaiidy  from  tlie  lower  limlw,  enter 

still  n<".irer  the  median  line  and  [miss  np  nearly  the  entire  length  of  the 
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ODid,  constituting  the  columns  of  Goll,  and  terminate  in  the  bulbar 
giay.  Tlie  tract  of  Lissauer  lying  between  the  head  of  the  posterior 
horn  and  the  periphery  of  the  cord  among  the  entering  ]K)sterior-root 
fibers,  is  niade  up  of  fine  fibers  arising  from  the  |X)sterior  roots  either 
as  collaterals  or  as  direct  continuations  of  the  numerous  finer  fibers  of 
the  root.  These  fibers  of  Lissauer's  tract,  after  ascending  a  short 
distance,  enter  the  gelatinous  substance  of  Rolando,  which  caps  the 
posterior  horn,  and  some  of  them  penetrate  the  posterior  horn  itself. 
This  tract  also  degenerates  in  tal)es. 

Embryologically,  the  posterior  columns  of  the  cord,  including 
Lissauer's  tracts,  are  an  accession  to  the  cord.  They  arise  in  the  lateral 
neural  plaques,  which  are  finally  represented  by  the  posterior-root 
etnglia,  and  enter  the  cord  by  way  of  the  posterior  roots,  pursuing 
their  course  upward  in  the  manner  indicated.  This  part  of  the  cord 
only  reaches  full  development  at  birth.  It  is  to  this  posterior,  exogen- 
ous, independently  develoj)ed  portion  of  the  cord-structure  that  the 
spinal  lesions  of  tabes  are  principally  confined. 

These  vary  at  different  levels  and  at  different  stages  of  the  disease. 
In  long-standing  cases  the  entire  portion  of  the  cord  embraced  l)etvveen 
the  posterior  horns  and  the  commissure  may  be  sclerosed  from  the  filum 
tenninale  to  the  medulla.     In  incipient  cases  the  tracts  of  Lissauer  and 
the  columns  of  Burdach  are  affected  at  the  lowest  level,  the  columns  of 
Goll   above.       Onlinarily,  the   sclerotic   changes    of  tabes   are    most 
marked  in  the  lumbar  cord,  where  they  commonly  begin  ;  in  other  cases 
the  cervical  enlargement  is  most  affected  ;  again,  in  others,  the  intra- 
cranial lesions  of  the  medulla  predominate,  and  when  associated  with 
e<>rtical    changes    we    have    the   ])rogressive    paralysis   of  the    insane. 
Clinical  varieties  correspond  to  these  various  preponderating  locations 
of  the  sclerotic  process,  and  all  intermediate  varieties  and  combinations 
of  lesioiLs  and  clinical  types  are  encountered.     This  sclerotic  change, 
like  that  in  the  nerves,  is  a  pure  Wallerian  degeneration. 

The  lesions  of  the  apinal  gray  in  tabes,  as  far  as  now  describable, 
coa-iist  of  a  dt^neraticm  of  the  fine  nervous  reticulum  al)out  the  cells 
of  Clarke's  column  near  the  inner  border  of  the  neck  of  the  posterior 
horns.  The  change  is  an  early  one  and  most  marke<l  in  the  outer  cells  of 
the  group.  This  reticulum  is  made  up  of  the  terminal  brushes  of  fibers 
from  the  posterior  roots.  Ordinarily,  the  cells  themselves  are  spared, 
but  in  some  cases  they,  too,  show  degenerative  changes,  and  the  (Hreet 
cerfheUar  tracts  and  Gower^s  ascending  anterolaieraf  tracts  are  tlien  also 
sclemtic.  These  two  cord-tracts  find  their  trophic  supply  in  tlie  cells 
of  Clarke's  column ;  hence  their  dcgenenition  when  tliese  cells  are 
affected.  Clarke's  column  begins  in  the  upj)er  lumbar  segnuMits  and 
extends  to  the  seventh  or  eighth  dorsjil,  when  it  becomes  extremely 
attenuated  and  practically  disappears  at  the  sw^ond  dorsjil,  to  again 
appear  above  the  cervical  enlargement  in  tlie  upper  cervical  cord.  The 
k>ion  of  Clarke's  column  is,  therefore,  most  marked  in  the  \o\\k\v 
dorsal  region. 

The  posterior  horn  proper, according  to  Lissauer  and  otliers,  sliows  only 
iasignificant  clmnges  except  in  the  caput  of  Rolando,  where  the  fine  libei-s 
and  radiating  fibers  from  the  jK)sterior  roots  are  customarily  degenerated. 
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Tlio  o<)r<l-losi(Mi;-i  in  tsibcH  are  commonly  symmetricjil,  but  not  infre- 
quently in  early  stupes  one  tside  will  show  more  sclerosis  than  the  other, 
oft(»n  corresponding  to  greater  sym])toms  in  the  limb  or  limbs  of  tliat 
side. 

In  addition,  it  is  to  be  noted  that  there  is  a  clouding  of  the  meninges 
overlying  the  selenitic  tracts  in  the  spinal  cord,  to  which  much  inijwr- 
tan(»e  has  been  given  by  some  who  see  in  it  a  meningifiH  forming  an 
initial  i>athologi(-al  process  in  tabes.  This  and  the  cortl-changi^s  «in  l)e 
frecpiently  recuignized  by  the  eye,  but  in  incipient  cnises  re<M>urse  to  the 
micros(^o|Mj  is  re<juired  to  decipher  the  morbid,  condition.  Tn  Home 
instances  the  meningeal  condition  reaclu^s  one  of  chronic  inflammation, 
whi(rh,  in  turn,  may  C4Uise  a  nuirginal  myelitic  that  may  even  extend  to 
the  pyramidal  tracts. 

Jk?aring  njM)n  the  question  of  meningitis  is  the  fact  that  the  tqnnal 
fluid  during  life  conunonly  ])res(»nts  a  lymphcK'Vtosis,  as  has  been  abun- 
dantly proven  by  Widal,  Sicaixl,  llavaux,  and  Schoenbnin. 

The  rrauial  urnm  are  all  liable  to  deg(»neration,  but  this  tendency  is 
most  markcHl  in  the  optic  and  auditory  nerves,  which  in  effect  an»  cere- 
bral IoIkjs.  Changes  of  a  similar  sort  are  not  nirely  found  in  l)oth 
roots  of  the  trifacial  or  in  the  nuclei  of  the  motor  nerves  of  the  eyeball 
and  of  the  intni-ocular  nnisdes,  in  the  glossoi)haryngeal,  pncumogiistric, 
facial,  and  hypoglossal.  Involvement  of  the  iridociliary  apiMiratus  is, 
l)erhaps,  the  most  eonunon  of  all. 

The  vcrebral  Ichiouh  of  tiibes,  aside  fn)m  those  of  the  cranial-nerve 
nuclei  or  even  embnicing  them,  are  those  of  jxiretic  dementiay  the 
description  of  which  is  (M)ntainc<l  in  the  second  ])art  of  this  l)<K>k. 
With  this  disease  tabes  has  the  most  intimate  relations.  Fournier  has 
gone  to  tlu;  jM)int  of  considering  them  of  i<lenticid  nature  and  only 
varying  in  the  primary  location  of  the  lesions.  The  parasy])liilitic 
theory  of  paretic  dementia  rests  on  exactly  the  same  sort  of  a  founda- 
tion as  does  that  of  tabes  dorsalis.  A  certain  projM)rtion  of  (^sc»s  of 
tabes  develop  |Kindytic  dementia  ;  a  large  number  of  j)aretic  dements 
present  talietic  symptoms  and  tabetic  cord-lesions.  I^)th  diseases 
conunonly  have  identical  bulbar  and  cranial-nerve  symptoms  and 
lesions.  Though  Jendrassik  tends  to  consider  the  cerebnd  lesi(ms  of 
tabes  as  alwavs  initial,  thev  ar<»  nroliablv  concHunitaiit  onlv,  and  due 
to  the  same  spcH'ific  cause.  Their  asscK'iation  in  j)oint  of  time  and 
dev(»lo|)nient  is  o|M'n  to  all  possil)le  modifications  throughout  all  the 
varieties  of  each  ailection.  TJi(»  most  pronounccKl  tyjH»s  of  both  syn- 
dromes arc  pHisented  as  the  sclerotic  process  falls  first  and  most  st*ven»ly, 
respectively,  on  the  caudal  or  cephalic  extremity  of  the  cerebrospinal 
svstem. 

Symptoms. —  From  the  extent  of  the  morbid  anatomical  changes  in 
tabes  it  must  \w  c»vident  that  its  symptomatology  embnices  n(»arly  every 
bodily  orgiui  an<l  f\mction.  The  clinical  fwitures  of  the  disease  «ui  only 
be  fully  pr(»s<»nted  by  taking  tlu^m  up  systcmatic4illy.  Aftcrwanl  an 
attempt  will  be  made  to  gnmj)  them  in  descril)ing  the  comnum  clinical 
varieties  of  the  malady.  As  W(»  procewl,  the  relaticm  of  the  various 
syni])toms  to  the  course  of  the  disease  will  l)e  indicated.  Their  rela- 
tive fre<juency  will  be  shown  in  tabular  form. 
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Motor  Disturbances. — The  motor  disturbances  of  tal)es,  while  not 
the  earliest,  are  among  the  most  important,  and  are  the  ones  which 
Q^lUllly  first  seriously  attract  the  j>atient's  attention.  They  consist  of: 
(1)  ataxia  ;  (2)  involuntary  movements,  and  (3)  paLsiea, 

Tabetics  deprivtHj  of  their  muscular  sense  by  the  jx)sterior  sclerosis 
or  by  the  degeneration  of  the  peripheral  sensory  fibers  in  the  muscles 
and  joints  can  not  determine  the  exact  positions  of  their  limbs  without 
the  aid  of  vision.  This  is,  no  doubt,  increased  to  some  extent  if  attended 
by  cutaneous  dysesthesia,  which  is  frequently  present.  They  tlius  "  lose 
their  legs  in  the  bed ''  in  marked  cas<\s,  and  have  to  verify  the  jx)sition 
of  their  linil>s  with  their  hands  or  eyes.  In  less  pronouncc<l  cases  they 
can  not  with  closed  eyes  duplicate  with  one  limb  the  position  passively 
given  the  other  by  the  examiner,  or  do  so  with  uncertainty.  Another 
manifestiition  of  the  |>erturbation  of  the  muscular  sense  is  an  inability 
to  accnrately  distinguish  the  diiference  in  weiglit  of  similarly  shaped 
objects  held  in  the  liands.  The  normal  individual  can  usually  deter- 
mine a  difference  of  five  per  cent.  This  symptom  can  sometimes  be  shown 
by  having  the  patient  first  write  a  short  sentence  with  oj)en,  and  then 

Tig.  1S4. — Ataxia  of  Uie  upper  extremities  shown  in  the  handwriting.     1,  Written  with  eyes  open; 

2,  with  c1<>shm1  eyes. 

repeat  it  with  closed,  eyes.  The  uncertainty  of  i>osition  and  the  conse- 
qaeat  incoordination  is  then  sometimes  graphic-ally  demonstrated,  while 
grosser  movements  with  the  upjKT  extremities  may  l)e  tolerably  exact. 
Many  patients  fail  to  touch  the  nose  or  ear  or  any  given  point  with  the 
index-finger  when  the  eyes  are  closed. 

Tabetics  commonly  ]>resent  the  sign  of  Romt^erg  early  if  the  lower 
portion  of  the  cord  is  involved.  With  closed  eyes  they  sway  or  may  fall 
heavily  if  the  feet  are  placed  close  together,  and  may  even  be  unable  to 
stand  with  a  broad  base  of  support.  Walking  backward  witii  closed 
eyes  will  almost  invariably  determine  incoordination  in  the  lower  ex- 
tremities if  present  in  the  slightest  degree.  So  will  attemj)ts  to  stand 
on  one  foot.  In  advanced  cases  this  loss  of  muscular  sense  causes  so 
marked  an  ataxia  that  walking  is  impossible,  even  with  the  eyes  oj>en. 

To  this  source  we  must  also  attribute  the  ataxic  gait  that  is  so  cliar- 
acteristic  when  well  developed.  It  by  no  means  appears  clearly  in  all 
cases:,  but  may  usually  be  induced  to  some  degree  by  having  the  j)atient 
walk  with  closed  eyes,  or  may  be  manifest  in  the  difficulty  of  executing 
a  prompt  "about  face,"  in  suddenly  rising  from  a  chair  and  attempting  to 
immediately  walk  forward,  in  descending  a  stair,  in  halting  suddenly 
when  advancing,  and  in  marking  time  after  the  military  fashion.      In 
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crosiiing  one  knoe  over  the  other  tlie  moring  Hmb  in  often  raised  too 
high  and  too  vigorously  dro]ipcd  across  its  fellow.  When  the  gait  is 
plainly  ataxic,  the  patient  riseH  from  the  chair  with  Home  suddenness,  as 
if  lifted  hy  a  spring,  then  balances  a  moment  before  putting  himself  in 
motion.  The  first  stei»  are  usually  taken  briskly  and  the  patient  may 
even  phin^  for\van).  The  legs  are  tlirowii  out  widely.  The  foot  goes 
forward  irregularly  with  some  rigidity,  the  toe  up,  often  departing  later> 
ally  from  the  direct  lint-,  and  is  brought  down  with  a  shock  ujion  the 
heel,  or  flat-ftwtwl.  As  the  Ixxly  is  uilvaneed,  there  is  a  tendency  to 
oven'x  tens  ion  of  the  sup]>orting  knee-joint,  which  often  produces  a 
Iwckwai-d  Ixiwiiig  of  the  limh  and  may  constitute  a  marker!  deformity. 


The  foot  is  usually  mise^l  too  liigh  at  the  end  of  the  step,  but  is  also 
prone  to  cjiteh  upon  any  trifling  ob.-itaeie  as  it  strings  forward.  The 
opposite  foot  is  tiicii  adviiiiced  in  a  similar  irregular  way,  and  the  {Kitient 
almost  invariably  aids  himself  by  oiii-fnlly  watdiing  hi^  tcet  and  by  the 
additional  assislau<'i-  of  one  or  two  eaiics  (Fig.  185).  In  some  cases 
thcrr  is  ('ou.<i(li'r.ible  uniformity  in  the  nuinuer  of  taking  each  step,  but 
as  oflcu  nil  iwi)  piiees  are  exa<;tly  alike,  and  llie  ]utient,  instead  of 
adviuifiug  in  a  str.iiglit  line,  swerves  more  or  less  to  one  and  the  other 
siilr,  iil'U'ii  l>nui])ing  into  neighboring  obji-cts. 

When  lie  sits  down  he  does  so  with  suddenness,  as  if  both  knees 
gave  way  t<K>  sihiu,  as  llicy  often  do.  In  the  .same  way  lie  can  not  grad- 
ually lower  himself  fi-om  the  en^et  |>osition  to  a  s<|uattiiig  attitude,  but 
drops  suddenly  when  the  knees  are  {tartially  beiit.     The  .sudden  giving 
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way  of  a  knee  sometimes  causes  him  to  fall,  and,  as  a  rule,  his  attitude 
and  gait  denote  every  effort  to  trust  these  joints  as  little  as  possible  and 
to  fix  them  bv  overextension. 

When  the  upper  extremities  are  markedly  ataxic,  it  is  shown  in  the 
manner  of  grasping  a  small  article,  toward  which  the  hand  goes  with 
wide-spread  fingers,  and  grabs  down  on  it  as  if  it  might  escape  by  flight 
Finally,  walking  becomes  impossible,  and  the  upper  extremities  may  be- 
come useless  except  for  wide  and  inexact  movements.  Commonly  inco- 
ordination is  most  marked  in  the  lower  extremities,  but  in  the  cervical 
t}*pe  of  tabes  the  condition  may  be  more  pronounced  in  the  arms.  In 
all  these  motor  affections,  however,  muscular  power  is  not  necessarily 
imjwiriHl.  It  is  only  the  muscular  sense  that  fails.  The  ataxia  is 
wnimonly  of  insidious  development,  but  in  some  instances  comes  on 
ahniptly,  usually  as  the  result  of  some  physical  strain  or  exhausting 
<x>n<lition  or  after  a  period  of  disuse  of  the  limbs,  as,  for  instance,  after 
an  illness  or  fracture.  In  cases  where  it  is  slowly  increasing  it  may 
show  sudden  intensification,  some  of  which  may  recwle,  but  rarely  does 
such  sudden  increase  of  ataxia  fully  pass  away. 

Involnntary  movements  in  tabes  dorsalis  are  not  uncommon,  and  prob- 
ably more  frequent  than   reports  indicate,  as  they  are  obscured  by  the 
major  features  due  to  incoordination.     In  the  early  as  in  the  late  stages 
thev  mav  be  observed  in  some  cases,  and  usually  are  uniform  for  the 
given  patient.     They  may  consist  of  a  sudden  involuntarj'  movement  of 
the  thumb  or  a  finger,  or  the  turning  of  the  wrist,  or  the  jerking  of  the 
arm  or  foot.     In  a  case  now  under  observation  the  entire  lower  extrem- 
ity is  frequently  violently  jerked,  mainly  by  the  flexors  of  the  hip,  and 
these  jnovements  may  be  repeated  rapidly,  but  irregularly,  for  several 
minutes,  and  even  for  an  hour  or  two  daily,  irrespective  of  fatigue  or 
position.     Such  jerkings  of  the  legs  are  prone  to  occur  during  sleep. 
In  exceptional  cases  and  in  their  terminal  stages  both  lower  extremities 
may  be  forcibly  drawn  up  to  the  body.     This  occurs  upon  coughing, 
sneezing,  or  sometimes  u|K)n  voluntary  efforts  of  any  sort  or  even  upon 
the  manipulation  of   the  extremities.      The  slighter  movements  have 
been  called  athetoid  by  some,  but  they  present  nothing  in  common  with 
the  true  athetotic,  vermicular  movements  so  common  in  the  cerebral 
palsies  of  children. 

Fraenkel  has  recently  emphasized  the  fact  that  myouVxism  is  easily  pro- 
voked, in  the  muscles  which  show  diminished  reflexes,  by  sharply  })inch- 
ing  them,  or  by  a  smart  light  blow  with  a  ruler,  at  right  angles  to  their 
length. 

Pdlines. — The  paralytic  features  in  tabes  arc  of  two  orders,  and  are  to 
be  clearly  distinguished  from  the  loss  of  coordinate  power  which  consti- 
tutes the  major  motor  difficulty.  (1)  One  is  due  to  the  wasting  of  the 
muscles,  a  result  of  the  involvement  of  the  anterior  horns  of  the  cord, 
usually  appearing  late  in  the  disease;  (2)  the  second  group,  to  which 
attention  is  here  confined,  is  the  result  of  organic  or  vascular  changes 
in  the  cerebrum  or  cord.  They  aj)i)ear  in  al)()ut  one-fifth  of  tlie  cases, 
aod  embrace  hemiplegia,  facial  jxiralysis,  lingual  paresis,  monoplegias, 
laryngeal  palsy,  and  paraplegias,  the  last  being  due  to  focal  disturbance 
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in  the  cord.  In  addition,  paralytic  drooping  of  the  lid  constituting 
ptosis,  one  of  the  early  manifestations  of  tabes,  may  be  mentioned,  but 
will  be  more  fully  described  under  disturbances  of  the  ocular  apparatus. 
The  facial  jrnlsy  also  may  be  neuritic. 

A  peculiarity  of  these  palsies,  as  }K>inted  out  by  Foumier,  who  has 
tabulated  them,  is  tlieir  usual  benign  and  fleeting  character.  They  may 
last  some  days  or  a  few  weeks,  when  they  may  completely  and 
spontaneously  disappear,  but  a  minority  of  the  jxalsies  remain  per- 
manently. Some  of  tht*se  transitory  cases  undoubtedly  are  to  be 
referred  to  hysteria,  which  not  infrequently  is  a  complication  of  tabes. 
The  permanent  cases  are  probably  due  to  vascular  or  inflammatory 
accidents  in  the  brain  or  cord ;  in  other  instances  a  neuritis  may 
determine  a  localized  loss  of  power. 

Sensory  Disturbances. — The  sensory  disturbances  in  locomotor 
ataxia  are  among  the  very  earliest  to  appear,  and  persist  in  some  form 
or  other  throughout  the  course  of  the  disease.  They  are  rarely  the 
same  in  any  two  patients,  and  may  vary  almost  infinitely  in  a  given 
case. 

Subjective  Semory  Dwturhance.s. — ^The  first  group  of  sensory  disturb- 
ances are  those  of  a  subjective  nature,  regarding  which  we  have  to  de- 
pend entirely  upon  the  descri])tions  of  the  patient.  They  may  be  subdi- 
vided into  those  which  are  intermittent  and  those  which  are  permanent. 
First  and  most  important  of  the  intermittent  variety  are  the  so-called 
lightning  pains,  which  are  experienced  in  the  face,  extremities,  or  trunk, 
but  most  commonly  in  the  legs.  They  are  described  in  the  most  vigor- 
ous language  and  the  most  striking  terms  by  these  unfortunate  sufie re rs, 
are  clearly  atrocious  in  character,  ami  are  not  associated  usually  with 
any  evidciKV  of  disturbance  in  the  part  where  they  locate.  Pains  of  a 
similar  character,  but  sonie\yhat  less  in  intensity,  and  transitory  like 
the  lightning  pains,  are  ianciinilliif/y  boring,  hHrniuy,  twisting  souictfions 
of  a  painful  character.  In  each  patient  an  attack  of  such  j)ain  is 
likely  to  he  foHoNyed  l)y  a  similar  attack  in  a  similar  location,  and  these 
attacks  or  crises  occur  in  some  ciises  \yith  a  degree  of*  regularity  eyery 
week,  month,  or  year.  Ordinarily,  they  are  attrilmtcil  lo  rheumatism, 
and  it  is  not  uncommon  for  patients  to  be  treated  for  rlieumatic  disturb- 
ance lor  months  and  cycn  years  before  tlic  tabetic  nature  of  the  painfid 
affection  is  reeomii/ed.  A  careful  examination  in  a  case  marked  by 
rejH'ated  painful  attacks  will  almost  inyarial)ly  determine  other  evi- 
dences of  tabes.  The  diagnosis  should  be  made.  AVhen  commencing 
early  in  the  disease,  the  pains  may  disa|)pear  after  the  ataxia  has 
Ix'come  prominent,  l)Ut  it' they  do  not  appear  in  the  early  stage  they  arc 
not  likely  to  appear  later.  In  some  eases  they  |)ersist  through  the 
entire  duration  of  tlie  disease. 

Another  variety  of  subjeetiye  pains  are  assoeiated  with  the  viscera, 
and  constitute  (tna/,  fisf/cif/ar,  ovurian^  urrthrdl^  rrsicfi/^  gastric,  iari/ngccdy 
and  infrsfittal  crises^  which  will  l)e  taken  up  in  the  consideration  of  the 
visceral  di^turbjinces  of  the  disease. 

Tabetics  also  fnMjnently  complain  of  atta<'ks  of  inusrnlar  crmnp-Sy 
which,  like  the   lightning  ])ains,  haye  a  tendency  to  come  on  in  gusts. 
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umI  frequently  ct)iupel  the  patient  to  take  to  his  bed.  Their  common 
kwation  is  in  the  muscular  masses  of  the  lower  extremities  or  in  the 
small  of  the  back. 

The  second  class  of  pains  is  more  permanent  in  character,  lasting 
weeks,  months,  or  even  years,  perhaps  appearing  and  disappearing  sev- 
eral times  during  the  course  of  the  disease.  One  of  the  most  important 
of  these  is  the  //i/'rf/e  sensation.  The  patient  describes  it  as  the  feeling 
of  a  tight  l>elt,  and  may  frequently  attempt  to  relieve  it  by  loosening 
his  clothing.  It  may  be  situated  in  the  lower  portion  of  the  alxlomen, 
or  at  the  level  of  the  umbilicus,  or  al)out  the  cliest.  It  is  usually  rather 
namAv  in  its  vertical  extent,  but  may  be  of  considerable  width,  giving 
ri:«e  to  sensations  of  an  iron  or  rigid  corset.  An  analogous  sensation  is 
sometimes  felt  in  the  extremities  as  of  a  bracelet,  or  as  if  the  legs  or  arms 
were  wound  with  rope.  Paresthetic  sensations  of  a  more  or  less  j>er- 
si^ent  character  are  described  by  the  j>atient  as  the  creeping  of  ants  or 
insects,  a  feeling  of  fullness  in  certain  jiarLs  of  the  body,  especially  along 
the  ulnar  bortler  of  the  forearm  and  hand,  and  in  the  lower  extremities 
below  the  knees.  In  other  cases  the  sensation  is  that  of  a  cobweb  or 
some  light  fabric  upon  the  skin. 

Sensory  Disturbances  Partially  Objective. — Analgesia  is  one  of 
the  commonest  manifestations  of  tabes,  affecting  not  only  the  cutaneous 
extent,  but  tlie  muscles,  bones,  and  joints.  Even  dislocations  and  frac- 
tures, perforating  ulcers,  and  other  diseases  of  the  deeper  parts,  as  well 
as  of  the  skin,  are  frecpiently  unattended  by  pain.  Ver}'  often  the 
patient  is  unaware  of  the  analgesia  and  is  surprised  to  observe  that  a 
needle  can  be  thrust  deeply  into  the  tissues  witliout  giving  rise  to  any 
discomfort.  This  loss  of  the  sensation  of  .jxiin  is  frecjuently  distributed 
in  plaques  U]x>n  the  tnink  and  extremities  without  reference  to  the  ordi- 
nary manifestations  of  the  disease,  and  does  not  spare  the  surface  of  the 


Fig.  187.— Tabetic  cuirass  of  blunted  tactile  sensation. 

head.  It  has  a  tendency  to  symmetry',  affecting  l)()tl;  upper  extremities, 
Wh  lower  extremities,  or  the  trunk  bilaterally.  On  the  head,  however, 
there  is  a  tendency  to  a  unilateral  distribution  of  tlie  analtresia.  On  the 
tnink  the  most  common  location  for  the  analgesia  is  over  both  ju'ctoral 
i^oas,  about  the  umbilicus,  in  each  inguinal  region,  and  over  the 
sboalders.     Frequently  these  analgesic  plac^ues  are  marked  by  a  hyper- 
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esthetic  border.  On  the  up|)er  extremities  the  analgesia  most  commonly 
affects  the  fingers  or  the  ulnar  border  of  the  forearm.  In  the  lower 
extremities  it  is  the  sole  of  tlie  foot,  the  heel,  and  the  toes ;  on  the 
thighs  tlie  inner  surface,  corresjx>nding  to  the  adductors.  The  nerve- 
trunks,  as  the  ulnar  at  the  elbow  and  the  external  popliteal  at  the  head 
of  the  fibula,  are  frequently  found  insensitive  in  very  early  stages  of 
the  disease.  The  testicle  may  also  lose  its  normal  sensitiveness  to 
pressure. 

On  the  trunk  is  frequently  found  what  may  be  denominatt*d  the 
Uihetic  cuirciAs.  In  about  four-fifths  of  the  jxitients,  even  at  an  early 
stage,  there  appears  a  band  about  the  chest,  which  may  be  most  marked 
on  the  anterior  or  more  commonly  the  j)osterior  surface,  or  rarely  con- 
fined to  the  pectoral  regions.  This  area  presents  a  diminished  sensation 
to  toHvli  (Ijaehr,  Patrick,  Bonar).  Its  outline  al>ove  and  below  is  some- 
times hyj)eresthetic.  It  varies  in  vertical  width  from  three  or  four 
inch(\s  to  an  area  which  would  1k»  covered  !)y  a  corset,  and  is  sometimes 
ass(K»iat(Hl  with  a  girdling  sensiition.  This  cuirass  distribution  is  not 
ordinarily  one  of  analgesia,  but  of  tactile  loss,  though  it  may  be  both. 
Its  limits  arc  those  of  the  cutaneous  extent  of  the  s])inal  segments,  and 
do  not  conform  to  the  course  of  the  intercostal  nerves.  These  areas  of 
tactile  anesthesia  have  four  j)rincipal  localizations:  (1)  In  horizontal 
patches  or  girdles  on  the  trunk  ;  (2)  the  internal  surface  of  arms  aiul 
forearms  and  ulnar  l)orders  of  hands ;  iJV)  the  jK'rineal  and  genital 
regions ;  (4)  the  outer  margins  of  the  feet,  outer  sides  of  legs,  and  the 
anterointernal  surfaces  of  the  thighs.  They  are  often  related  ^  to  the 
painful  disturbances  of  neighboring  viscera. 

lljiperaUfemi  is  a  common  condition  in  tabes.  It  may  appear  in 
pla(iu(\s  similar  to  those  of  analgesia,  but  has  less  tendency  to  symmetry 
of  distribution  and  is  less  jK»rsistent.  Tliese  hyperalgesic  plaques  fre- 
(juently  are  the  foci  of  lightning  pains  and  often  appear  during  the 
painfull  cris(»s.  IIypcralg(»sia  may  be  found  not  alone  for  the  painful 
stiimilus  of  the  needle,  but  for  cold  and  other  sources  of  pain.  Many 
i)aticnts  in  th(»  earlv  v<'ars  of  the  disease  find  hot  water  intolerable  in 
the  bath  an<l  frictions  by  hand  or  towel  almost  unlxjarable. 

In  some  instances  the  ^//Tro/7«f>K^/c  hvuhc  is  materially  impaired  and  in 
a  ratio  dispro])ortionate  to  other  sensory  nnwlifications.^  Tims,  in  the 
hands,  which  may  Ix^  the  scat  of  only  slight  paresthesia,  a  match-l)ox 
may  not  be  told  from  a  coin  and  other  familiar  objwts  similarly  mis- 
taken or  uin'ccognized. 

M<Mlilications  of  the  cutaneous  s(»nsati<ms  aix»  (luite  frequent,  Omi- 
luonlv  the  trautniuHHlon  of  Hnmathm  from  the  extremities  is  rdanhd  so 
that  the  patient,  \\\\v\\  instru(*t(Hl  to  do  so,  does  not  indicjite  the  j>erce|>- 
tion  of  the  pin-prick  upon  his  shin  or  foot  within  a  pericxl  of  three, 
iivc,  or  even  ten  seconds,  or  more.  In  a  general  way  the  retardati<m 
of  the  tnmsniission  of  sensation  int^ivases  with  the  distance  of  the  part 
from  tlie  head,  not  only  because  of  the  distance,  but  fnmi  the  fact  that  the 
extremities  usually  present  tin*  greater  disturbance*  of  sensaticm,  probably 

'  Marinosoo.  "Stin.  Mr.l.."  Oct.  13,  1R97. 
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owiiig  to  the  changes  in  the  distal  ramifications  of  the  sensory  nerves. 
A  peculiarity  is  that  the  retardation  of  sensation  may  be  dissociated. 
Painful  sensation  may  be  retarded,  while  that  for  touch  is  not,  so  that 
the  patient  feels  the  prick  of  a  pin  immediately  as  a  touch  and  subse- 
qnently  as  a  pain.  Frequently  patients  are  unable  to  distinguisn  the 
diaracter  of  the  stimulating  impression,  recognizing  a  prick  as  a  pinch. 
This,  in  other  words,  is  an  expression  of  the  diminution  of  their  sensi- 
tiveness. Tabetics  may  fail  to  proj)erly  locate  the  stimulus, — ^a  pinch 
on  the  foot  may  be  referred  to  the  knee  or  to  the  opiK>site  f<x)t.  In 
general,  the  tactile  sensations  are  abolished  later  and  to  a  less  degree 
than  sensations  of  pain,  but  they  are  also  frequently  modifiwl,  and  this 
gives  rise  to  additional  difficulty  in  locomotion.  The  patients  express 
themselves  as  having  a  feeling  of  walking  u]K)n  a  thick  caqiet,  upon 
cushions,  uix>n  rubber,  or  other  yielding  substances. 

It  may  be  found  that  a  stimulus  not  at  first  recognized  is  appre- 
benchnl  ufton  being  repeated  a  few  tiipes  with  some  rapidity,  the  fmrrnna- 
Hon  of  eifects  being  competent  to  reach  a  sensorium  cut  off  from  a 
single  impulse.  Again,  a  stimulus  at  first  competent  may,  upon  repe- 
tition, fail  to  rouse  the  sensorium  by  exhaiuitton  apparently  of  the 
conduction  api)aratus  which,  after  a  short  interval  of  re^st,  again  responds 
to  tlie  original  excitation.  Even  the  syringomyelic  dis^sociation  of 
cwtaneouA  sensibilitv  has  Ix^en  encounterwl  in  tabes,  but  conmionlv  it  is 
devoid  of  those  exact  and  equal  boundaries  for  all  forms  of  sense 
anomalies  which  are  found  in  the  true  syringomyelic  syndrome.^ 

In  all  cases  it  is  necessar}^  to  use  the  utmost  caution  in  making  tests 
of  siensation,  as  alreadv  indicated  in  Part  I.  Some  allowance  also  must 
be  made  for  the  intelligence  and  temperament  of  the  given  jxitient. 

Disturbance  of  the  Reflexes.^ — The  knee-jerk^  are  lessened,  un- 
equal, or  more  frecjuently  abolished,  and  that  at  an  early  stage  of  tabes, 
in  at  least  nineteen  out  of  twenty  cases.     The  lost  knee-reflex,  often 
called    WeMphaPs   sigriy    must   be  sought  with  great  care,  but   in  no 
iD^tance  shoidd  the  patellar  reflex  be  considered  extinct  unless  the  plan 
of  reinforcement  and  all  precautions  are  taken  to  elieit  it.     It  may  also 
be  well  to  recall  that  it  is  diminishwl  in  advaneed  age,  in  sleep,  by 
fatigue,  in  exhausting  illness,  and  by  any  condition,  such  as  a  peri])heral 
neuritis,  that  destroys  the  afferent   and   efferent  paths  or  the    spinal 
center.     It   is  also  possible  that  ver>'  rarelv  a  health v  adult  may  be 
found  without  a  knee-jerk.     The  AchUhn  reflex  ordinarily  fails  with  the 
knee-jerk.      In  fact,  it  may  disapjiear  before  the  knee-jerk  is  lost  and 
constitutes  a  valuable  early  test.     The  reflexes  in  the  u])|Kn*  extremity 
fail  when  the  cervical  conl  is  involved,  and  Frarnkel  claims  that  the 
triceps  reaction   is  lost  as  commonly  and  as  early  as   the  knre-jcrk.'^ 
The  mperfinal  reflexen,   such   as   the  plantar,   alxloniinal,    (l()i>Jiil,    and 
scapular,  arc  variable.     The  iris  reflex  to  U(jht  is  usually  abolished  early, 
but  will   l)e   considered   later   with    the   disturbances   of  certain  otiier 
organic  reflexes,  including  those  of  the  ereniastei's. 

All  muscles  in  the  involved  areas  j^resent  a  ]>eenliar  lack  of  toniciii/y 
of  which  the  reduced  or  lost  tendon  reflexes  are  a  manifestation.     This 
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Disturbance  of  the  Visual  Apparatus. — liutli  llio  external  and 
intenial  jMrtiuns  of  the  ociilur  mechanii'ni  arc  freqiieiitlv  iiii)»iire(l  in 
ttUs. 

It'j*u  and  sqithitit,  usually  uiiilatenil,  sunietitiies  hiktcrnl,  are  of  com- 
mon oocurrt-nce  in  tlie  preutaxic  us  well  us  in  tlie  later  i^tages  of  loco- 
m»(i>r  ataxia.  They  inuy  be  and  otU>n  are  teinjturjry  and  lliH'tiug,  utmost 
otomontar}',  but  sliow  a  market!  tendency  to  rwiir  and  o<-aisionalIy  are 
])ennaiient.  Careful  questioning  will  coiiirunnly  n-call  to  a  tabetic's 
mind  sonie  such  oouhar  experience.  Its  tem{H)raiy  chiinu-ter  is  the  ixst 
mklence  of  its  tabetic,  we  may  even  say  of  its  syphilitic,  nature.  Any 
of  liie  extrinsic  muscles  of  tlic  eye  may  l>e  i^electcd  by  the  disease,  but 
thusc  under  the  control  of  the  third  cranial  iicrvtr  rIiow  more  than  their 
due  proportion  of  ])aralytic  disturbances.  They  may  be  f|rra(hiully  iii- 
\'aded,  and  a  prugretssivc  external  ophthalmoplegia  results  with  {>ennn- 
neut  disability.  Lacrintaiion,  exophthnhnon,  eniijtliHnilmim,  tijiKfaf/muii, 
and  reduced  ocular  tt^gion  on  oue  or  both  sides  lias  be(?n  noticed  in  mrt- 


The  ptipilB  are  affected  in  the  great  majority  of  tal^etic  cases,  and 
fiiniish  some  of  the  earliest  and  most  im|M)rtunt  diagnostic  symjitoms. 
Every  possible  pupillarj-  modification  may  bo  i'nci>untered  in  talK>s, — 
iitfipuititj/,  irrfgtUaniy,  miosia,  mydt'ia»U,  ^ugt/imhHexn,  Iokh  nf  tU/ht  rejicx, 
bm  of  accommodaiton  ivflex,  loiut  of  reflex  to  jmht,  and  a/uiofiife  irkUipb-gin. 
Ibere  is  only  one  other  disease  that  has  a  jKindlel  in  tiiis  matter  of 


popillan-  disturbance,  and  that  is  jan'ttc  dementia.  The  analr^',  if 
WK  identity,  of  these  di,«cases  lias  Ih^ii  snfficirnlly  indicatLKl.  These 
variiHis  pupillary  disorders  may  be  eoml»iiicl  in  any  and  <'very  way. 
Slii^^iiihnes!)  of  the  jKipils  to  light  and  !<!ight  inequalities  and  irrcgnlar- 
itimuf  iMitline  are  usually  encountcreil  veiy  ciirly  in  the  disciist'.  I^aler, 
nxitracted  pupils  still  responding  to  accommodative  <'ifDrts  lint  tint  lo 
liplit,  constituting  the  Roberla(m  imi»Uhry  eiyii,  aif  noted,  and  still  later 
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loss  of  reflex  to  pain,  and  eventually  complete  iridoplegia,  with  or  with- 
out paralysis  of  accommodation,  is  often  found.  Dilated  pupils  may  be 
subsequently  contracted,  but  pupils  once  contracted  to  an  extreme  degree 
very  rarely  again  dilate  widely.  The  fixed  pupils  of  tabes  resist  agents 
that  ordinarily  control  the  pupillary  muscles,  and  if  forced  from  their 
abnormal  proportions,  Jis  by  belladonna,  return  to  them  only  after  sev- 
eral w(H?ks.  The  dissociation  of  the  light  and  accommodative  reflex  ifl, 
])orhaps,  the  most  important  of  all  ocular  symptoms,  and  appears  early 
in  over  on<»-half  of  all  cases.  Over  seventy  per  cent,  of  tabetics  sliow 
some  j)upillary  disturbance. 

The  optic  nei*ve  degen(»rates  in  alK)ut  ten  per  cent,  of  tabetics,  and 
this  occurs  in  those  patients  who  have  shown  ocular  palsies  more  fre- 
(juently  than  in  others.  The  optic  atrophy  is  usually  bilateral,  but  has 
a  tendency  to  attack  the  lc»ft  eye  first.  Its  natural  termination  is  in 
blindness.  In  nire  instancx^s  it  conies  to  a  standstill,  or  even  ri^cedes  a 
trifle.  It  may  cause  blindness  in  a  few  months,  or  many  years  may  l)e 
HMiuired  for  the  extinction  of  sight.  As  a  matter  of  fact,  the  optic 
atrophy  may  have  advancunl  to  a  considerable  development  before  the 
patient  notic^es  any  visual  imjiairment.  The  order  of  symptoms  is  usu- 
ally :  ( 1 )  A  contraction  of  the  color-fields,  green,  red,  and  blue  fading 
in  the  onler  nanunl ;  (2)  the  form-field  shrinks,  and  (3)  vision  l>egins  to 
diminish.  The  retraction  of  the  field  is  usually  most  pronounce<l  on  the 
temporal  side,  but  may  be  irregularly  concentric.  In  occasional  instances 
hemianopsia  or  quadrant  defects  have  been  observed,  and  even  central 
scotomata.  These  partial  fields  are,  jwrhaps,  properly  attributed  to  a 
retrobulbar  neuritis.  The  characteristic  ophthalmoscopic  picture  from 
the  first  shows  a  blanching  of  the  jMipilla,  which  becomes  grayish  or 
bluish-white  and  j)early.  Its  border  is  sliarply  defined,  and  sometimes 
it  is  stippUnl  by  the  cribriform  markings.  Eventually  the  vessels  diminish 
in  size,  first  the  arteries,  then  the  veins. 

Optic  atrophy  may  be  a  very  early  tabetic  feature,  and  usually  ap- 
|)ears  either  before  or  during  the  early  jwrtion  of  the  ataxic  stage,  while 
the  [Kitient  is  still  walking  fairly  well.  It  is  a  clinical  fact  of  much  value 
that,  as  a  rule,  the  cases  developing  optic  atrophy  early  do  not  show 
much  ataxia,  and  the  locomotor  difficulties  are  (mly  those  of  blindness. 
When  appearing  in  the  ataxic  stagt*  there  is  little  or  no  further  increase 
of  inccMmlination,  and  in  e(»rtaiii  cases  the  ataxia  almost  or  quite  disap- 
|K»ars.     Benwlikt  says  it  invariably  subsides. 

Auditory  S3nnptoins. — Moqnirgo  ^  has  shown  that  eighty  per  cent, 
of  talM»ties  pn^sent  auditory  defects  which  may  appear  early  or  late  in 
the  disease. 

The  au<litory  nerve  is  subject  to  a  degeneration  similar  to  that  noted 
in  the  optic  and  about  as  frequently.  In  other  instances  the  distnrt»nce 
is  in  the  middle  or  external  ear.  The  impairment  of  h4'aring  is  frequently 
insidious  and  extremely  slow  in  reaching  a  complete  degree,  but  in  some 
caises  comes  on  with  rapidity  or  even  abniptly.  It  is  usually  bilateral 
but  commonly  more  marked  cm  one  side  than  upon  the  other.  The  dis- 
tinction In'tween  <lisease  of  tlie  nerve  and  dis(»ase  of  the  conduction  appa- 
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ittiis  is  determined  by  Rinne's  test  (see  page  64).  Weber's  test,  which 
consists  of  placing  the  handle  of  a  vibrating  tuning-fork  on  the  vertex, 
enables  the  |)atient  to  thus  hear  the  note  better  in  cases  of  middle  or 
external  ear  disease  than  when  the  ner\'e  is  afti»cted.  The  disease  of 
the  middle  ear  is,  |>erhaps,  sometimes  of  a  dystmphic  sort. 

Many  tabetics  are  troubled  with  tinnitus  and  vague  subjective  audi- 
toiy  sounds.  Odiers  have  constant  or  paroxysmal  attacks  of  aural 
ftrii^  tliat  may  be  sufficiently  severe  to  provoke  vomiting  and  great 
prostration.  Auditory  hyperexcitability  to  electric  currents  was  found  by 
Marina  *  in  eight  out  of  eleven  cases  of  tabes,  which  also  indicates  the 
frequency  of  disturbance  of  the  auditory  apparatus  in  locomotor  ataxia. 
Buunnier  *  attributes  to  labyrinthine  disturbance  many  of  the  common 
signs  and  symptoms  of  the  disease.  He  enumerates  deafness,  vertigo, 
ataxia,  nystagmus,  diverse  disturbances  of  oculomotricity,  pupillary 
changes,  and  a  large  number  of  others,  and  found  labyrinthine  irregu- 
larity in  80  per  cent,  of  cases  examined. 

The  senses  of  smell  and  of  tasle  have  also  been  found  ini]>aired  in  rare 
cases,  even  to  the  point  of  complete  loss.  A  careful  examination  for 
similar  defects  in  all  cases  would  probably  show  them  to  be  somewhat 
common.  Klippel  and  Julian  ^  have  reported  nasal  crises  marked  by 
curious  sensations  in  the  nose  and  nasopharynx  and  violent  bouts  of 
sneezing. 

Visceral  Disorders. — ^The  visceral  features  of  tabes  are  among  the 
most  interesting  and  constant  manifestations  of  the  disease,  and  among 
those  most  frequently  overlooked  and  misinterpreted  by  the  physician. 
They  consist,  for  the  most  part,  of  paroxysmal  attacks  attended  by  j>ain 
and  disturbed  function  of  some  viscus,  as  the  stomach,  intestine,  or 
bladder,  and  are  called  tabetic  crises.  Other  visceral  disorders  are  of  a 
continuous  character,  and  are  attributable  to  impairment  of  the  nervous 
and  vasomotor  control  of  the  parts.  Though  any  viscus  may  be  affected 
in  tabes,  the  crisis  features  for  the  given  patient  are  usually  limited  and 
uniform  in  their  manifestations. 

The  Stomach. — Gastric  crises  in  tabes  are  very  common.     They 
are  characterized  essentially  by  pains  and  vomiting.      The  pains  are 
located  in  the  pit  of  the  stomach  and  often  radiate  in  various  directions. 
They  are  occasionally  referred  to  the  heart;  indeed,  angina  pectoris 
may  appear  with  them.     They  are  intense,  and  sometimes  so  severe  as 
to  seem  unbearable,  and  may  actually  cause  insensibility.     Sometimes 
they  strike  through  to  the  back  or  flash  into  the  flanks  and  through  the 
abdomen.     The  vomiting  is  repeated  and  intractable.     Sometimes  it  is 
attended  with  excessive  straining,  and  again  the  gjistric  contents  are 
ejected  with  very  slight  eructative  efforts.     The  voinitns  at  first  consists 
of  undigested  food  and  then  of  gastric  mucus  in   large  amounts,  and 
finally  of  bilious  mucus  in  the  protracted  attacks.     The  vomiting  is  fre- 
quently repeated,  only  a  small  amount  being  ejected  at  a  time  after  the 
first  efforts.      The    slightest   ingestion  of   fbo<l  or  liquid   of  any  sort 
promptly  provokes  a  repetition  of  the  eniesis.     Sahli,  Hoffinann,  and 

1  "Arohiv.  f.  Psych.,"  t.  xxi,  p.  156,         *  "  Nouv.  Icon,  de  la  SalpC-t.,"  1^1)9. 

»  "Rev.  de  Med.,"  Jul.  10,  1900. 
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Others  liave  shown  that  there  is  hypenieidity  due  to  an  inert*ase  of 
hydrochloric  and  lactic  acids,  most  marked  at  the  beginning  of  the 
attack  and  gradually  diminishing  as  it  procetKls. 

The  gastric  crisis  is  usually  attendcnJ  by  a  state  of  marked  prodra^ 
tioti  that  may  even  recall  the  collapse  of  the  algid  stage  of  cholera  and 
is  usually  e(iual  to  tliat  of  severe  seasickness.  The  patient,  cold, 
blanched,  and  covered  with  profuse  perspiration,  present8  the  appear- 
ance of  severe  shock. 

Gastric  crises,  like  all  the  critical  manifestations  of  tabes,  are  of 
sudden  oiuai  and  abrupt  tenaination.  They  may  last  an  hour  or  two,  or 
several  days  or  weeks  without  intermission.  In  spite  of  the  great 
thirst  that  attends  pnjlonged  attacks,  the  smallest  amount  of  liquid  is 
not  tolerated  by  the  stomach,  and  alimentation  per  oh  is  out  of  the 
question.  Suddenly  the  patient  may  feel  hungry,  the  pains  may 
abruptly  cease,  and  both  food  and  drink  may  be  taken  freely  witliout 
further  disturbance. 

Gastric  attacks  often  occur  in  the  preataxic  stage  of  posterior 
sclerosis  and  are  attributed  to  all  sorts  of  indigestion,  but  it  is  difficult 
to  identify  any  actually  determining  cause.  They  sometimes  <x;cur  but 
once  in  a  given  case.  Ordinarily,  they  are  repeated,  and  sometimes  with 
regularity,  every  few  weeks  or  months,  or  even  daily.  After  several 
years  they  may  diminish  in  frequency  and  definitely  cease,  or  they 
may  j)ersist  throughout  the  entire  course  of  tlie  disease.  They  may 
even  cause  a  fatal  tornii nation. 

VariatioriJt  are  not  uncommonly  encountered  in  which  the  gastric 
crisis  may  be  unattended  by  nmch  pain  or  the  pain  may  be  excessive, 
and  vomiting  slight  or  absent.  They  may  closely  simulate  hefiatic  or 
nephritic  colic,  or  be  marked  most  by  the  generation  of  an  extreme 
flatulency.  Occasionally  there  is  considerable  blood  in  the  vomitus, 
giving  rise  to  the  suspicion  of  gastric  ulcer. 

The  intestine  is  often  disturbed  in  tabes.  In  some  cases  there  is 
persistent  causeless  diarrhea^  marked  by  frtHjuent  slight  liquid  stools,  not 
attended  by  colics  or  ])ain.  In  other  instances  comdqHition  is  beyond 
control  and  fecal  accunmlations,  api)arently  even  above  the  colon,  cause 
distressing  and  j)ersistent  (M)m plaint.  Intestinal  or  recUd  tenesmus  occa- 
sionally drives  tlu*  j)atient  almost  distracted.  There  is  a  constant  desire 
to  (lefcc^ite,  but  efforts  are  abortive,  or  only  result  in  a  small  passage. 
The  rejH*ated  imperative  character  of  these  attacks,  with  their  ap|>arent 
causelessness,  should  serve  to  distinguish  them.  A  rectal  examination 
is  usually  negative.  Kectal  crises  may  simulate  dysentery,  particularly 
as  considembh^  blocnl  may  api)ear  in  the  stools.  In  many  late  cases  the 
(liud  splunchr  is  incompetent  to  retain  fluid  Ik>w  el-contents  or  injections. 

The  urinary  apparatus  presents  some  of  the  earliest  indications 
of  tabes.  Among  the  first  symptoms  is  a  difficulty  in  starting  the  urinary 
discharge  and  in  completely  evacuaiimj  the  bladder.  This  condition 
must  be  intelligently  investigated,  as  it  may  escape  the  patient's  atten- 
tion or  b(»  deemtHl  of  no  significance.  As  a  rule,  tabetics  have  to  make 
forceful  alxlominal  expulsive  effbrts  to  complete  micturition,  and  in  some 
cases  this  is  aided  by  pressing  the  hands  deeply  into  the  lower  belly- 
wall.      Not  infre(iuently  aft^r  protracted  waiting,  the  feeble  stream  sud- 
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denly  ceases  to  floW|  or  after  the  act  is  thought  to  be  completed  a  small 
imoont  of  urine  wets  the  clothing.  Complete  retention  is  rarely 
encountered^  but  daily  catheterization  may  be  required  in  some  cases. 
Similarly  partial  or  complete  incontinence  is  met,  with,  but  what  is  more 
common  is  an  inability  to  control  the  flow  of  a  few  drops  or  more  of  urine 
if  the  slightest  desire  to  urinate  arises,  or  even  the  thought  of  it  occur. 
Very  frequent  urination  may  be  due  to  a  weak  sphincter  or  to  cystitis^ 
which  often  arises  from  retention. 

The  charcuster  of  the  urine  in  tabes  is  frequently  altered.  Glycosuria 
is  somewhat  common  among  tabetics.  The  hereditary  relation  of  tabes 
and  diabetes  has  been  already  suggested.  The  medullary  lesions  of 
tabes  may  stand^  for  something  in  this  relation.  In  some  cases  there  is 
a  quantitative  diminvtion  of  the  urea,  or  phosphates,  or  chlorids.  Some- 
times the  quantity  of  urine  is  notably  lessened,  sometimes  greatly  in- 
creased in  a  paroxysmal  manner. 

The  mucous  lining  of  the  urethra  and  the  bladder  may  be  insensitive, 
but  that  does  not  prevent  their  being  tlie  seat  of  atrocious  painful 
attacks  that  constitute  vesical  crises,  or,  extending  to  the  lumbar  regions, 
suggest  the  term  nephritic  crises.  During  such  attacks  the  patient  is 
constantly  tormented  with  the  desire  to  urinate,  but  fails  to  express 
more  than  a  drop  or  two  at  a  time.  Meantime  the  colicky,  darting, 
intense  pains  about  the  neck  of  the  bladder  and  down  the  urethra  or 
thighs  may  give  rise  to  intense  suffering.  Lightning  pains  in  this  region 
not  infrequent  and  vesical  and  rectal  crises  are  often  associated. 
The  grenerative  Unctions  frequently  undergo  nuKlifications  in 
In  over  one-half  the  cases  there  is  a  loss  of  sexual  appetite  and 
more  or  less  impotence.  Erections  either  completely  default  or  are  par- 
tial, and  ejaculation  does  not  take  place.  Impotence  may  develop  very 
early,  and  sometimes  is  the  first  symptom  to  attract  the  jwitient's  notice. 
In  a  majority  of  these  cases  there  is  an  early  genital  excitement  that  has 
sometimes  led  to  sexual  excesses  and  has  perhaps  contributed  to  the 
idea  of  the  causal  r6le  of  such  practices.  The  same  thing  is  seen  in 
general  paresis.  Other  reflexes  than  the  genital  may  be  exaggerated  in 
the  initial  period  of  tabes,  as  witness  the  increased  knee-jerk  that 
appears  in  very  exceptional  instances,  and  the  spasmodic  action  of  the 
bowels,  rectum,  and  bladder. 

With  tlie  loss  of  generative  aptitudes  in  tabes  we  usually  find  a 
diminution  or  complete  extinction  of  the  cremasteric  reflex.     As  there 
is  a  loss  of  appetite  these    patients  make  no  complaints,  contrasting 
sharply  with  the  sexual  neurasthenic,  whose  cremaster  also  is  likely 
to  be  extremely  active.    In  the  same  tabetic  condition  the  bulbocavernous 
Tffiex  of  Onanoff,  or  the  virile  rejlex,  as  it   is  called    by  Hughes,  is 
i^oally,  if  not  always,  absent.     To  secure  this  reflex  the  index-finger 
of  the  examiner  is  firmly  placed  over  the  bulbar  portion  of  the  urethra 
at  the  angle  of  the  scrotum  and  perineum,  and  the  mu(H)us  meinhrane  of 
the  corona  glandis  lightly  pinched.     The  palpating  finger  will  distin- 
guish the  contractions  of  the  bulbocavernous  and  ischiocavernous  mus- 
cles.    This  reflex  is  said  to  be  invariably  present  in  healtliy  males,  and 
e\en  in  other  nervous  diseases,  whenever  complete  erection  is  possible. 
28 
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Testicular  arudge»in  has  been  already  mentioned.  It  is  present  in 
about  four-fifths  of  all  tabetics,  and  is  not  infrequently  attended  by 
aJtrophy  of  the  testicle. 

In  female  tabetics  there  are  analogous  changes  in  the  sexual  sphere. 
In  both  sexes  the  genital  organs  are  occasionally  the  site  of  painful 
crises  that  are  commonly  misunderstood,  especially  as  they  are  prone  to 
occur  in  the  preataxic  stage  of  the  disease. 

The  Respiratory  Apparatus. — Hyperedtietna  and  anesthesia  of  the 
soft  palate  and  diminutiim  or  increase  of  pharyngeal  and  larv'ngeal  sen- 
sibility may  be  found  separately  or  variously  combined  in  cases  of  loco- 
motor ataxia.  Oppenheim  has  described  pharyngeal  crises,  consisting 
of  rapidly  repeated,  noisy,  and  very  painful  swallowing  efforts  that  are 
involuntary.  They  last  from  a  few  minutes  to  a  half-hour  and  are  at- 
tended by  8ome  facial  cyanosis  and  abundant  perspiration.  The  writer 
has  observed  them  in  a  case  with  progressive  involvement  of  the  cranial 
nuclei. 

Ijaryngeal  crises  are  tolerably  common  in  tabes  and  vary  greatly  in 
degree  and  intensity  in  different  cases.  Sometimes  there  is  a  noisy, 
croupy  inspiration,  to  which  a  cough  may  be  added  that  strongly  sug- 
gests whooping-cough.  There  is  more  or  less  dyspnea,  pain,  anxiety, 
and  depression.  In  some  instances  the  dyspnea  seems  to  be  absolute 
and  the  patient  falls  suddenly,  cyjuiotie,  unconscious,  and  convulsed. 
After  a  few  moments  the  laryngeal  spasm  yields  and  full  consciousness 
immediately  returns.  This  form  of  laryngt»al  crisis  has  been  called  the 
laryngeal  stroke  by  Charcot 

In  patients  subject  to  these  crises  they  may  be  provoked  by  slight 
irritation  of  the  laryngeal  mucous  membrane  by  mechanical  or  other 
means,  and  in  some  instances  by  pressure  of  a  sensitive  |K)int  on  the 
side  of  the  nock  botwcHMi  the  lower  bonier  of  the  larynx  and  the  sterno- 
mastoid.  Like  other  tabetic  crises,  thev  mav  increase  in  severity  and 
frociucncy  or  grow  less  intense  as  time  passes,  and  they  have  the  same 
tendency  to  recur.  Though  giving  rise  to  alarming  symptoms,  they  are, 
ordinarily,  without  dang(»r  in  themselves.  They  apjx^ar  to  be  due  to 
unusual  sensitiveness  of  the  laiyngeal  surfaces. 

Ijonftigeal  palsies  are  encountercKl  in  tabes  and  may  or  may  not  be 
attendeil  i)y  lar}^ngeal  crises.  The  pjilsy  may  affect  any  of  the  larj'n- 
geal  gnmps  of  musc^les  on  one  or  both  sides,  but  seems  to  exercise  a 
pr(*fer(»nce  for  the  dilators.  C^)rres]>onding  respiratory  and  vocal  symp- 
toms follow.  The  nerves,  roots,  and  bullmr  centers  have  been  found 
variously  degenenited,  and  the  nuiscles  tliems(»lves  secondarily  atrophied. 
Bronchial  attacks,  marked  by  si)asmo<lic  cough  and  respirator}'  difficulty, 
are  rarely  encountereil. 

The  Vascular  Apparatus. — ^Taking  into  view  the  fact  that  syph- 
ilis is  one  of  the  commonest  causes  of  vascular  deformities  and  disease, 
tli(?  fnujuency  of  art<'rial  sclerosis  and  cardiac  abnormalities  in  loco- 
motor atjixia  is  not  surprising.  Aside  from  the  cerebral  vascular  acci- 
d(*nts  arising  from  this  source,  angina  |K»etoris,  associated  sometimes  with 
gastric  crises,  is  encountered.  Valtmlar  disease,  affecting  both  the  mitral 
apparatus,  usually  in  the  form  of  insufficiency,  and  tiie  aortic  valve, 
mainly  by  stenosis,  is  found  with  considerable  frequency.     In  300  cases 
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Liiubach  ^  found  mitral  insufficiencv  alone  in  2  cases ;  with  aortic 
i^t'nosis  once  ;  2  eases  of  aortic  insufficiency  were  notetl,  1  of  aortic 
in^iifficieiic}'  an<l  stenosis,  and  1  aneurysm  of  the  aorta, — 7  in  all,  and 
all  syphilitic.  Lesser-  found  aneurj'sm  in  10  out  of  96  casc»s,  20  per 
wnt.  A  rapid  pulse,  from  100  to  120,  is  not  imcommon.  The  blood 
may  be  normal  or  innx)verished  and  frequently  contains  cholin. 

The  temperature  in  tabes  is  normal  or  only  shows  variations  de- 
pendent upon  intercurrent  associated  or  secondary* disorders.  PeP  has 
rppi>rtecl  a  c»ase  with  crises  of  high  tem|x»rature  and  rapid  pulse*  lasting 
ilmut  twenty-four  hours.  There  wen*  also  corvza,  lacr}'mation,  photo- 
piMtl)iay  and  lancinating  [lains  in  the  face  and  eyes.  Oppler*  re|)orts  a 
feinu'lar  c;ise. 

Trophic  Disorders. — The  disturbance  of  nutrition  in  tabes  finds 
some  manifestiition  in  nejirly  every  case,  tuid  then*  is  no  tissue  or  struc- 
ture that  may  not  be  affected.  The  great  majority  of  tabc^tics,  and 
periiaps  all  in  the  later  stages,  show  a  depravity  of  the  general  nutrition 
that  can  not  be  explained  by  their  physical  inactivity,  by  pains,  or  by  a 
syphilitic  cachexia.  In  the  preataxic  and  ataxic  stages  the  general 
malnutrition  is  frecpiently  well  marked,  but  exceptionally  the  tabetic  is 
plump,  ruddy,  and  appsirently  vigorous. 

Osseous  Ssrstem. — On  the  jKirt  of  the  skeleton  tabetic  dystropliy 
pre^^nts  two  striking  clinical  manifestations, — s]}ontaneotus  fractures  and 
dgdrophie  cuihropaihies. 

Spontcuieous  fractures  in  tabes  are  more  fre(|uent  than  might  be 
supposed,  a.s  they  are  not  by  any  means  always  referred  to  their  proper 
origin.  It  would  ap|)Ciir  that  they  are  more  common  among  women 
than  in  men.  They  may  occur  in  the  very  early  stages  of  i)osterior 
sclerosiis,  during  the  ataxic  stage,  or  in  the  last  phase  of  the  disease. 
Tlieirniost  fretpient  site  is  the  femur,  especially  the  shaft ;  the  leg  bones, 
and  those  of  the  forearm ;  but  any  long  bone  may  present  this  accident, 
and  even  the  vertebral  IkkUcs  are  sometimes  thus  affwtcil.  The  fractures 
may  Ik*  reiK.»iited  or  multiple  in  the  sjuue  sul)j(H't.  Si'parations  of 
epiphyses  and  of  the  l)ony  insertions  of  nuiscles  are  also  encountered. 

Tal)etic  fractures  an.*  markcnl  by  the  practical  (ifmniee  of  pain  in  the 
affecte<l  jxirt,  and  by  the  usually  insifpiijicant  Jorcr  that  (K'casions  them. 
Thev  liave  followed  merely  the   crossing  of  the  knees  or  have  taken 
place  while  the  pjitients  have  been  calmly  walking  on  a  sm(M)th  surface. 
Union  takes  places  readily,  but,  owing  to  the  lack  of  pain,  which  ordi- 
narily reinforces  the  innnobilization  of  the  parts  by  splints,  movements 
of  the  limb  are  not  inhibited.     Shortening  and  exteni<ive  callus  are  the 
natural  results. 

The  bones  in  tal)es  and  paretic  dementia  present  a  certain  fragility 
which  lays  them  liable  to  fracture  during  life.  To  the  naked  eye  they 
often  present  2l  porointy  and  a  shrinking  of  the  compact  substance,  with 
ao  increased  spcmginesH  of  the  more  open  structures  and  sometimes  an 
enlargement  of  the  medullary  C4inal.  Microscopically,  the  Haversian 
canals  are  dilated  and  some  decalcification  is  evident.  The  ostcoblaJit^ 
are  shrunken  and  sometimes  show  fatty  degeneration,  while  the  medul- 

'••IVutoi-h.  Zeit.  f.  Nenenheilk./'  1S95.         -   *  lierlin.  klin.  WcmIi.,*'  Jan.  25,  1JK)4. 
' 'Berlin,  med.  Woch.,"  Jun.  2(i,  ls<>9.  *  "Hiilin.  klin.  W(Kh.,  *  llKiJ. 
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lary  subHtnnce  is  iiicreaswi  to  an  amount  corresiwading  to  the  diminLslied 
osteal  portion.  This  tvsiilts  in  an  inversion  of  the  ordinary  ratio 
between  the  organic  and  inorganic  clement^.  Xorinul  boneu  are  about 
two-thirda  inorganic  Bubatance;  tabetic  bones  are  about  tico-thirfb 
organic  matter.  In  other  words,  these  bones  present  a  rarefyiiii/  wteitis. 
By  some  tliis  is  attribut«l  to  eliangen  in  the  nutrient  artery  and  ner\'e, 
which  have  been  found  sclerotic  and  neuritie.  For  others  the  lesion  is 
a  manifestation  of  the  tropiiic  disturljanee  arising  from  modifieation  of 
trophic  cells  in  the  spinal  ganglia  and  wrd. 


Tabetic  Arthropathy. — tJni-  (if  the  early  features  of  i:ibes  is  an 
abimrnMl  rtini/e  ofJoiiU-molioii.  This  may  be  observed  e\'en  in  llie  jire- 
ataxic  stage,  but  is  usually  develope<l  alter  ineiH'irdi nation  lias  ii]ipciiifd, 
Putnam  '  was  among  Ihe  first  1o  call  attention  to  the  fact  that  the  juiius 
in  tabetics  could  be  forced  into  extreme  flexion  or  cstensiou  withnut 
proiincing  nuich  or  any  jmin,  and  attributed  the  fact  t4)  aiuiljresia. 
Frankel  ami  Faure,'  in  a  fuller  study  of  the  matter,  show  the  extreme 
range  of  molion  that  is  eustoniarily  found  in  the  joints  in  this  dis««Be. 
»  "BiHt.  M.  anil  S.  .lour.,  "Auk.  2i»,  I'^.'i.      '  "  Nmiv,  Ic.n.  lic  la  Snljifa.,"  July,  iPtM. 
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Tbey  fituiid  that  in  locomotor  ataxicii  the  foot,  wri^tt,  ('11k)w«,  and  liiigcrs 
»K  similarly  atl«ot(<d.  Tlioir  i«tient«  I'ould  cxwiito  at  tlic  Bret  attempt 
the  "  split  "  attitude  tlmt  acrobats  only  attain  by  yturs  of  unictiw.  Tli<'y 
attrilHilc  tlii^  abiHinital  flexibility  to  umsc-ular  uii<l  joint  analfrcnia  in 
pun.  but  princi|Killy  to  a  loss  of  the  muscular  toiu-.  This  condition  of 
ilie  joiuts  pl.itH^  tWni  at  »  certain  diaadvanta^,  so  lliat  tlic  joint -surfaces 
arv  iHit  projierly  coaptcd  and  ligamentous  strcti-liiii};  is  ot^cn  indiicM). 
Tak<-n  u'ith  the  incoonlination  of  movement,  tlicrc  m  little  doubt  that 
the  jiHnti!  arc  subjected  t<»  nnusiial  trauniatic  t^vistings  and  frhocks.  In 
aiblitioD,  there  is  present  the  trophic  distiirbanec  marked  hy  frajtility 
■if  bone^  and  out  of  it  all  arises  tlic  lahetic  or  ('/laivot'n  joinf.  Its 
fiKjucucy  in  syringomyelia  adds  fonre  to  the  belief  that  the  spinal  lesion 
i»  tiw  pnacipol  cause,  the  traumatism  the  excitant. 


Fig.  IM.— T»h«ic  srihroinihj 


A  tabftif  Miiiitti/ttiUi!/  is  marked  at  first  by  (I)  iii/iiil  or  ovoii  umlilen 
on*',  (2)  entire  or  nearly  entire  ubmnvr  uj  fniiii  and  tenderness,  and  (I!) 
ocwMMUt  gvrHhu/  of  the  adjoining  ]h)I1s.  The  ]Kilient.  while  walking  or 
u«inga  memlK-r,  may  notice  a  eharp  cracking  in  a  joint  and  find  ilial  ilic^ 
liuili  feels  heavy  and  more  unminnigciilile  than  iihiuI.  Shortly — tli:it  is, 
ill  the  course  of  a  few  days — not  only  tlie  joint,  bnl  the  entire  segment 
«pf  tlic  limb  is  greatly  swolleu.  This  swelling  may  be  the  liivl  thing  to 
attrjct  attention.  The  ]iarts  an-  found  teiisc  but  cool,  and  (hvciil  of 
winiws  and  tendeniess.  Tlic  swilling  is  e.\tnni<,  Inil  not  b..gg>-.  and 
Ji«s  not  pit  on  pressure.     Movements  of  the  joint  and  its  eiiiployinent 
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in  DO  way  incouveiiience  the  patient.  In  JuvoraJble  cruea,  after  a  little 
time,  the  swelling  subsides  uud  all  trouble  disappears  except  a  little 
thickening  about  the  joint  nod  some  creaking  in  the  articulatiuu.  There 
is,  however,  a  great  tendency  to  the  rectu-rcnix  of  aggravated  and  more 
lasting  attacks.  Id  severe  canes  tlie  swelling  dovs  not  disapi>ear  so 
promptly,  but  becomes  circumscribttl  about  the  joint  in  a  more  or  less 
globu/tir  form,  and  the  joint-surfaces  us  well  as  th((  ligamentous  strac- 
turos  undergo  dmideriralion.  Finally,  the  limb-Wfrments  may  Ih"  united 
only  by  soft  tissues  that  permit  painless  motion  and  oircumdiiction  in  every 
direction.  Added  to  the  joint-cliunges,  we  may  have  spontaneous  frac- 
tures, epiphyseal  s^'parutions,  BU[)puration,  and  even  the  protrusion  of  the 
bones  tlirongh  the  skin.  Old  tal)etic  joints  present  merely  a  l»ig  of 
bo  UP- fragments  where  artieulatliins  wcr-  formerly  located. 

Id  132  cases  of  tabetic  joint  disease  Kredel  found  arthn>)uthie8 
oociirriug  21  times  iu  the  prodroniic  or  preataxic  stage,  38  times  between 
the  lirst  and  fifth  year  of  the  disease,  -i'l  times 
from  the  fifth  to  the  tenth  year,  and  41  times 
after  the  tenth  year.  They  ix«ur  in  ;t  or  4 
per  cent,  of  all  cases,  and  more  frequently  in 
women  than  in  men. 

The  localhntion  of  joint-disease  in  tabes  is 
mainly  in  the  lai^  joints,  but  no  articulation 
is  exempt.  Flatow  collected  ].'!!>  cast's,  in  41 
of  which  there  were  bilatend  arthropathies. 
The  order  of  fre(iiiency  was  as  follows;  knee, 
60  ;  foot,  :J9  ;  hip,  3K  ;  slioulder,  27  ;  elbow, 
hand,  fingers,  and  maxilla,  4  to  6  times  each. 

Upcni  section  of  these  joints  the  co/wtn/(W 
are  found  dilated,  often  niptnred,  and  in  old 
eases  completely  destn)ye<l.  Tlie  ligamenU, 
csiK-cinily  those  within  the  joints,  as  at  the 
knee  and  hip,  arc  diseased  or  have  disappeared. 
The  Miftioviiil  membrane  is  thick,  rougli,  and 
often  adherent  to  the  surrounding  parts  ;  later 
it  may  Iw  absent.  It  may  contain  bony  |Hirtt- 
cJes  and  osseous  nmlules.  The  joint-fiu'uf  is 
thin  :md  clear  or  yellowish  ami  exceptionally 
rhmm!!).''*"'"''""  *""  ■"■  "■  punilciit  or  hloinly.  At  first  it  is  abundant 
ami  infiltnitcs  the  parts  al>out  the  joint,  into 
which  it  es«)pps  through  the  niptured  capfule  and  accounts  in  some 
4iiN<>s  for  the  great  swelling  in  the  limb.  It  may  contain  floating  bodies 
.in  large  number,  bimy  iKirticles,  and  detritus. 

The  ends  of  the  bonei^  and  joint-surfaces  may  be  either  (1 )  eroded, 
as  is  most  usual,  and  greatly  rcdunxl  in  all  their  dimensions,  even  to 
the  complete  destruction  of  seversd  im-hes  of  their  length,  or  (2)  may 
]>resent  the  hyiK-rtropInc  exa^^nition  of  an  arthritis  deformans.  These 
two  types  may  Iw  combined  in  the  sjune  joint.  The  nde  is  that  the 
hyjHTtniphio  form  ^weurs  in  the  knee,  the  atrophic  variety  at  the  hip 
un<l  shoulder.     The  disintegmtion  of  the  joint  raay  be  increased   by 
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intncai^utar  fractures  or  by  fragmentation  of  the  eroded  ghafts  and 
separated  epiphyses. 

Jueigens  lias  found  that  in  most  tabetics  nearly  nil  the  johth  show 
oprular  enlargement,  elongation  uf  ligaments,  vascular  dilatation,  and 
some  synovial  roughening.     The  preponderance  of  such  joint-tljscaee  in 


id  3  >ba«  dcbnuili 


the  lower  extremities  depends,  perhups,  u[>on  their  mure  exacting  and 
vigorous  use,  and  consequent  liability  to  strains  and  traumatism  and 
upon  the  major  lesions  of  the  lumbar  cord. 

Trophio  Gutaneoue  Disorders. — In  tabes  there  are  a  number  of 
inphic  dermatoses  that  are  of  rare  occurrence  and  insignificant  import- 
ance. Hfrpeg  xodar  is  of  more  frequent  appearance,  and  finds  its  fav- 
orite location  on  the  trunk,  rarely  in  the  distribution  of  the  trifacial. 
The  epu/ermw  of  the  extremities,  especially  tlie  upfx-r  ones,  is  sometimes 
hypertrophic.  Hyperidroma,  anidroxu,  and  the  loss  of  vailii  or  ferfA 
luive  been  occasionally  noted. 

Perforating  itlcer  is  not  an  uncommon  accident  in  tabes,  and,  though 
painless,  is  of  considerable  importance.  It  is  usually  situated  in 
the  foot,  but  may  occur  in  the  lumd,  and  some  authors  have  conceived 
that  maxillary  and  even  cardiac  and  visceral  ulcerations  were  in  some 
instances  of  the  same  diameter.  It  usually  begins  as  a  callus  or  corn 
on  the  sole  of  the  foot,  under  the  ball  or  under  the  base  of  the  fifth 
metatarsal,  or  at  the  heel.  Ulceration  follows,  and,  if  neglected,  may 
denude  bone  and  lead  to  exfoliation.  The  ulcer  is  indolent,  persistent, 
ind  refractory  to  any  treatment  if  pressure  be  not  removctl.  Not  un- 
commonly the  toe-joints  or  those  ()f  the  foot  present  dystrophic  condi- 
tions at  the  same  time,  BaUoren  only  apjx'iir  in  t<'rniiniil  stages,  and 
present  nothing  of  a  special  nature.  After  an  altiuk  uf  lightning  pains 
the  part  in  which  they  are  princiitally  located  may  sonictimes  pi-esent  a 
more  or  less  distinct  eeehymosis. 

Hascular  AtrophioB. — In  addition  to  the  invariably  diminished 
waadar  tone  that  has  already  been  mentioned,  an  1  the  rare  occurrence 
ot  fracture  of  a  tendon,  some  tabetic  cases  present  notable  ami/olropliin. 
This  should  be  sharply  distinguished  fn)m  the  emuclatiiin,  flaccidity,  and 
incoQnlinate  feebleness  tliat  are  very  w)mniou  iu  advauciHl  tabes.  As 
anile,  the  muscular  masses  and  contours  are  well  preserved  until  the 
alalia  is  well  developed,  and  often  until  the  piticnt  has  for  long  Ihi-ti 
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unable  to  walk,  but  in  rare  cases,  perhaps  in  one  per  cent,  localized 
muscular  atrophy  appears.  Its  common  seat  is  in  the  lower  extremities^ 
especially  invading  the  foot-  and  leg-muscles,  and  is  usually  bilateral. 
The  upper  extremities  may  be  invaded,  particularly  the  small  muscles 
of  the  hands,  or  even  the  focejirm,  arm,  and  shoulder.  The  cranial 
nerves  are  sometimes  similarly  affected.  The  motor  portion  of  the 
trifacial  and  the  hypoglossus  are  the  ones  usually  selected. 

The  onset  of  such  amyotrophies  is  usually  insidious.  They  present 
variously  mo<lified  electrical  reactions,  the  full  reaction  of  degeneration 
being  rare.  Once  established,  the  muscular  atrophy  of  tal)es  remains 
fixed,  and  does  not  invade  group  after  group  of  muscles^  as  do  various 
progressive  amyotrophies.  The  resulting  deformity  in  the  foot  is  due 
to  pure,  flaccid  atony  without  contracture.  The  foot  drops  by  its  own 
weight  and  the  pressure  of  bed-covering  into  an  equinovarus.  In  the 
hands  some  clawing  may  be  induced  and  the  thenar  eminence  is  likely  to 
disappear.    Hemiatrophy  of  the  tongue  follows  hypoglossal  involvement 

In  a  general  way,  according  to  Marie,  tabetic  muscular  atrophies 
may  be  divided  into  two  groups  :  (1)  Those  appearing  at  an  advanced 
period  of  the  disease,  presenting  a  symmetrical  distribution,  rarely 
marked  by  fibrillary  twitchings  ;  (2)  those  occurring  often  in  the  earlier 
stages  of  the  disease,  usually  unilateral  in  distribution,  and  marked  by 
fibrillary  contractures  and  sometimes  by  the  reaction  of  degeneration* 
The  first  group  embraces  those  atrophies  confined  to  the  distal  portions 
of  the  lower  or  upper  extremities,  and  recalls  the  conditions  found  in 
multiple  neuritis.  The  second  group  contains  lingual  hemiatrophy^ 
localized  atrophies  of  the  shoulder,  of  the  back,  of  the  hand,  and  one- 
sided involvement  of  cranial  nerves.  They  are  analogous  to  lesions  of 
the  nuclear  ^ray  matter.  Both  the  central  and  p(»ripheral  lesions  are 
found,  and  in  the  associations  above  indicated.  The  wasted  muscles 
present  the  usual  histological  cliange,  due  to  degeneration  in  the  lower 
motor  neuron. 

Cerebral  Disturbances. — In  addition  to  the  vascular  cerebral  acci- 
dents, with  resultant  palsies  and  the  involvement  of  cranial  nuclei, 
tabetics  are  subject  to  oth(T  cerebral  disorders.  Thes(»  embrace  the  many 
possibilities  of  cerebral  syphilis,  and  particularly  |)aretic  dementia. 
A]X)plectiform  and  epileptiform  attacks,  or  any  unusual  forget  fulness^ 
exhilaration,  expansiveness, or  8tuj)or  should  at  once  arouse  suspicion  of 
this  fatal  (HTcbral  disorder.  It  sliould  be  studied  in  this  c»onnection, 
and  is  set  forth  in  the  second  part  ol'  this  work.  On  the  whole,  nota- 
ble psy(;hical  disturbanw  is  a  rarity,  but  some  degree  of  ajjathy,  of  in- 
difference, is  usually  to  be  observed.  This  ])ertains  particularly  to 
themselves,  their  disease,  their  almost  hopeless  ju'osjK'cts.  It  is  not 
much  modified,  even  by  the  most  atrocious  suffering,  and  persists  even 
in  the  stage  of  complete  helplessness.  Tabetics,  however,  often  mani- 
fest large  mental  activities  and  retain  their  business  capacity  to  the  end. 

Tabulation  of  Tabetic  Symptoms. — The  following  table  of  tabetic 
symptomatology  is  that  of  Limbach,*  bastnl  ujwn  400  cases  selected 
from  the  private  practice  of  IVofessor  Erb. 

In  the  first  table  the  usual  (»arly  symptoms  are  armnged  in  their  order 
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of  frequency.     There  is  an  overlapping,  as  frequently  two  or  more  are 
allied  to  have  come  on  at  or  about  the  same  time  : 

Early  Symptoms  of  Tabes. 

FiBST  SEtX)ND 

Symptom.  Symptom.  Total. 


lAodnatlDg  pains 283  times  65  times  348  times. 

Cystic  weakness 90     **  119     "  209     " 

Feeling  of  weakness  in  legs  .   .   .   .    78    ''  113     ^^  191     '' 

Pkrestheaa  in  legs 74    '*  10     "  84 


Giidle  sensation      34     '^  44    "  78 

The  relative  frequency  of  various  objective  and  subjective  symptoms 
tf  obser\'ed  in  these  400  more  or  less  complete  histories  is  shown  in  the 
fidlowing  table : 

Relative  Freqcjency  of  Tabetic  Symptoms. 

Per  cent. 

I   ((«)  Failure  of  knee-jerk  and  Achilles  jerk ^2.0   )  q^  oc 

*•  1(6)  Alteration  in  these  reflexes 4.25  P^*^'^ 

2.  Swaying  with  eyes  closed 88.75 

3u  Lightning  pains 88.25 

4  Disturbances  of  the  bladder 80.5 

5.  Ataxia  of  the  lower  extremities 74.75 

6.  Changes  in  the  papillary  reactions 70.25 

7.  Paresthesia  of  lower  extremities 64. 5 

8.  Feeling  of  weakness  in  the  legs 62.25 

9.  Diminution  or  disappearance  of  sexual  desire 58. 25 

10.  Alterations  in  size  or  pupils 48.25 

11.  Delayed  conduction  of  pain  •   •  ;. 36.5 

12.  Slight  analgia  of  lower  extremities 33.75 

13.  Ginile  sensation  .   .  ^ 31.0 

14.  Transitory  double  vision 26.5 

15.  Diminution  of  sense  of  touch  on  lower  extremities 23.25 

16.  Paresthesia  in  ulnar  distribution 16.5 

17.  Ocular  paralyses  and  ptosis 16.0 

18.  Optic  atroph}r  . 6.75 

19.  Persistence  of  painful  impression  in  the  legs 6.0 

20.  Various  crises 5.25 

21.  Arthropathies     1.75 

Course  and  Varieties. — Ordinarily  speaking,  the  onset  of  tabes  is 
ertreraely  insidious  and  its  course  very  slowly  progressive.  For  purposes 
mainly  of  description  it  may  be  divided  into  the  preataxicy  the  aiaxic, 
ind  the  pnraliftic  stages.  These  indefinitely  blend,  and,  as  has  been 
repeatedly  indicateil,  many  symptoms,  commonly  of  the  later  jxjrioils, 
may  appear  precociously  in  the  early  phases  of  the  malady.  From  the 
tabulation  of  symptoms,  as  well  as  from  their  individual  description,  it 
will  have  been  noted  that  pains  are  among  the  t^arliost  indications  of 
tabes,  and  these  may  persist  for  years,  even  for  a  dozen  years,  before 
the  prominence  of  other  symptoms  determines  their  character.  Usually 
only  when  visceral  crises,  vesical  weakness,  ocular  palsies,  insecurity 
upon  the  legs,  or  inability  to  walk  in  the  dark  or  down  a  stair  or  to 
sfcuid  securely  while  washing  the  face  have  seriously  attracted  the 
patieot^s  attention  is  a  projx»rly  dircct(*d  invcstipition  institutt^d. 
Thm  his  "  rheumatic  pains,"  his  *^  gouty  pains,''  his  '*•  neuralgic 
attacks,"  his  "bilious  attacks,"  take  their  proper  place.  At  that  time 
a  search  of  the  cutaneous  sensibility  usually  reveals  its  impairment  in 
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the  feet  and  legs,  the  knee-jerks  are  absent,  the  pupils  sluggish  or 
Inactive  to  light,  and  the  ataxia  can  be  demonstrated  by  the  usual 
tests.  In  certain  rare  benign  cases  the  disease  never  progresses  beyond 
this  point. 

In  the  secoiul  period  the  ataxia  increases  and  is  apparent  at  a  glance, 
but  may  be  practically  confined  to  the  lower  extremities  for  from  two 
to  six  years  or  more.  Then  it  may  invade  the  upjKT  extremities  pro- 
gressively. A  host  of  sensory,  motor,  trophic,  and  visceral  symptoms 
are  present,  varying  in  every  case  but  usually  consistent  and  uniform 
in  the  given  instance.  Even  at  this  point  the  disease  may  halt  in  its 
progressive  course.  Usually  the  lack  of  motor  control  becomes  greater 
and  greater,  walking  more  and  more  laborious,  the  ataxia  intensified, 
and  finally  the  patient  is  brought  to  the  lK»d  or  chair  in  the  third 
period  of  the  disease.  Now  accentuation  of  intestinal  and  especially  of 
vesical  disturbance  and  the  depreciation  of  the  general  physical  state, 
taken  with  the  helplessness,  make  the  picture  pitiful  indeed.  All  its 
colors  may  be  deepencil  by  the  atrocious  pains  that  sometimes  pursue 
the  unliappy  victim  to  the  last.  Cystitis  looms  as  a  constant  menace 
to  life,  and  any  intercurrent  aifiHJtion  is  likely  to  l)e  promptly  fatal. 
From  ten  to  twenty  or  thirty  years  may  be  consumed  in  the  history 
of  tabes  or  it  may  unroll  its  panorama  of  symptoms  within  two  or 
three. 

Tabes  presents  numerous  variations  from  the  wide  symptom  group 
that  may  be  considered  its  common  type.  The  cermcal  form  presents 
pain  and  ataxia  first  in  the  upper  extremities,  which  may  also  show 
trophic  changes.  Little  static  ataxia  or  incoordination  of  locomotion 
may  be  presented.  The  knee-jerk  may  even  be  retained,  but  that  is  rare. 
In  the  bulbar  form  we  encounter  eiirly  symptoms  on  the  part  of  the 
cmnial  nerves,  pharyng(»al  and  laryngeal  crises,  optic  atn>phy,  and 
ocular  palsies.  The  tendency  of  ataxia  to  disappear  upon  the  appear- 
ance of  optic  atrophy  or  for  the  disease  to  then  become  stationary 
furnishes  a  definite  group  of  cases. 

Fn)m  another  view-point,  cases  may  be  considered  benign  and  grave. 
As  has  been  indicated,  the  tabetic  process  may  stop  at  almost  any  point, 
or  after  a  Ia|)se  of  years  may  again  slowly  advance.  Some  cases  that 
are  marked  by  intensely  painful  manifestations  seem  to  be  of  slow 
evolution.  This  may  be  a  way  of  saying  tliat  cases  presenting  a  pro- 
tracted first  and  second  stage,  to  which  the  lightning  pains  and  intense 
crises  are  usually  confined,  less  ra])idly  disable  the  patient  On  the 
()th(T  hand,  (uises  of  tabes  are  grave  by  the  rapidity  of  their  develop- 
ment and  the  intensity  and  generalization  of  their  symptoms,  due  to  the 
wi(l(»-spread  underlying  sclerotic  process.  Acute  cases  may  confine  the 
patient  to  ImhI  in  a  few  months.  Leyden  describes  cases  of  extreme 
nipidity.  A(;tive  syphilitic  processes  in  brain  and  cord  may  be  added 
and  the  patiiuit  at  on('(»  overthrown.  A  niarasmic  state  or  the  appear- 
ance of  paretic  dementia  constitute  cx)nditions  of  (»xtreme  gravity. 

Diagnosis. — The  diagnosis  of  tabes  in  the  full-blown  ataxic  stage 
rarely  presents  any  considerable  difficulty.  Confusion  usually  arises  by 
mistiiking  other  diseases  for  tal)es  and  in  misinterpreting  the  early 
manifestations  of  tabes  for  those  of  slighter  ailments.     Grastric,  laryn- 
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geal,  intestinal^  vesical,  urethral,  anil  all  visceral  crises,  if  present  in  the 
preataxic  period,  are  almost  invariably  referred  to  the  wrong  source. 
Their  repetition  without  clearly  competent  exciting  cause  or  local  lesions 
should  always  arouse  suspicion  of  posterior  sclerosis,  which,  if  present, 
will  not  fail  to  present  other  symptoms  and  signs.  The  same  is  true 
(^  repeated  attacks  of  severe  pains  of  a  lancinating  or  lightning-like 
character.  The  occurrence  of  these  in  a  patient  where  syphilis  is  even 
gospected  to  have  been  present  should  direct  attention  to  the  spinal  cord. 
If  the  knee-jerks  are  gone  or  very  unequal,  or  even  greatly  reduce<l, 
it  should  add  to  the  suspicion  of  tal)es.  If,  now,  the  Robertson 
papil  is  detected,  or  even  sluggishness  of  the  pupil  to  light  is  clearly 
made  out,  the  diagnosis  may  be  considered  established.  The  detection 
of  several  or  many  of  the  usual  subjective  and  objective  features  of  the 
disease  will  confirm  it  Among  these,  too  much  importance  can  not  be 
given  to  vesical  disturbances  and  variations  in  the  sexual  sphere.  The 
determination  of  lymphocytosis  of  the  spinal  fluid  and  cliolin  in  the 
blood  has  considerable  significance. 

The  condition  most  usually  mistaken  for  tabes  is  multiple  neuritis. 
The  differential  indications  are  tabulated  on  page  324.  Unfortimately, 
a  group  of  maladies  of  a  similar,  if  not  identical,  character  with  multi- 
ple neuritis  has  been  denominated  pseudotcibes.  We  thus  encounter 
cases  described  as  toxic  pseudotabes  or  neurotabes,  due  to  alcohol,  arsenic, 
or  other  poison,  diabetic  pseudotabes,  neurastheni(*  pseudotabes,  and 
syphilitic  pseudotabes.  They  often  present  the  symptoms  of  multiple 
neuritis,  with  unusually  severe  root  pains,  ocular  disturbances,  or  other 
qnoiptoms  that  suggest  tabes.  The  absence  of  well-marked  crises,  of 
the  Robertson  pupil,  of  sphincteric  weakness,  of  pure  incoi>rdination 
without  paresis,  and  the  history  of  the  onset  of  the  disease,  the  uniformity 
and  invariability  of  sensory  symptoms,  the  history  or  presence  of  the 
toxic  cause,  and  the  usual  early  presence  of  some  muscular  wasting  and 
the  reaction  of  d^eneration  should  distinguish  pseudotabes  fn)in  pos- 
terior sclerosis. 

Paraplegias  are  marked  usually  by  definite  areas  of  dysesthesia,  the 
reflexes  are  exaggerated,  and  clonus  common,  unless  the  cord  is  com- 
pletely divided,  when  all  motion  below  the  lesion  is  abolished.  This 
is  not  the  case  up  to  the  last  moment  in  tabes. 

Oarebdlar  tumor  may  present  some  analogy  at  first  sight,  but  usually 
we  have  choked  optic  discs,  increased  or  merely  reduced  reflexes,  intact 
sensibility,  retracted  head,  and  occipital  pain. 

Insular  sclerosis  presents  some  symptoms  found  in  tabes,  but  is  dis- 
tinguished by  the  intention  tremor,  nystagmus,  scanning  speech,  usually 
preserved  and  often  increased  knee-jerks.  The  sensory  disturbance 
and  painftil  manifestations  are  insignificant. 

Syringomyelia  usually  affects  the  upjwr  extremities  first,  and  may  be 
mistaken  for  cervical  tabes.  The  diss<x?iati()ii  of  cutaneous  sensibility  is 
its  chief  characteristic,  but  even  this  has  been  found  in  tabes.  Scoliosis, 
mutilations  of  the  fingers,  local  atrophies  occurring  early  in  the  disejise, 
without  incoordination  and  usually  with  increased  knee-jerks,  taken 
with  a  full  history  of  the  case  and  the  careful  delimitation  of  the  sen- 
sory disturbances,  should  make  the  diagnosis  exact. 
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Prognosis. — The  diagnosis  of  tabes  largely  conveys  the  prognosis. 
When  the  d^enerate  changes  that  constitute  the  so-called  sclerosis  have 
takeu  place,  restitution  ad  irdcgram  is^  as  far  as  now  knowui  out  of  the 
range  of  possibilities.  While,  as  a  general  rule,  the  disease  is  a 
steadily  progressive  one,  there  are  many  exceptions.  In  the  enumeration 
of  varieties  of  tabes  attention  was  called  to  the  benign  cases  and  the 
possibility  of  the  degenerative  changes  coming  to  a  standstill  at  any 
period  of  development  This  renders  it  the  more  difficult  to  estimate 
the  value  of  medication.  It  has  also  been  indic*iited  that  w^hcn  optic 
atn)phy  appears  the  Uxjomotor  difficulties  usually  do  not  increase.  The 
rate  of  advancement  of  the  disease  from  its  inception  is  some  index  of 
the  rapidity  of  its  future  pn>gres8.  Bulbar  symptoms  and  the  indica- 
tions of  developing  paretic  dementia  at  once  render  the  outlook  most 
gloomy.  The  duration  of  life  is  not,  however,  abridged  as  much  as 
might  be  Kupj>osed.  Marie  and  Moguot,  ^  on  a  basis  of  ()G  {latients  who 
had  died  at  the  Bic6tre,  found  that  55  had  |xissed  the  fiftieth  year  and 
tS4  had  lived  Iwyond  sixty.  The  cause  of  death  is  usually  some  inter- 
current atiection  not  nwessarily  associated  with  tabes,  though  vesical 
inflammati(m  and  secondary  infection  of  the  kidneys  are  always  to  be 
apprehended. 

Treatment. — In  the  management  of  tabes  dorsalis  it  is  well  to  keep 
in  view  exactly  what  may  be  accomplished.  The  retardation  of  the 
disease,  or,  better  still,  its  complete  arrest,  constitutes  a  medical  victory. 
Given  the  natural  tendency  of  the  disease  to  halt  temporarily  in  occa- 
sional cases  or  to  come  to  a  permanent  standstill,  we  must  be  chary  of 
attributing  too  much  importance  to  any  line  of  medication.  The  intel- 
ligt^it  purjH)seof  treatment  is  :  (1)  To  arrest  any  active  syphilitic  process 
that  may  l)e  j)rosent ;  (2)  to  improve  the  general  health ;  (3)  to  increase 
the  nutritive  eon<litionof  the  conl ;  (4)  to  maintain  as  complete  muscular 
control  as  jwssible,  and  (o)  to  meet  the  host  of  incidental  disturbances 
as  thev  arise. 

While  the  role  of  »yphUU  in  talx^s  is  chiefly  played  in  the  past  tense, 
it  not  nirely  hapi>ens  that  active  and  manageable  syphilitic  lesions  attend 
at  lejist  its  early  stages.  Meningitis,  myelitis,  neuritis,  and  cerebral  con- 
ditions or  attections  of  the  oss(H)us  system  may  diK^lare  themselves,  and 
yield  to  antisyphilitics.  It  is  not  a  bad  plan  to  follow  Erb  in  prescrib- 
ing an  active  antiluetic  treatment  to  clear  the  air ;  but  it  must  be  done 
with  circumspection,  as  the  cases  are  not  infrequent  in  which  mercury 
aiul  the  iodids  are  not  only  not  well  borne,  but  their  use  is  productive 
of  distinct  harm.  It  is  needless  to  insist  on  this  course  of  medicine  if 
it  has  been  recently  undergone  in  a  thorough  manner.  At  any  rate,  it 
is  a  <i:(MMl  rule  to  give  all  sypliilitics  an  amuial  course  of  mercury  and 
iodids.  Xnincrons  French  and  (lerinan  writers  have  of  late  strongly 
recoinincndcil  intensive  nicnuirial  treatment  with  alleg(Kl  good  results 
in  arresting  or  iinprovintr  the  disease.  Intnnnuscular  injections  of  sol- 
uble or  insoluble  pn'panitions  of  inercur\-  are  usihI.  Brockhart^  thus 
treated  08  early  eases,  scH'uring  improvement  in  WW  and  recession  of  the 
dis<»as(»  in  1*2.      Lenioine,  Dew,  and  LerrtKle  have  had  similar  results. 

»  "St'in.  Mo<l  /'  1$M):^  2  »*M„natsh.  fiir  pniktist-ht^  J)ermutol./'  1<HK>. 
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The  author  feels  confident  that  he  has  arrested  optic  atrophy  in  several 
advanced  eases  by  this  method. 

The  general  healthy  with  all  the  conditions  of  hygiene^  good  air,  and 
a  proper  diet  that  pertain  to  it,  are  worthy  of  painstaking  attention.  Not 
only  does  a  good  general  state  tend  to  retard  the  activity  of  tabes,  but 
it  protects  the  patient  from  the  great  dangers  of  intercurrent  affections, 
especially  of  the  acute  variety. 

The  local  nutrition  of  the  cord  and  spinal  apparatus  may  be  improved 
by  increasing  its  blood-supply.     This  may  be  mechanically  effected  by 
epinsl  stretching.    It  is  not  desirable  to  carry  this  out,  as  first  was  done, 
by  hanging  in  the  Sayre  apparatus — a  proceeding  that  is  attended  by  a 
Domber  of  dangers.     It  can  be  effectively  accomplished  by  having,  after 
Benedict's  suggestion,  the  patient  fully  flexed  upon  himself.     Tourette 
and  Chipault  ^  have  proven  that  the  lower  portion  of  the  cord  may  act- 
ually be  stretched  by  the  forward  bending  of  the  trunk.     Care  must  be 
exercised  not  to  overstretch  the  patient  at  first,  as  the  thigh-  and  back- 
muscles  may  easily  be  severely  strained.     Gradually,  in  the  course  of  a 
week  or  two,  through  daily  stances,  the  full  body  flexion,  and  conse- 
qnent  extension  of  the  cord,  can  usually  be  attained  without  inconveni- 
ence.    The  flexed  posture  is  to  be  maintained  for  two  or  three  minutes 
only,  and  may  be  utilized  night  and  morning.     It  often  favorably  modi- 
fies the  lightning  pains,  and  sometimes  increases  the  sexual  aptitude. 
The  stretching  is  accomplished  by  seating  the  patient  on  a  low  table  or 
on  die  floor,  with  the  lower  limbs  extended.     The  head  is  then  forcibly 
depressed  toward  the  knees,  which  are  not  allowed  to  bend.    The  posi- 
tion is  to  be  maintained  not  to  exceed  two  minutes. 

Local  measures  to  the  back,  such  as  deep  massage  and  very  vigorous 
slapping,  are  of  similar  benefit  to  the  deeper  circulation.     For  this  pur- 
pose a  broad,  stout  piece  of  leather  on  a  short  handle  may  be  used  to 
vigorously  flagellate  the  back.     Its  similar  application  to  the  soles  of 
the  feet  and  on  other  paresthetic  or  analgesic  regions  is  useful.    Counter- 
irritants  along  the  spine  have  a  certain  value,  perhaps  only  an  insigni- 
ficant one.     The  best  application  is  by  the  thermocautery  of  Paquelin, 
repeated  every  seven  or  ten  days.     An  intense  white  heat  should  be 
used,  and  small  dots  quickly  and  lightly  made  at  intervals  of  an  inch  or 
two  over  the  portion  of  the  cord  principally  affected.     They  may  with 
propriety  be  extended  over  the  course  of  the  nerves  where  the  lightning 
pains  discharge.     Six,  eight,  or  ten  such  cauterizations  may  be  followed 
by  two  or  three  months'  rest,  and  then  rejjeated.    Cold  spinal  douches,  hot 
needle  douches,  or  steam  douches  to  the  back  are  of  comparable  utility. 
It  is  only  of  late  that  the  value  of  exerches  and  pradice  to  reestab- 
lish coordination  has  been   recognized.     On  the  other  hand,  inactivity 
and  disuse  promptly  accentuate  the  loss  of  muscular  control.     The  pur- 
pose is  not  to  accomplish  feats  of  strength,  and  all  strains  and  decided 
6t^e  are  to  be  sedulously  avoided.     Patients  must  bo  encouraged  to 
fidthfully  and  intelligently  practise  such  movements,  motions,  and  steps 
as  are  {larticularly  uncertain.     In   this  way  they  may  sometimes  be 
brought  to  stand  and  to  walk  with  cU)se(l  eyes  after  static  ataxia  has 

*  **Nouv.  loon,  de  la  Salp^'tri^re,'*  June,  1h*)7. 
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been  well  marked.  Frankel  gives  the  following  exercises,  which  are 
of  two  classes — those  performed  in  and  those  performed  out  of  bed, 
depending  on  the  patient's  helplessness : 

In  bed,  the  patient  is  called  upon  to  flex,  extend,  abduct,  and  adduot 
each  leg  separately  and  then  both  simultaneously.  The  knees  and  hips 
are  likewise  exercised.  The  patient  is  asked  to  place  the  heel  of  one 
foot  on  the  big  toe  of  the  other  foot  Place  heel  upon  knee  of  the  other 
leg  and  then  slowly  travel  along  the  ridge  of  the  tibia  toward  the  ankle. 
Exercises  are  macTe  alternately,  first  with  one  leg,  then  with  the  other, 
with  open  and  with  closed  eyes.  These  exercises  are  attempted  over 
and  over  again,  with  frequent  rests.  Patient  is  encouraged  to  persevere 
until  he  succeeds. 

The  exercises  are  repeated  twice  a  day,  a  half  hour  in  the  morning 
and  again  a  half  hour  in  the  afternoon. 

1 .  Patient  is  placed  with  his  back  to  a  chair,  heels  together,  then 
seats  himself  slowly  in  the  chair,  and  is  then  made  to  rise  in  the  same 
careful  manner.  No  cane  is  used.  If  patient  can  not  stand,  an  attend- 
ant is  placed  on  either  side  to  support  him  if  necessary. 

2.  One  log  is  placed  at  an  ordinary  walking  step  in  front  of  the 
other,  and  then  placed  with  great  exactness  back  into  its  original  posi- 
tion. Same  exercise  is  then  performed  with  other  leg.  The  patient,  if 
necessary,  supports  himself  by  a  cane  or  otherwise. 

3.  Walks  three  paces  slowly  and  with  precision. 

4.  Rest  in  standing  position,  one  foot  before  the  other ;  with  hands 
placed  akimbo  he  flexes  his  knees  and  slowly  raises  himself  again. 

T).  Patient,  as  in  exercise  number  2,  advances  one  foot,  then  returns 
it  to  its  original  ix)sition,  and  then  places  it  one  step  behind  the  other. 
This  exoHMse  is  usually  a  very  diflicult  one,  requiring,  as  it  does,  a  great 
deal  of  balancing  [K)wer. 

iS,  Walk  twenty  steps  as  in  exercise  number  3. 

7.  Number  2  iK'rfornied  without  a  (»ane. 

8.  Stand  without  a  cane,  with  feet  placed  together  and  hands  on  hips. 

9.  Stand  without  a  cane,  feet  septirated  ;  various  movements  with 
the  arms,  grasping  objects,  forcing  back  outstreicheil  liand  of  physi- 
cian, etc. 

10.  Maintain  same  position  as  in  number  9,  flexing  trunk  forward, 
backward,  to  the  right,  and  to  the  left. 

1 1 .  Exercise  number  9  with  the  feet  together. 

12.  Exercise  number  10  with  feet  together. 

13.  Walk  along  a  jwiinted  line  on  the  floor,  patient  sup|K)rt(Hl  by  a 
cane. 

14.  Same  without  a  cane. 

Exercises  for  the  fingers  and  arms  are  also  employed,  based  on  the 
above-mentioned  principles. 

These  various  exercises  are  to  be  progressively  attempted  and  perse- 
vered in  as  ccH)rdinate  strength  impn)ves.  They  may  then  begone  over 
again  with  cIosikI  eyes  aided  by  a  cane  or  assistant,  then  without  aid. 
Fatigue,  however,  must  be  avoided.  In  advanced  cases  that  have  to  rely 
on  crutches,  a  till  '*  walking- frame"  or  roller-crutch,  such  as  is  used 
for  children,  may  l>c  employed.     This  gives  support  under  the  arms 


DISEASES  OF  THE  WHITE  MATTER  OF  THE  CORD.  447 

and  enables  the  patient  to  exercise  the  legs.  Precise,  delicate  motions 
with  the  fingers  may  also  be  developed  in  the  same  way.  The  employ- 
ment of  an  intelligent  masseur  has  given  good  results  in  some  instances, 
as  he  can,  hy  the  use  of  graduated  resistive  movements,  teach  the 
patient  precision  in  the  use  of  his  legs.  The  so-called  home  bicycle 
trainer  has  also  given  some  assistance.  On  this  the  patient  can  pedal 
for  a  few  minutes  at  a  time,  and  the  mechanism  carries  his  feet  and  legs 
in  definite  curves. 

In  the  pre-ataxic  stage  the  patient  should  walk,  stand,  and  balance 
on  each  foot,  with  closed  eyes.  Daily  exercises  of  this  simple  character 
«em  notably  to  retard  the  appearance  of  locomotor  incoordination. 
Women  are  much  less  troubled  than  men  in  the  control  of  the  logs  and 
feet,  as  a  rule,  and  this  may  be  due  to  wearing  skirts,  which  prevents 
the  use  of  the  eyes  in  guiding  the  steps. 

Hoarding  internal  medication  directed  to  the  sclerosis,  mercury, 
arsenic,  silver,  chlorid  of  gold,  salts  of  zinc,  strychnin,  aconitiu,  atropin, 
and  a  multitude  of  others  may  be  mentioned,  but  aside  from  some  gen- 
eral tonic  properties  it  is  difficult  to  attribute  any  value  to  them.  Ergot, 
first  employed  against  a  hypothetical  chronic  inflammation  in  which  the 
sclerosis  was  supposed  to  consist,  has  proved  itself  of  some  value  in 
ooDtrolIing  vesical  disturbance,  and  against  this  feature  of  tabes  may  be 
employed,  with  precautions  to  avoid  ergotism.  Charcot's  plan  was  to  use 
it  the  first  three  days  of  every  week,  or  it  may  be  used  on  alternate 
weeks  for  one  or  two  months,  then  a  long  interval  and  a  repetition.  It 
should  be  used  in  good-sized  doses  once  or  twice  a  day. 

Against  the  vemcal  weakness j  especially  the  sphincteric  weakness,  the 
method  of  Brandt  to  increase  the  strength  of  the  pelvic  floor  is  of  ser- 
vice in  tabes.  The  movements  principally  useful  consist  of  having  the 
patient  separate  and  adduct  the  knees  against  resistance  from  two  to 
twenty  times  twice  daily,  at  the  same  time  vigorously  drawing  in  the 
pelvic  floor  and  body  outlets,  and  in  massage  of  the  perineal  muscles. 

For  the  pains  of  tabes  and  the  visceral  crises  morphin  is  sometimes 
required,  but  the  physician  alone  should  administer  it,  to  prevent  the 
formation  of  a  habit,  and  then  only  as  a  last  resort.  Ice,  hot  applica- 
tions, sinapisms,  and  the  coal-tar  sedatives  should  be  first  thoroughly 
tried.  Of  the  synthetic  preparations,  phenacctin  seems  the  most  efficient. 
Blisters  and  the  cautery  to  the  painful  region  and  over  th(»  corresjKinding 
portion  of  the  cord  are  sometimes  promptly  helpful,  but  must  be  used 
with  circumspection  as  healing  is  often  faulty. 

Tabetic  jo/n/^  are  best  let  alone.  Nothing  is  to  be  gained  by  cutting 
operations,  and  very  little  by  fixation  appanitus  except  such  as  enable 
the  patient  to  walk.  Perforating  ulcer  is  sometimes  cured  by  stretching 
the  nerve  to  the  part. 

CjfstUis  must  be  guardeil  against.  If  it  develops,  it  must  be  carefully 
combated,  and  self-catheterization  may  have  to  be  taught  the  patient. 
Urotropin  in  ten-grain  doses,  twice  or  thrice  daily,  may  be  employed 
for  indefinite  periods  to  keep  the  urine  aseptic  and  prevent  cystitis. 

The  management  of  the  individual  will  often  be  found  as  difficult  as 
that  of  the  disease.  He  must  not  expect  too  much,  but  the  physician 
must  remember  that  he  is  human,  and  do  what  he  can  to  encourage  and 
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cheer  liim  in  the  face  of  liio  distressing  afBiction,  and  to  insure  his  faith- 
ful attention  to  the  numerous  small  and  exacting  details  of  treatment 

Tlie  appearance  of  any  active  syphilitic  process  demands  prooqit 
recurrence  to  specific  treatment 


OC»IBINED  SCLEROSES  OF  THE  SPINAL  OORD. 
Occurring,  perhaps,  as  frequently  as  tabes,  many  cases  of  or> 
ganic  oord-discase  present  symptoms  referable  to  tlie  simultaneous  in- 
volvement of  the  lateral  and  the  posterior  columne,  which  are  found 
sclerosed  in  widely  varying  proportion.  This  condition  is  termed  ataxio 
paraplegia  by  Gowers,  proffreasive  spaiidc  ataxia  by  Dana,  and  is  known 
variously  as  poaUrolateral  itclerogig,  combined  ponUrior  and  lateral  »cl»- 
roKiti,  and  combined  lobes,  or  sometimes  us  epamnodic  taben.  Some  cases 
show  a  tolerably  definite  limitation  of  the  sclerosis,  suggesting  a  sys- 
tematic degeneration,  but  usually  it  is  not  strictly  confined  to  the  physio- 
If^icol  tracts  of  the  cord.  For  the  most  part  the  lesions  are  within 
the  posterior  half  of  the 
3^  cord's   cross-section,   and    ate 

commonly  embraced  in  the 
posterior  arterial  field  (see 
p  336  and  l-ig  126>  Oo- 
casionally  the  lesion  also  en- 
croaches upon  the  penpheral 
portion  of  the  cord  in  front, 
which  belongs  to  the  anterior 
artenal  fielil  The  symptoms 
are  (I<>mmatc<l  h\  ataxia  and 
spaaticit\ ,  and  the  tendencv  la 
progresan  cly  to«anI  para- 
plegic helple^ne^ 

Etl0l<^  — The  causes  of 
combined  srlerosis  are  numer^ 
one  It  must  be  at  once  reco^ 
nized  that  this  extensive  symiH 
tom  group  is  frMjucntly  a  secondary  cord-process:  (1)  In  a  certain 
small  numl>er  of  cascM,  primarily  tubetic,  a  difitise  myelitis  also  invades 
the  lateral  tracts;  (2)  it  is  found  more  frequently  in  general  paresis  than 
arc  lesions  entirely  confino<l  to  the  i)0!'ttirior  columns ;  (8)  a  diffuse 
myelitis  gives  rise  to  asoonding  and  dost^ondiiig  degenerations  that  fur- 
nish a  ptwten)lateral  aclerosiw ;  (4)  Icptonieiiiiigitis  may  entail  a  mar- 
ginal myelitis  that  invades  the  [Hiriphcry  of  the  cord  and  principally 
affects  its  |Kistcrior  half;  (5)  vascular  lesions,  affecting  princijnlly  the 
IwMU'rior  field,  induce  a  sclerosis  in  the  posterior  and  lateral  tracts  ■  (6) 
pellagra  sometimes  cau.ses  a  combined  posterolateral  sclerosis  ;  (7)  toxic 
conditions,  as  in  the  jiernicinus  anemias,  may  cause  it ;  (8)  the  posten>- 
lateral  sclerosis  may  lie  evidence  of  an  embryonic  deficiency-  as  in 
Friedreich's  atuxiit. 

There  is  frequently  a  histor;'  of  antecedent  syphilis  or  one  of  expo- 
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sure  to  cold,  tniumatisin,  concussion,  or  muscular  strains.  Sometimes 
acute  infections  lead  to  it.  It  is  much  more  common  in  males  than  in 
female^,  and  usually  appears  between  twenty-five  and  forty  years  of  age. 

Morbid  Anatomy. — The  sclerosis  implicates  both  the  lateral  and 
posterior  columns,  but  sometimes  one,  sometimes  the  other  with  greater 
intensity.  The  columns  of  GoU,  usually  commencing  above  the  lumbar 
enlargement,  are  d^enerated  to  the  medulla.  The  columns  of  Burdach 
are  also  atfectod  mainly  above  the  lumbar  enlargement,  but  less  in- 
tensely, and  the  root-zone  usually  escapes.  The  crossed  pyraviidal  tract 
lis  as  a  rule,  partially  affected,  its  inner  portion  l)eing  customarily 
spared.  Its  lesion  is  slight  in  the  cervical  region,  and  increases  in  the 
lower  dorsal  and  lumbar  portions  of  the  cord.  The  direct  pif^ramidal 
tract  IS  only  affected  when  the  lesions  are  intense  in  the  upjwr  cervical 
r^on,  and  even  then  but  slightly.  The  direct  cerebellar  tract  is  always 
iotensely  affected.  The  ascending  tract  of  Goirers  sometimes  esca|K's, 
sometimes  is  jiartially  affected.  The  gray  substance  is  usually  intact. 
Rarely  the  anterior  comual  cells  or  those  of  the  j)()sterior  horn  or  of 
Clarke's  column  mav  be  slight Iv  modified. 

The  sclerotic  areas  differ  from  the  degenerated  jK)rtions  of  a  tabetic 
con!  in  presenting  hypertrophic»d  axes-cylinders,  many  spider-cells,  and 
notable  changes  in  the  blo(xl-vessels.  The  alteration  in  the  nervous 
tisfriie  is  also  proj)ortionate  to  the  vascular  lesions  and  most  intense  in 
their  neighl>orlnxKl.  Occasionally  a  chronic  meningitis  is  present. 
Cranial  nuclear  involvement  has  been  found  in  some  cases. 

To  sum  up,  the  lesion  is  of  a  myelitic  character  rather  than  that  of 
a  pure  j#arenchymatous  Wallerian  degeneration.  It  affects  tlu*  jK^sterior 
columns  from  the  lower  dorsal  area  uj)ward  and  the  lat(»ral  tracts  from 
the  cer\'ical  region  downward  in  increasing  intensity,  precisely  as  do 
secondary'  degenerations.  The  lesion  is  indiscriminate  in  localization 
and  bears  a  close  relation  to  the  arterial  supply  of  the  part. 

Symptoms. — ^The  symptoms  of  the  combined  scleroses  are  those 
of  spastic  paraplegia  and  locomotor  ataxia  variously  combined  and 
ass^ociated.  One  case  shows  a  preponderance  of  ataxia,  another  of  spas- 
ticity, depending  upon  the  distribution  and  intensity  of  the  lesion  in 
the  posterior  or  lateral  columns  and  upon  its  vertical  extent.  lesions 
of  these  tracts  give  us,  on  the  part  of  the  posterior  columns,  incoimli- 
nation,  an  ataxic  gait,  Romberg's  sign,  diminished  or  lost  reflexes,  lan- 
cinating pains,  anesthesias  and  paresthesias,  ocular  symptoms,  vesical  and 
genital  derangements,  etc.  Related  to  the  lesion  of  the  lateral  tracts 
we  have  exaggeration  of  tendon  reflexes,  foot-clonus,  motor  enfeeble- 
ment,  cramps,  spasms,  and  the  spastic  gait.  By  their  dissociation  in 
posterolateral  sclerosis  we  usually  find  ataxia  and  spastic  weakness, 
with  increased  tendon  reflexes,  well  marked  in  the  lower  limbs,  less  pro- 
nounced in  the  upper  extremities,  and  cranial-nerve  symptoms  arc  sel- 
dom entirely  absent. 

The  onset  of  the  disease,  when  not  due  to  a  diffuse  myelitis  of  more 
or  less  acute  character,  is  insidious.  One  of  the  (Miiliest  complaints  is 
that  of  becoming  readily  tired  in  walking,  the  legs  feeling  heavy  and  weak. 
Some  ataxia  soon  presents  itself,  as  is  shown  hv  the  un^stable  station  with 
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closed  eyes,  or  difficulty  in  turning  or  walking  under  the  same  condi- 
tion. The  knee-jerks  will  be  found  increased  in  activity  and  amplitude. 
The  cutaneous  reflexes  may  l)e  increased  or  diminished.  The  cremader 
is  usually  inactive.  Muscular  weakness  can  be  easily  detected.  The 
muscles  do  not  lose  their  contours  and  are  often  firm  to  tlie  touch,  but 
are  incapable  of  strong  contniction.  The  ataxia  increases ;  the  gait  be- 
conuis  very  uncertain,  with  a  tendency  to  sprawling,  and  at  the  same 
time  it  is  spastic,  so  that  the  feet  are  not  readily  brought  forward,  and 
they  may  l>e  shaken  by  clonus^  which  is  oflen  easily  developi^d  in  the 
calf  and  rectus  femoris  muscles.  Some  vesical  weakness  is  very  com- 
monly encountcnnl,  and  loss  of  sexual  apjxitite  is  frecjuent,  though  erec- 
tions and  even  painful  ]>riapism  may  annoy  the  patient 

Sensory  symptoms  are  much  less  common,  and  when  present  are  ex- 
tremely slight  as  comj)ared  with  tabes.  Instead  of  lightning  pains  we 
find  dull  aeheSy  usually  in  the  thighs  and  small  of  the  back  and  over  the 
sacrum.  ParesUietic  sensations  are  not  uncommon,  but  victual  anesthesia 
or  any  considenible  blunting  of  tactile  sensation  is  very  rare.  The 
(firdlc,  jKiin  is  (Kx^asionally  jiresent.  Visceral  crises  are  not  conmion,  and 
are  not  severe  when  they  do  occur.  Rc»ctal  and  vesical  tenestnus  and 
painfid  cramps  in  the  legs  at  night  are  sometimes  the  source  of  much 
complaint,  and  the  (Hirresponding  sphincters  may  be  im]>aired  in  exce|>- 
tional  cases.  There  is  often  inal)ility  to  satisfactorily  empty  the  bladder 
and  bowels.     Urinary  retention  may  then  lead  to  ci/stitis. 

The  upper  extremitie^s  almost  invariably  show  an  exaggeration  of  tlie 
tendon  reflexes,  and  some  rigidity  and  W(^aknes8  is  not  infreciuent.  An 
exaggerated  jaw-jerk  may  be  easily  demonstmteil  in  most  instances. 
Tremulous  twifchiiujs  in  the  tongue  and  face  are  not  rare,  and  sj>cech 
may  he  thickeneil  sliglitly,  even  in  the  crises  not  ass<wiated  with  part»tic 
dementia.  PupUlarij  Hifrnpinms  are  not  unconunon,  but  the  light-rc»flex 
IS  rarely  lost  wlien  ae(U)mm(Mlative  contraction  j)ersists.  Ine(|ualiti(*s 
of  the  pupils,  irregularities  of  outline,  and  sluggishness  of  motility  to 
various  stimuli  are  frequ(»ntly  notcnl.  The  inenUd  state  is  ordinarily 
normal,  but  there  may  be  s<mie  loss  of  memor}',  dependent,  mainly,  on 
lack  of  concentration  and  attention.  Prolonginl  mental  application  is 
usually  impossibles      In  short,  it  is  a  neurasthenic  state. 

As  the  disease  progresses  the  paresis  in  the  legs  and  the  spasticity 
in(T(»ase.  Th(^  static  at^ixia  is  also  exaggerat^^d  actually  an<l  also  by  the 
inereaswl  weakn(\ss.  Finally,  the  pati(»nt  is  unable  to  walk  ami  the 
spastic  ataxia  bec^omes  marked  in  the  arms.  The  paraplegic  state  is 
thus  indu(HHl,  but  sensory  disturbance,  as  a  nile,  is  insignificant  to  the 
liist. 

Course. — While  the  disease  is  progresswe  it  is  much  less  rapid  in  its 
course  than  tabes,  and  the  great  majority  of  cjises  never  In^come  entirely 
unal)le  to  walk.  Of  itself  it  rarely  e4Uises  death.  B(»dsor(»s,  cystitis, 
and  kidney  disease  an*  the  (»hief  dangers.  Intercurrent  affections  ne<!es- 
sarily  find  vi(!tims  in  these  devitalized  subjects.  The  cases  that  com- 
uK'iKM'  as  tabes  or  as  myelitis  present  features  referable  to  their  origin. 
Early  loss  of  kneivjerks,  tlu?  presence  of  ginlle  pains,  anesthesias, 
analgesias,  or  joint-lesions  with  spastic   features  in  the  up{)er  spinal 
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levels  are  probably  due  to  myelitic  extension  from  a  posterior  selen^sis. 
Those  presicnting  rapid  onset  and  ginlle  features  and  l(K*alized  atrophies 
ire  u:«ually  attributable  to  diffuse  myelitis. 

Diagnosis. — The  diagnosis  of  progressive  sjiastic  ataxia^  which  is 
the  best  descriptive  name  for  this  symptom  group,  de[x»uds  ujxni  the 
muscular  weakness,  the  ataxia,  the  s[>asticity,  and  the  j)rogressiveness  of 
the  disease.  In  early  stages  when  the  ataxia  is  prominent  it  is  usuallv 
mistaken  for  UibeSy  but  the  muscular  weakness,  the  increastnl  reflexes, 
the  insignificant  sensory  disturbance,  the  absence  of  ginlle  piiins,  and 
visceral  crises  should  at  once  differentiate  it.  In  hitor  stages  when  the 
paraplegic  featurt»s  are  preeminent  the  ataxia  is  lost  in  the  motor  extinc- 
tion, but  a  histor)'  of  it  can  usually  be  obtaineil.  Cross  or  J\x'al  lemonn 
are  now  sometimes  thought  of.  The  sensory  intc^grity  and  the  presence 
of  symptoms  in  the  arms  and  in  the  cranial  nerv(\'^  should  serve  to 
exclude  such  limited  lesions.  The  fnmihj  ataxias  j>resent  a  somewhat 
similar  symptomatology,  and  the  cortl-lesion  has  about  the  same  distril)u- 
iHrn.  The  familial  features,  the  nystiigmus  an<l  articular  disturbance, 
its  iKx.*urrence  in  early  life,  and  in  the  lype  of  Friedreich  the  abs<»nt 
patellar  reflex,  vshould  make  the  diagnosis  plain.  (WelnUar  fumor  can 
induce  ataxia,  incn»ased  knw^jerks,  and  w(*akness  in  the  legs,  but  also. 
iL<ually  has  vomiting,  oc*cipital  jmin,  choked  disc,  and  retracted  hwid,  and 
may  have  forced  attitudes  or  movements  to  distinguish  it. 

Prognosis. — ^The  slowly   progressive  tendency  of  the  disease  has 
been  sufBciently  insisted  upon.     Stationary  j>eri(xls,  or  those   conijwira- 
tively  so,  are  very  connuon,  and  even  improvement  in  the  individual 
ft*alures  of  s<mie  cases  are  not  infrequent.     Complete  relief,  in  the  nature 
of  things,  is  an  impossibility,  and  the  onwanl  course  of  the  jijiretic  and 
spastic  features  is  tiiken  up  sooner  or  later.     Mental  disturbance,  while 
micommon,  may  apjxjar  and  paretic  dementia  ensue.     Every  ciise  is  to 
be  judge<l  by  itself.     The  rapidity  or  slowness  of  development  in  the 
earlv  vejirs  of  the  maladv  is  likelv  to  mark  it  tliroujrhout.      As  already 
indioatetl,  only  a  small  |>ortion  of  the  cjises  reach  absolute  helplessness. 
Treatment. — ^The  treatment  of  a  case  of  progressive  s]>astic  ataxia 
will  be  modified  by  its  variety  and  origin.     W  hen  secondary  to  tabes, 
the  treatment  is  the  same  as  in  that  disease.     The  history  of  syi)hilis  is 
even  a  stronger  indication  for  antiluetic  trwitment  than  in  tabes,  as 
syphilitic  activitv  mav  directlv  influence  the  condition  of  the  cord  and 
be  amenable  to  proper  medication.     Counter! rritation  over  tlie  spine, 
spinal  stretching,  and  exercises  to  reestablish  coordinate  ni(»tor  control 
arp  valuable.      Thermic  baths,  and  hydrotherapy  generally,  here  find 
a  very  useful   application.     As  a  rule,  the  use  of  hot  douches,  s}>rays, 
and  baths  lessen  the  spasticity,  but  in  rare  cases  (H)ld  to  the  l)aek  luis 
the  better  effect.     Massage  of  the  muscles  and  gniduated  exercisers  are 
important,  but  the  fatigue  point  should  be  carefully  (\^tiinated  and  never 
exceeded.     To  this  end  the  paretic  features  are  the  guide,  and  the  sen- 
sation of  fatigue  the  criterion.     Owing  to  the  hyperexcitabilitv  of  the 
reflexes,  massage  sometimes  is  not  well  borne.     (ien(»ral  measures  look- 
ing to  the  physical  health  and  the  mental  (juietnde  of  these  patients  add 
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to  their  comfort  and  to  the  length  of  life.  The  bladder  ex>ndition  should 
receive  constaint  watcihfuhie&s,  as  a  high  degree  of  retention  may  develop 
without  attracting  the  patient's  notice. 


COMBINED  CORD-LESIONS  IN  ANEMIAS  AND  CACHEXIAS. 

Xonne  was  the  first  to  <ienu)nst rate  decided  changes  of  the  spinal  cord 
in  cases  of  pernicious  anemia.  Somewhat  simihir  changes  in  the  retina 
were  well  known,  and  aj)parently  identi(;al  degenerations  take  place  in 
the  brain.  This  obst?rver  found  degenerative  changes  in  the  c^onls  of 
t(?n  out  of  sev(»nteen  cjises  of  jxTuicious  anemia  though  symj)tonis  refer- 
able to  the  cord  had  been  observcnl  in  but  two.  I'he  changes  are  prin- 
cipally located  in  the  whit(»  matter  of  the  cord,  and  show  a  decided 
tendency  to  mainly  affect  the  posterior  half,  giving  rise  to  a  group  of 
symj)toms  referable  to  tlie  jK)sterior  and  lateral  tracts.  In  some  in- 
stances, however,  the  anterior  jHjrtion  of  the  cord  and  even  the  gray 
matter  is  involvtHl.  Bv  experimentallv  induced  anemia  in  the  brain 
and  cord  Massaro,  Sciciliano,  and  S)ukhanoff  have  dcmonstrati^Kl  similar 
cellular  changes  in  animals.  Teichmueller,  Minnich,  Lichtheim,  in  (ier- 
many,  Russell,  Batten,  Collier,  in  England,  Dana,  Putnam,  Riggs,  and 
Billings,  in  this  c(mntry,  among  many  others,  have  not  only  confirnHnl 
Nonue's  findings  i)ut  broadeiuHl  the  general  field  of  degt»nerative  condi- 
tions secondary  to  depraved  physical  states.  The  consensus  of  opinion 
now  seem;^  to  be  that  the  cord  changes  are  due  to  a  toxic  pn)cess, 
secondary  to  many  seriously  debilitating  systemic  conditions,  acting  ujhui 
a  nervous  svstem  of  deficient  attributes,  shown  either  bv  a  markt»d 
neurotic  heredity  or  by  gencTal  physical  defects.^  The  op<»ration  of  the 
toxi(5  procc'ss  is  apparently  by  way  of  the  vnscular  apjmratus,  giving  rise 
to  hcMuorrhagic  or  interstitial  changes  resulting  in  more  or  less  sclerotic 
transformation. 

WonuMi  are  affected  nearly  three  tim(»s  as  freciueutly  as  men. 

Symptoms  usually  ai)pear  after  the  age  of  thirty,  most  (Munmonly  in 
the  fourth  decade  of  life.  In  a<lditiou  to  the  filatures  of  the  anemias 
and  cachexias  and  the  conditions  arising  from  these  states,  there  is  often 
a  decided  mental  irritability.  Atrophy  of  the  oj)tic  nerve  has  been  ob- 
served in  some  instances.      Epileptiform  attacks  have  occurriKl. 

The  sym]>toms  refenible  to  the  s[)inal  cord  are  those*  of  ataxia,  spas- 
ticity, and  weakness,  variously  combined,  giving  rise,  as  a  rule,  to 
an  :itaxi(^  [>ara[>legia  similar  to  that  described  in  the  foregoing  s(^'tion. 
Earlv  in  the  disonh'r  the  tendencv  is  to  incTcased  reflexes,  which  later 
tend  to  subside  or  may  entirely  disappear  or  persist.  In  some  casi's  the 
knee-jerk  is  lost  early.  Girdle  sensations  are  not  uncommon.  Pares- 
thesiic  occur  from  the  first  and  are  persistent.  Neundgias  are  common, 
so  that  multiple  neuritis  is  often  suspected.  Beil-sores,  cystitis,  and 
sphincteric  palsy  may  l)e  encountered  in  terminal  states  excepticmally. 

The  duration  of  the  disorder  is  variable*.     Many  cases  reach  a  pro- 
found degree  of  exhaustion  Ix'fore  the  con!  symptoms  develop,  in  which 
case  they  are  lik(»ly  to  rapidly  attain  a  seven*  grade.      In  other  instances 
^  Putnam  and  Taylor,  "Jour,  of  Ment.  and  Nerv.  Dis.,*'  Jan.,  1901. 
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piiv^lii.¥i;i,  iiiorcii^Hl  reflexes,  uiid  motor  WHikat.'Ss  come  on  iuiridiotisly 
■ml  wwlure  for  a  imnilier  of  yesirs,  ilie  gi'uenil  physical  state  In-ing 
relatively  liiit  little  iin{>airctl.     In  a  general  way  tlies^;  eases  last  from 
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one  to  five  years,  the  feiicleney  iM'inii  sioadjly  f.ir  iIm' 
flighl  remissi<iii.-!  may  be  encoiintend.  In  Mime  in-tiuit 
iDci  senjiory  disturbance  l>eenmes  nitlier  ni|iiiUy  <rre:iter 


the   to' 


extremities  and  steadily  mounts  upwunl  like  an  ascending  myelitis  or 
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may  advance  and  rtHJode  niaiiy  times.  The  ultimate  outcome  is  almost  in- 
variably fatal,  aud  the  prognosis  depends  mainly  ujK)n  the  systemic  state. 
The  treatment  is  that  of  the  anemia  or  uiulerlyin^  eachexia,  the 
8ecx)ndary  tuxic  conditions,  and  the  resulting  changes  in  the  cord.  The 
disabilities  arising  from  involvement  of  the  cord  have  to  be  met  by 
gynuiasties,  exercises,  and  massjige. 

FAMILY  ATAXIA. 

In  1861  Friedreich  rejx)rted  several  cases  of  ataxia  occurring  in  the 
children  of  one  family.  They  presented,  among  many  symptoms,  the 
loss  of  the  patellar  reflex,  incoordination  of  all  four  extremitit^s,  nys- 
tagmus, disturbance  of  articulation,  and  a  progressive  tendency  to  help- 
lessness. Similar  cases  have  since  been  rej)orted  in  everj"  country,  until 
hundreds  may  be  collected  from  the  literature.  In  some  instances  the 
discnise  is  found  to  apjxjar  in  several  generations,  but,  ordinarily,  it  is 
confined  to  a  single  family,  and  usually  apjKjars  Ix'fore  adoU*scence. 
To  the  symptom  group  presented  by  these  cases  the  name  of  Frivdreicli^s 
dkeiise^  or  Friedreich^ h  akixia,  has  been  given. 

In  1880  Fraser  ^  reporte<l  a  series  of  crises  extending  through  sev- 
end  g(Mier*itions,  marked  by  the  same  symj)toms  as  occur  in  Friedreich's 
grouj),  ex(^ej)ting  that  the  reflexes  were  increased  and  ankle-c^lonus  some- 
timers  present.  Nonne,  in  1891,  rei>ort(Kl  a  similar  family,  and  clearly 
pointe<l  out  the  features  in  which  the  cjisc»8  falling  under  his  observation 
diffcTed  from  the  Frie<lreich  variety,  and  esjMJcially  the  fact  that  tliey 
developwl  later  in  life, — nanu^ly,  during  or  after  adolescence, — and  that 
they  friHiU(»ntly  showed  visual  defects  and  optic  atrophy.  Early  exam- 
inations of  Friedreich's  form  diseovennl  s])inal  sclerosis,  embracing  the 
|M)sterolatend  area  throughout  the  ex>r<l,  and  a  cord  of  diminutive  size 
in  some  instauiies.  To  this,  in  some  (uises,  is  added  an  undersizcil  cercv 
belhim  and  cranial-nerve  U'sions.  In  one  of  Nonne's  eiises  onlv  an  ex- 
treme  smallness  of  the  cerebellum  and  cord  was  found.  Switalski  ^ 
r(»ports  a  (?as(»  showing  diminutive  proportions  in  cord  and  cerebellum, 
degenerations  of  (to11\s  columns,  the  diri»ct  cerebellar  tmet,  Gowers'  tnu't 
and  some  atrophy  of  the  anterior  horn  cells.  The  cerebellum  showed 
a  diminisli(>d  number  of  convolutions,  separatcnl  by  deep  fissures,  and  a 
|)aucity  of  white  substance*.  A  family  very  similar  t<)  thosi*  of  Fniser 
aud  Nomie  was  rejiorted  by  Sanger  Hrown,  ^  and  autopsy  on  one  of  his 
cases  showed  nt)  gross  eerc'bellar  defect.*  Transition  eases ^  are  tx'ing 
()bs(TV(Ml  that  furnish  every  intermediate  variety  between  the  spinal 
ca8(»s  on  the  one  hand  and  th(»  cerel)ellar  cjises  on  the  other.  For  the 
latter  group  Marie  has  uschI  the  designation  p^eiidoaidxie  cerebelleuse, 
and  hereditdrji  cerebellar  (lULvia,  Senator  ^  s(»es  in  Fri(»dreieh's  ataxia 
only  the  manifestations  of  teratologi(^al  (•erel)ellar  and  spinal  defect. 
In  the  eas<»s  of  Nonne  and  others  marked  by  c<Tebellar  atro])hy,  or, 
mon*  [>robably,  <rereb(»llar  agenesis,  the  same  origin  is  aj>|>arent,  and  the 
variety  of  clinical  eases  and  anatomi(*al   findings  seems  to  dejH*nd  \\\ion 

»  "(JljLsjrow  M.mI.  Jour.,"  IHSO.  2  u  ^^y^y^  ic,)„.  (If  la  Salp^t.,"  Sept.,  1901. 

*  '*  Hniin,"  ls})o.  4  <»  Bniin,"  1^97. 

»  IlaiLshulU^r,  "  Kcv.  di-  Mini.,"  1895.    «  '*  B(»rlin.  klin.  WwhtMia. , "  1893. 
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Ae  location  of  the  principal  defect.  The  familial  and  hereditary 
features  of  these  cases  at  once  declare  their  embryonic  character  and 
origin.  The  portions  of  the  cord  that  undergo  sclerotic  changes  are 
precisely  those  which  are  last  to  develop  and  become  myelinated,  only 
rnching  completion  at  the  end  of  the  ninth  or  in  the  tenth  month. 

Etiology. — The  most  important  etiological  feature  of  the  family 
ataxias  is  their  embryological  nature.  Why  a  mother  should  give  birth  to 
several  children  with  defective  nervous  structures  or  other  teratological 
defects  it  is  impossible  to  say,  though  phthisis  and  other  exhausting 
caehexise  have  presented  in  some  of  these  parents.  As  is  common  in 
familial  nervous  diseases,  there  is  a  tendency  to  a  preponderance  of 
males,  and  the  transmission  is  usually  by  the  female  line.  Both  of 
these  points  are  illustrated  in  the  genealogical  diagram  of  Brown's  cases 
(Fig.  200).     In  a  given  family  there  is  frequently  noted  a  tendency  for 
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Fig. 200i— Family  tree  of  hereditary  ataxia,  reporte<!  by  I>r.  Sanjjer  Brown.  Explanation  of 
diagniu:  Shaded  Inclosures  indicate  herwiitary  ataxin.  .SjuaW's  indicate  njales;  circles  females.  The 
Da«lien>tolhel«fl  r^fer  to  thecai»ei«  in  Brown's  paper;  the  fir't  number  to  the  right,  the  age  at  death 
«ribepreieDt  age.    f  indicates  deceased.    The  la^t  number  indicates  the  age  at  onset. 


the  disease  to  be  manifest  at  a  progressively  earlier  age  in  successive 
children.  The  symptoms  are  likely  to  apj>ear  at  the  devel<)]>mental 
periods  of  life.  In  some  cases  they  are  congenitally  evident  ;  in  others 
the  first  or  second  dentition,  the  ages  of  puberty,  adi)lescen(;e,  and  com- 
plete adult  sexual  differentiation  and  re})r(Kluctive  ability  seem  to  make 
demands  that  the  defective  neural  apparatu.s  can  not  meet,  and  thert*- 
after  retrogrades.  In  exceptional  cases  the  disea.'^e  a]>pears  late  in  life. 
Friedreich's  type  usually  occurs  before  the  age  of  iourtoen  ;  hereditary 
cerebellar  ataxia,  or  Marie's  form,  after  pubescence.  In  many  cas(»s, 
especially  in  children,  and,  therefore,  usually  in  Friedreicirs  variety,  the 
occurrence  of  an  infectious  fever  appears  to  })recipitate  the  symptoms 
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of  the  (liscaxc.  In  titew  cases,  too,  tlie  corJ-lesioiiH  contspond  to  tliose 
of  the  combined  scleroses  and  oocnpy  the  jKMiterior  arterial  field  of  the 
cord's  cross-section.  The  cnibrvonic  vidnerability  of  this  portion  of  the 
conl  may  serve  to  locate  tlie  lesions  in  these  instances  in  tlie  lower  levels 
tlimu^li  the  iiiterme^lian-  of  the  vascular  sup]>ly  and  the  action  of  toxic 
factors. 

Morbid  Anatomy. — ^The  morbid  anatomy  of  these  family  ataxias 
varies  as  the  case  corres]K>n<ls  to  the  spinal  or  the  cerebelbr  t}'pe.  The 
cases  that  conform  strictly  to  Frie(lrclcli'n  ttt/ndronie  show  a  po>^crolateral 
Mc/eroitht  analogous  in  distribution  to  that  of  progressive  spastic  ataxia. 
There  is  a  dccidtnl  sclerosis  of  the  coluiaim  of  (ioU  (iiid  Burdaeh,  with 
shrinking  of  the  cord  in  this  region  throughout  its  entire  length.  There 
is  sclerosis  of  the  eroimed  pfframulal  trnrf,  of  Uowerif  trtKi,  of  the  titrai 
eerdiclfw  tmH,  of  IjMstoter'fi  traei,  and  frequently  atrophy  of  the  cells  of 
Vlitrke'n  column.  The  jtomffrior  horn  and  its  cells  are  slinmken  and  in 
mre  cases  tlie  anterior  corrniid  cells  arc  degenerated.  Marie  insists  that 
the  changes  in  the  pynuni(hil  tract  are  eoiitined  to  tlie  fillers  related  to  the 
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<lii-eet  cerclM'lliir  trsicts  and  (Jowcrs'  tracts,  and  do  n<it  directly  affect  the 
upiM'r  rnolor  neurons.  The  [Hirtions  of  the  cord  that  last  develop  are 
thus  alleeted  by  llic  ret  digressive  eluiiiges  of  the  malady.  A,"  a  nde, 
the  i-i„il  w  iindfi-iiftl  nnii  iii:iy  iii-e.-^-nt  only  two-thirds  of  its  usual 
thickness.  In  a  few  eases,  nolal.Iy  that  of  Minzel,  the  mnbiUn  and 
rirr/ivlliiiit  were  also  re<liieed  in  si/e  and  degenenition  bus  been  tnieed 
into  Ihe  I'eirlii-iuii.  The  jnuitiri'ir  nxiln  and  ijnii'/Ua  are  usually  imrmal. 
Reiinie,'  however,  tounil  digener.ition  of  |»<isterior  riM>t-liliers  and 
piisterior  i-iM>t-ziines.  The  eniuia!  n<rves  are  generally  sjiared  in  the 
s|iin;d    variety,  but  tbc  liypnglossus  and  iiplie  uervfs  have  l>e<^n  toiiiid 

The  errtM/arform,  in  the  few  eases  on  nconl,  lias  presented  atnipliy 
of  the  eerebelhim,  sis  in  FriLser's  ease,  in  one  of  Nonne's,  in  Switalski's, 
elf.  This  is  absent  in  Iti-owii's  c^ses,  but  the  wrelwUar  tracts  in  the 
eijiil  were  involved.  This  eerelu'llar  atnijiliy  iis  said  not  to  Ik-  selenitic. 
The  gray  substanw  is  abnoiiLially  thin,  I'nrkinje's  cells  are  few  in  numlier 
'  ■■  Hr.  Mill.  Jour.,'  July  l.->,  181)». 


DISEASES  OF  THE  WHITE  MATTER  OF  THE  COED.  457 

and  undersized,  the  white  matter  is  less  vohimiiious  than  usual,  and  the 
weigrht  of  the  organ  is  reduced  a  third  or  a  half.  The  conl  in  these 
cases  of  Marie's  type  is  undersized,  but  shows  no  sclerotic  degenerations. 
There  ap|K^rs  to  be  a  pure  genetic  poverty  of  fibers,  or  else  they  have 
disapiiearcnl,  leaving  no  trace.  In  Brown's  cases,  as  reported  by  Meyer 
and  later  by  liarker,^  there  was  degeneration  in  the  dorsolateral  cere- 
bellar tract  and  degeneration  in  the  gray  and  white  matter  of  the  cord, 
medulla,  and  cerebellum.     Optic  atrophy  is  not  infrequent. 

Symptoms. — ^The  motor  symptoms  are  the  most  prominent.     They 
commence  with  clumsiness,  especially  in  walking.     The  child  stumbles 
over  everv  trifle  and   becomes  more  and   more   unsteadv  on  its  feet, 
biter  the  gait  is  staggering  and  drunken  in  its  uncertainty.     Ataxia 
marks  every  movement  and  j)osition,  but  there  is  no  rigidity  even  in 
the  cases  prt*senting  increased  reflexes.      All   movements  are  clearly 
intentional,  though  clumsily  executed,  and   have  for  their  j)ur|)ose  to 
maintain  the  insecure  equilibrium.     In  standimj  the  body  is  constantly 
gwaying,  and  shuffling  steps  in  various  directions  are  frequently  taken 
to  maintiiin  the  balance.     With  closed  eyes  the  difficulties  of  the  station 
and  gait  are  not  notably  increased,  and  there  is  j^ractically  no  loss  of 
the  muscular  sciiscy  only  an  afcixic  incoordination  in  executing  move- 
ments.    Frecjuently  coarse,  rhythmic,  tremhling  or  jerky  movnneiits  are 
made  on  attempts  to   use  the  extremities,  and  at   rest  often  a  finger 
or  the  wrist,  shoulder,  elbow,  head,  or  lower  extremity  is  moved  or 
twitchoil  in  a  spasmodic  manner.     Such  movements  are  frequently  seen 
in  the  fac^,  esi)ecially  when  the  patient  begins  to  talk  or  when  some  emo- 
tional exprc»ssion  is  called  out.     Ordinarily,  complete  sup])ort  of  the  part 
or  its  complete  rest  causes  them  to  cease.     The  head,  in  a  similar  way, 
»)d?  in  one  direction  or  another,  and  may,  in  late  cases,  roll  around  on 
the  shoulders  as  if  articulated  with  ball  and  socket.     As  the  j)atient 
sit:*,  the  body  may  also  sway  about  alx)ve  the  hips.     An  examination 
of  the  muscular  strength  finds  it  but  slightly  reduced,  and  clearly  indicates 
that  there  is  no  serious  paralytic  state  prestait.     The  muscles  do  not 
waste  except  in  cases  of  long  standing,  and  then  only  rarely  and  mainly 
about  the  shoulders  and  hands. 

The  sensory  symptoms  are  objectively  and  subjectively  very  slight  or 
entirely  wanting.  A  few  cases  have  pains  or  even  darting  ])ains  in  the 
early  stages.  The  presence  of  anesthesia  or  analgesia  should  raise  a  sus- 
picion of  hysteria.     The  muscular  sense  is  practically  perfect. 

The  superficial  reflexes  are  not  disturbed.  In  cases  of  the  Friedreich 
type  the  deep  reflexes  are  diminishc^l  or  abolished  and  the  knee-jerk 
usually  disappears  very  early.  In  Marie's  form  the  dee])  reflexes  an^ 
exaggerated  and  foot-  and  rectus-clonus  are  commonly  encountered. 
The  ftphincters  are  unaffected. 

The  face  presents  an  appearance  of  hebetude  that  deepens  as  the 
dbease  advances  and  in  some  instances  first  c:dls  attention  to  its  inva- 
sion. The  features  droop  in  a  mask-like  blankness  of  expression, 
often  intensified  by  a  half-o{)en  mouth.  In  emotional  expression 
the  ataxic  unbalance  appc^ars,  resulting  in  contortions,  or,  at  least, 
»  *'  Decennial  I'ub.,  Uuivei-sity  of  Cliiciigo,"  1003. 
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exuf^'ratiaiis  «f  Jhi-ial  movenieiitc.  'i'litTo  iw  iisiially  wi'll-marked 
vi/»fatfmii«,  Tlie  tMiuHaticiiis  of  tlit;  ftliilic,  liowcvtT,  IiimI  to  «■<•«»('  if  the 
ey<-  in  :ii1nw<Hl  t4>  remain  at  rest,  uikI  vary  in  ani])]itii(l('  and  aiv  inrn-axcd 
l>y  t'tlort,  like  all  tlio  otliLT  timnitWtutiuiis  oi'  iiKMM>nIitiutt!  iiiu»c!ular 
balaii(;e.  It  is  oft<'n  ncti'ssiirj'  U)  tiint-t  tlio  cy**  widely  fnini  the  direct 
lint-  of  forwanl  vision  to  dovclop  tlio  nysta^nif  jerking.  Tliis  can 
iisnally  he  umtniplishcfl  liy  Imving  tlio  jMtticiit  lix  Ids  vyon  njxm  an 
obje<;t  in  an  ouUvartI  and  npwanl  direction.  I'lilsies  of  tlie  <K-iilar 
miM-les  are  extremely  ran".  Ji>ffroy  liiw  pn^lished  ()ne  iiw,  and  nnotlicr 
is  illustrattMl  liere.  In  Friwlreicli's  form  o/rf/c  (ifrn//l)i/  is  a  mre  excep- 
tion. Small  '  rejiorts  three  out  of  fonr  eiises  in  one  family  showing; 
sonte  degr<H>  of  it.  In  Marie's  fonn,  on  the  other  hand,  it  i»  n  n>ni- 
inoii  finding,  and  cdiuiiges  in  the  visiiid  iirtiifjf  und  in  the  form-  eitkI  eolor- 
JiMm  are  freipiently  eneounteretl.  The  iniplUnryrefittt;  jy  nsnally  normal 
in  l'"rie<!r('ichV  form,  bnt  may  l)e  atleete<l  in  Marie's  group. 

The  H/icffh  is  ataxie,  if  the  ex]tres.tion  may  be  used.  MiHliihflon 
of  the  voiee  and  promjtt  ciiiini-iiUion  are  defeiitwl  by  the  tardy  aii<l  inco- 
ordinate action  of  the  museular  up|>aratiis.  It  reminds  one  of  the  gait ; 
some  words  <-ome  <)niekly,  others  slowly,  and  Ihe  voiec  tone;*  change 
ttntUlonly   and    irregularly  in    pituh   or   other   (jnalities,  thongh    tend- 


A 
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ing  to  a  monotone.  The  infeUi;/e»re  of  these  |)aticnts  is  not  ninoh 
imjKiinH)  in  the  I'sirly  years  of  their  malady,  and  is  often  Ix'lied  by 
their  iiiKithelie  and  ('inpty  taws,  but  in  the  later  stages  of  the  disoiwe 
the  mind  is  frecpiently  slngui"''  '"■  shows  stmie  n-hirdation  of  develop- 
ment. In  Frieiln'ie.h's  form  physiesil  developnwnt  is  also  fretpiently 
n;timliil  if  the  disease  manifests  it.self  befon-  pnlwrty,  iinil  sexual  fnm-- 
tiims  are  e()rresjM>ndingly  baekwiini. 

Trirphh:  unit  rrwomotor  ihfrc/n  are  verj-  rarely  encountered,  or  are 
entirely  lacking  except  a  jK-euliar  couformatiou  of  the  f<*t  ami  a  slight 
vertebral  si^oliosis  that  are  I'nfpien't  in  Kriwireieli's  form.  The  ditb- 
/iii)t  iiHisists  of  an  exiiggeration  of  the  plantar  ar«h  which  sliiirt(>ns 
the  toot  notably  and  «mses  the  tm-s  to  assnme  the  "hammer"  posi- 
'  '■  M«i.  lieotni,"  N,  Y.,  July  "iO,  IrtlS. 
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tioa.  exU-niletl  at  tlie  first  anil  flexttl  at  the  othor  {ilialuiigos.  This 
is  (M  rt  it-Ill  a  rly  marked  in  the  big  toe,  which  usually  is  first  affected 
■nd  i:*  sometimes  the  first  symptom  uf  the  ili^'ase  tletectetl  Ity  rela- 
nvtB  conversant  with  its  forms.  The  deformity  in  iiicreasetl  wlien  tlie 
foot  is  extended  upon  tlie  leg,  and  if  slightly  marked,  may  disappear 
when  the  juitient  is  staniling.  A  similar  deformity  of  the  foot  is  also 
M>c«>uniere<l  in  some  of  the  family  and  sporadic  eases  of  progressive 
na-icnlar  atrophy.  The  wo/iW*  appears  in  most  of  the  well-develojied 
ases  of  Friedreieh's  form,  and  occupies  tlio  dorsal  and  himltar  spine. 
It  is  usually  slight 


Fto  Ml— Clubbed  fool  of  Frlcdnlch'i  dwue,  iha'lag  >hort?ped  srcb  and  lelncled  itrul  Loc 

Varieties. — The  two  major  varieties  making  up  the  gnnip  of  family 
ttaxias  have  been  indicated  throughout  the  pnireding  jKiges,  and  there 
are  msDy  authoritative  writers  who  regiird  them  as  distiiut  entities. 
Hmu  [Mincipul  differences  are  ctnitaiiR-d  in  tlie  following  tuUe.  The 
onbellar  features  clinically  pre<loniinate  in  both  ami  aiitopies  are  yet 
too  few  to  justify  their  complete  separation,  especially  as  all  inter- 
roe<^te  varieties  are  being  reported : 


Marie's  Form. 
HereJitury    cerebellar    a  lax  la    i 

usually  after  [iuIhtIj'. 
Very  eomuiun  anil  prunouncctl. 


Friedrhch's  Form. 
HereditaiT  spinal  ataxia   appears  usu- 

j^  before  puberty. 
ChoKic  movements  in  upper  extreiui- 

ties  and  oscillations  iu  bead  and  trunk 

frequeDt 
Optir  atroph;  and  amblyopia  very  es- 

Tendon  reflexes  diminished  or  absent. 
Clob-foot  and  Bcoliijsia  common. 

Course. — The  first  symptoms  to  attniet  attention,  unless  the  ca.ee  is 
cnageDital,  are  the  difficulties  in  walking.  iSometimes  wrtain  iaiuilies, 
wlio  have  lenme<l  to  know  the  symptoms  fi-oni  the  innnber  of  cast-s 
among  them,  recc^rnize,  by  the  faeies  or  the  scoliosis  or  the  chili-foot  and 
cramped  toes,  that  another  raemlier  has  been  added  to  the  list.     In  the 
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course  of  three  to  four  years  the  ataxia  in  all  four  extremities  is  well 
marked.  It  advances  and  augments  and  in  another  similar  period  takes 
the  ]>atient  oif  his  fcK*t  and  renders  him  practically  hel])Iess.  In  thiB 
state  he  may  live  ten  to  twenty  years  and  finally  die  from  intt^rcurrent 
disease.  While  the  course  of  the  disease  is  commonly  steadily  pro- 
gressive, long  remissions  may  occur  and  sudden  aggravations  take  placei 
but  death  does  not  result  directly  from  the  dij^order. 

Diagnosis. — The  diagnosis  of  a  case  of  family  ataxia  is  almost  self- 
evident  if  numerous  members  of  the  same  or  succeeding  generations  are 
affected,  but  in  certain  instances  no  such  collateral  cases  exist.  The 
differential  diagnosis  nmst  then  be  made  from  tabes,  chorea,  and  insular 
sclerosis.  In  tabes  the  gait  lacks  the  cerebellar  quality.  Posteriop 
sclerosis  also  j)resents  visceral  crises,  lightning  {Hiins,  vesical  weakness, 
sensory  disturbances,  and  pupil hiry  symptoms.  It  is  a  disease  of  full 
adult  life,  ha*  commonly  a  syphilitic  history,  and  nystagmus  is  extremely 
uncommon  in  it.  The  cases  of  family  ataxia  occurring  late  in  lire 
usually  present  increased  reflexes. 

From  chorea,  for  which  it  is  frequently  mistaken,  es|)ecially  in  chil- 
dren, family  ataxia  may  be  distinguished  by  tluj  niiijor  affection  of  the 
upjK^r  extremities  in  Sydenham's  disease,  its  rather  abrupt  onset,  and 
the  absence  of  nystagmus,  scoliosis,  club-foot,  and  persistent  abnormal- 
ities of  the  tendon  reflexes.  Huntingdon's  family  chorea  of  adult  life 
has  its  mentid  fexitures  and  forced  attitudes  and  movements,  which  are 
greatly  in  excess  of  anything  seen  in  the  family  abixias. 

Iiisidar  ticJerosIs  presents  the  closest  resemblance  t4)  family  ataxia, 
especially  Marie's  form  ;  and  as  it  also  may  affect  sevend  members  of 
the  same  family,  the  differentiation  may  be  most  difficult,  if  not  impos- 
sible. We  must  recall  its  distinctive  intention  tremor,  its  lack  of  static 
instability,  its  samning  staccato  speech,  its  spastic  features  and  gait. 

Prognosis. — The  outl(K)k  in  these  family  ataxias  is  always  ghx>my. 
Aside  from  the  helplessness  there  is  no  suffering,  and,  as  a  rule,  they 
bear  their  lot  with  an  aj)athetic  gcHnl  nature. 

Treatment. — The  management  of  these  cases  does  not  promise 
much  improvement.  Some  have  thought  that  spinal  stretching  and 
electricity  iniprovwl  the  incoonli nation.  Carefully  planned  exercises 
may,  jwrhaps,  assist  in  the  siune  direction. 

HEREDITARY   SPASTIC   PARAPLEGIA. 

Commeneing  with  Strum|K»ll,  groups  of  cases  have  been  recorded  by 
Bernhardt,  Philips,  South,  Newmark,^  Achanl  and  Fresson,'-^  Bayley,' 
and  others,  which  ]>resent  pure  spasticity  and  familial  traits.  Bayley 
tnicinl  the  disciise  through  five  genenitions,  the  individuals  aflccted 
showing  mark(»d  similarity  in  all  respeets.  In  his  series  it  seemed 
that  the  disease  once  escap<»d  did  not  reiip|)ear  in  the  descendants. 
Spiller  *  reports  a  family  showing  tlu?  disease  in  eight  generations. 

The  spastic  condition  may  appear  at  any  age  from  the  first  (Achard 

»  "  Mf<l.  News,"  Feb.  KJ,  1H97.         ^  "  (Jaz.  hebdom.  de  Med  et  de  Chir.,"  Dec.,  1«S)6. 
»  "Jour.  Nerv.  mid  Ment.  Dia.,"  Nov.,  1897.      *  "Phila.  Med.  Jour.,"  June  21,  1902. 
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ami  Fn»<si»ii)  to  the  fifty-sixth  year  (Strunipcll)  and  very  commonly 
k  pri«eedcMl  by  rfiome  infections  disease,  as  typhoid,  measles,  etc.  There 
I?  |Kiresis  only  in  the  terminal  stages  and  no  ataxia.  The  mnscnlar 
hvpertoiius  and  increased  reflexes  are  alone  noted.  Sensory  and  sphinc- 
teric  difficulties  are  absent  and  cerebral  featnres  are  insignificant,  or  only 
«ich  as  are  attributable  to  defects  in  the  intracerebral  jwrtion  of  the 
iDotor  jiathway.  The  leg  rigidity  may,  however,  render  the  gait  mark- 
edly spastic  and  walking  finally  impossible. 

The  symptoms  are  referable  to  the  pyramidal  tracts  which,  with 
the  columns  of  (ioU  and  the  direct  cerel>ellar  tracts,  were  found  degen- 
erates! by  Strumpell.  Erb,^  who  called  it  a  primary  spastic  ])araplegia, 
has  colltvtetl  ten  |K)stmortem  reports  showing  the  sclerosis  to  be  mainly 
coofiueil  to  the  lateral  |X)rtions  of  the  cord  and  principally  to  the  crossed 
pyramidal  tract.  Jendrassek  ^  believes  that  the  process  may  begin 
in  the  bniin,  bulb,  or  conl,  and  is  introgressive  in  natun*.  From  the 
familial  feature  of  these  cases  it  is  evident  that  tlie  basis  of  the  pani- 
plegia  is  a  teratological  defect  and  its  sometimes  late  aj)pea ranee  is  no 
bar  to  such  belief. 

Treatment  promises  little,  though  massage  and  carefully  selected 
exercises  may  accomplish  something. 

Tlie  prognosis  is  not  hopeful,  but  the  course  of  the  disease  is 
usually  very  slow  and  for  a  given  family  nearly  the  siuuc  in  all  the 
affected  members. 


SCLEROSIS  OF  THE  CORD  DUE  TO  VEGETABLE  INTOXICANTS- 
ERGOTISM,  LATHYRISM,  PELLAGRA. 

El^otism. — Epidemics  of  ergotism  have  arisen  in  various  loc»alities 
of  the  Old  World,  usually  in  times  of  bad  har\n»st,  when  the  people 
were  reduced  to  eating  ergoted  grain.  Brain  symptoms  in  the  form  of 
mania  are  often  associated,  and  epileptoid  attacks  are  common.  The 
disesise  res})ects  neither  age  nor  sex,  and  sometimes  animals  j)resent  sim- 
ihr  cord  symptoms.  These,  in  man,  consist  of  paresthesias,  lightning 
pains,  girdle  sensiitions,  analgesia,  static  instability,  and  an  ataxic  gait 
with  obliteration  of  the  patellar  reflexes.  Neither  oj)tic  atro])hy  nor 
pupillary  stasis  (xxnirs.  In  all  recent  autopsies  a  sclerosis  confined  to 
the  posterior  columns,  and  conforming  closely  to  the  changes  in  tabes, 
has  been  found.  In  many  instances  the  symptoms  develop  after  the 
poisonous  fooil  has  been  discontinued  for  some  months.  The  tendency 
of  the  disease  is  toward  recover)'  by  ])rogressive  amelioration  during 
several  years.  In  some  instances  even  the  knee-jerk  is  reston^d.  The 
mortality,  however,  in  acute  cases,  is  nither  grejit.  (For  fuller  particu- 
lars the  reader  is  referred  to  the  article  of  Tuczek,  "Archiv  f.  Psy- 
chiatrie,"  Bd.  xiii,  S.  99.) 

Lathyrism.^ — Epidemics  of  this  disease  in  Europe,  /Vfrica,  and  Asia 
have  been  noted  for  centuries.  The  cases  are  marked  bv  riii:iditv  ol*  the 
lower  extremities  coming  on  within  a  few  days,  and  paraplegic  symp- 

i"Br.  Med.  Jonr.,"  Oct.  11,  1902.  ^  "Dent.  Areh.  f.  klin.  Med.,"  Bd.  Iviii. 

*  Bmnelli,  "Trans.  Seventh  Internat.  Cong.,'^  vol.  ii,  p.  45. 
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tonis,  with  weakness  of  the  bladder,  fjenerally  ending  in  slow  recov- 
ery. They  coincide  with  famine  cxmditions,  when  the  people  eke  out 
their  subsistence  with  the  various  vetches,  such  as  Ixithyru^  sativus,  or 
ciceray  or  dymenam.  The  morbific  constituent  appears  to  he  an  alkaloid 
not  destroyed  by  ordinary  cooking.  The  symptoms  come  on  gradually 
or  sometimes  rather  abruptly,  and  a  spasmmlic  paraplegia  is  developed, 
producing  the  paraplegic  state,  so  far  as  motion  and  locomotion  is  con- 
cerned. Sensation  is  not  materially  disturbed,  though  paresthesias  and 
some  blunting  of  cutaneous  sensation  are  usual.  Mental  symptoms  and 
cerebral  features,  including  involvement  of  cranial  nerves,  seem  to  be 
lacking.  The  exact  lesion  is  not  known,  but  the  symptoms  all  \iomi  to 
disturbance  in  the  lateral  tracts,  or,  ]KThaps,  to  a  ix)sterolateral  sclerosis 
with  pre{)onderating  sjmsticity.  Often  such  cases  suggest  a  focal  lesion 
of  the  conl,  but  the  absence  of  serious  sensory  disturbance  and  the  com- 
plete recovery  that,  as  a  rule,  ensues  are  not  consistent  with  such  a  jxiint 
of  view. 

Pellagra  ^  is  sometimes  confounded  with  ergotism.  It  has  occurred 
mainly  in  ]X)vei*ty-strickcn  Italian  districts,  and  is  traceable  to  the  use 
of  diseased  and  fermenting  maize.  It  produces  mental  symptoms  that 
usually  call  for  asylum  treatment.  In  an  acute  form,  called  pellag- 
rous typhus,  it  may  rapidly  cause  death,  and  then  myelitis,  enteritis, 
meningitis,  and  lymphatic  adenitis  plainly  declare  the  toxemic  nature 
of  the  malady.  Many  cases  are  marked  by  a  rough,  intense,  rapidly 
extending  erythema,  usually  commencing  about  the  neck.  Belmondo 
considers  the  discjise  to  be  due  to  a  specific  organism.  Lombroso 
attributes  it  to  a  fungus  in  the  maize. 

The  conl-lesions  that  are  found  consist  of  a  leptomeningitis,  often 
with  much  thickening,  and  even  with  tlu*  fonnation  of  osseous  phupies. 
In  the  ('onl  itself  the  anterior  cx)rnnal  cells  are  frecjucntly  atroj>hie<l 
and  pigmented.  There  is  commonly  a  ]K)stcrolatercd  sclerosis.  This 
affects  the  colums  of  Goll  and  Bunlach,  mainly  in  the  upjx^r  conl-levels, 
but  spares  the  root-zone  of  the  poster<)-(»xternal  column.  The  crossed 
pynunidal  tract,  especially  the  lower  portion,  is  also  sharply  sclerosed, 
the  direct  cerelx^llar  tract  usually  escji])ing. 

The  spinal  symptoms  corresjxmd.  Ataxia  is  most  marked  in  the 
upper  extremities ;  s])asticity  is  pronounced  in  the  lower  limbs.  The 
iridian  reflexes  are  spared,  and  cutaneous  sensibility  is  not  much  affe<*ted. 
Strangely,  in  spite  of  the  usual  changes  in  the  anterior  a^rnual  cells, 
muscular  atrophy  is  insignificant.  The  disease,  clinically  and  anatomi- 
willy,  presents  much  resemblance  to  pan»tic  dementia. 

^  Tuczt'k,  '*  Monographie  sur  hi  Pellngre,"  1893. 


PART  VI. 

DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM 
WITH  KNOWN  ANATOMICAL  BASIS. 


Amoxg  the  various  diseases  that  have  alreadv  been  deserilMxl,  several 
have  presented  symptoms  referable  to  the  various  portions  of  the  entire 
ner\'oiis  apparatus  and  properly  l)elong  to  this  seetion.     Thus,  in  multiple 
iuuritis  all  nervous  levels  may  be  invaded.     Cerc^bnd,  spinal,  and  nerve- 
trunk  lesions  are  all  encomitt»red.     The  same  is  true  of  cerebrofq/mal 
meningitiSj  tabe^y  paretic  dementia,  bulbospinal  mu.'icular  atrophy,  ergotismy 
laihyrhsmj  iKilagra,  and  poUoencephatomyeUtin  ;  but  ibr  purposes  of  com- 
parison as  well  as  contrast  it  was  thought  most  ex|K'dieut  to  take  them 
up  in  the  ortler  chosen,  being  guided  by  the  preponderauce  of  nerve- 
trunk  or  spinal-cord  features  in  each  instance.    To  those  nauKnl  we  here 
add  multiple  inmilar  sclrrosia  and  sf/philis  of  the  nrrnmx  ^i/xtem.      With 
gome  of  the  syphilitic  lesions  we  are  already  ac(|uainteil. 


CHAPTER  I. 

MULTIPLE  CEREBROSPINAL  SCXEROSIS. 

}fuUiple  cerebrospinal  sclerosis — multiple  sclcra^is,  insular  sclerosis, 
Khose  en  plaques,  or  disseminated  sclerosis — is  a  disea^e  secondary 
usually  to  some  intoxicaticm  or  infection  often  of  a  mixe<l  sort.  It  is 
marked  by  numerous  islets  or  plaques  of  sclerosis  irregularly  distributed 
in  the  brain,  cord,  and  cranial  nerves.  These  are  related  to  the  blcxKl- 
^upply  of  the  part  and  probably  primarily  vascular. 

Etiology. — This  sclerotic  disi^ase  is  not  very  common.  For 
instance,  Uhthoff  in  six  or  seven  years  could  only  gather  about  100 
cases  from  all  the  hospitals  iand  clinics  of  Berlin.  It  affects  lx)th  sears 
indifferently  and  presents  a  large  ])repondcnnTcc  of  cases  between  the 
(!(}(»  of  twenty  and  thirty  years.  ^larie  ass(^rts  its  absolute  rarity  after 
forty,  but  cases  do  occur.  Children  are  sometimes  affected  and  it 
may  even  be  congenital.     Considerable  stress  was  formerly  laid   uj)on 
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hereditif,  but  tliis  element  in  chiefly  numifcst  in  a  iicun>]uthic  tendency. 
ICrb,  Op])enh<-iin,  and  Duclieniie  Iiuve  cited  examples  of  direct  succes- 
sion, and  it  lias,  in  a  small  nnnil>er  of  iii^^taiiocs,  affected  several  children 
of  the  same  fiiniily.  Her\'ouet  has  even  Been  nine  cases  in  one  gen- 
eration. OreiTcork;  eo//I,  iraumafimi,  and  variotiij  excesftea  have  l>een 
accused  as  causative.  Such  relation  is  subject  to  donbt,  tliough  all 
these  influences  are  capable  of  aggravating  the  disease  when  ouce  estab- 
IisIkkI  and  of  precipitating  additional  muiiifestations  of  its  activity*. 
Hoffhian,'  for  instance,  in  a  study  of  100  eases,  attributed  the  cause  to 
trainna  in  13,  but  in  one-half  of  the  cases  no  alleged  cause  coidd  be 
mentioned.  The  mtwt  important  etiological  factors  are  tlie  infertions. 
Typhoid,  ]ineumonia,  malaria,  measles,  scarlet  fever,  small-pox,  diph- 
theria, wIuMiping-cougli,  erysijielas,  dysentery,  cliolera,  influenza,  and 
the  puerj)erium  have  been  followed  by  the  development  of  the  symp- 
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toms  of  multiple  sclerosis  within  a  few  weeks  or  months.^  Oppen- 
heiiu  3  found  that  in  eleven  out  of  twenty-eight  cases  treated  by  him 
the  patients  hud  long  been  ex{)ose«l  to  the  influence  of  laid,  cop|x;r, 
zinc,  etc.,  and  emphasizes  the  significance  of  otviipafimis  attended  by 
sucli  intoxiciitioiis.  (.'liareot,  in  one  of  liis  later  lectures,  reported  a 
case  consecutive  to  cerebral  rheumatism.  Infection  may  cxjdain  some 
of  the  family  groups  of  nuiltiple  sclenisis  and  Opjtcnheim's  oI>ser\-ation 
of  the  disciise  in  a  mother  and  child.  From  the  numerous  and  often 
mixc<l  infections  noted,  it  seems  unlikely  that  we  have  to  deal  with  a 
sjx-cific  oiganism.  It  is  also  a  debated  question  whether  the  morbific 
micniltes  act  through  their  <'lal«)rated  [)oisons  or  by  embolic  colonization. 
It  is,  however,  quite  definitely  scttle<I  that  the  irritative  influence 
reaches  the  central  nervous  organs  through  the  blood-channels  and  there 


MULTIPLE  CEBEBBOSPINAL    SCLEROSIS, 


465 


sets  up  the  localized  sclerotic  processes.  Early 
sclerotic  patches  ordinarily  show  a  centrally  diseased 
blood-vessel,  and  thrombi  have  been  found  in  several 
instances  which  Ribbert,^  with  Marie,  is  disposed  to 
attribute  to  microbic  emboli. 

Goldscheider  ^  declares  the  process  analogous  to 
that  of  an  acute  myelitis  originating  through  the  vas- 
cular supply,  while  Schuster  and  Bielschowsky  ^  con- 
sider the  change  as  primarily  interstitial. 

Morbid  Anatomy. — MaeroscopicaUy   the  men- 
inges  retain    their    normal    appearance.       The   pia 
mater   is    translucent   and    frequently  the   sclerotic 
patches   on    the  cerebral  and  cord  surfaces  can  be 
seen   through  it     These  present  various  sizes  and 
shapes  and  are  usually  grayish  or  pinkish  gray  in 
color.     In  some  ca.ses  they  may  only  appear  after 
undei^ing  the  action  of  bichmmate  and  other  hartl- 
eoing  solutions.     In  distribution   they  recognize  no 
law.     Sometimes  they  are  most  frequent  on  the  sur- 
face ;  sometimes  they  are  confined  to  the  interior  of 
the  cord  and  brain.     In  a  general  way  they  seem  to 
prefer  the  white  substance  to  the  gray  matter.     They 
are  found  from  the  cerebral  convolutions  to  the  tiluni 
terminale  and  in  variable  numbers  from  a  few  to 
several  hundred.     Their  dimensions  are  those  of  a 
millet-seed  to  a  walnut  or  larger,  and  they  are  often 
of  irregular,  but  almost  invariably  of  definite,  outline. 
They  may  invade  the  cranial  nerves,  especially  the 
optic,  and  the  spinal  roots  are  not  exempt.     On  sec- 
tion, they  present  a  retracted  apjx?aranee  if  old,  a 
salient  aspect  if  recent.     Both  sorts  may  be  found  in 
the  same  case. 

Microscopically  the  definite  outline  of  the  placjues 
is  still  maintained,  and  they  are  sharply  distinguished 
from  the  surrounding  normal  tissue.     The  myelin  has 
disappeared  from  the  nerve-fibers  which  ])ass  through 
theni,  but  the  axis-cylinders  usually  persist  and  some- 
times are  enlarged.     In   recent  plaques  there  is  an 
abundance  of  granxJar  bodies  throughout  the  islet, 
but  in  older  lesions  they  are  confined  to  the  peri- 
phery of  the  plaque.     Thnmgh  and  everywhere  in 
the  plaque  is  a  proliferation  of  the  neuroglia,  at  once 
the  evidence  and  the  result  of  the  irritant  cause  of 
the  lesion.     Observers   are   agreed    that  secondary 
degenerations  do  not,  as  a  rule,  follow  the  develoj)- 
ment  of  these  sclerotic  patches.     Deprived  of  their 
myelin  covering,  insulation  is  probably  impaired  in 
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>  Virohow's  "  Arohiv,"  18^5.  »  "  Zeit.  f.  klin.  Med.,"  Bd.  xxx. 
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the  nerve-fibers,  and  to  tliis  fact  some  writers  attribute  in  part  the  trem- 
bling and  other  motor  disturbances  commonly  presented.  Occasionally 
myelinated  fibers  are  found  in  old  patches,  and  it  has  been  suggested 
that  they  may  be  due  to  a  regenerative  process.  These  particularly  occur 
in  the  pyramidal  tracts  and  in  Goll's  columns.  Popoff  insisted  that  the 
alleged  neuroglial  hyperplasia  does  not  exist,  but  regards  this  appearance 
as  due  to  degeneration  products  of  the  myelin  and  axis-cylinders.  Red- 
lich,^  however,  in  a  later  study,  insists  fully  upon  the  glial  increase 
in  all  cases.  The  nerve-oells  embraced  in  the  plaques  are  diminished 
in  size,  often  pigmented,  and  their  processes  are  atrophic  or  may  have 
disappeared. 

In  the  optie  nerve  there  is  the  same  interstitial  increase  without  division 
of  axis-cylinders,  and,  according  to  UhtholF,  papillitis  and  atrophy  of  the 
disc  only  occur  when  the  plaque  is  situated  immediately  behind  the  globe. 

The  vessels  in  the  plaques  show  decided  changes.  The  coats  are 
thickened,  especially  the  external  tunic,  so  that  in  section  they  remain 
open  and  dilated.  The  perivascular  sheaths  are  also  dilated  and  at 
times  obliterated.  In  other  instances  thrombotic  occlusion  of  the  ves- 
sels has  been  observed.  One  vessel  particularly  altered  is  usually 
found  near  the  center  of  each  small  sclerotic  patch,  and  the  sclerosis 
is  most  intense  at  and  about  this  })oint.  The  appearance  indicates  that 
an  early  emlx)lism  or  thrombosis  sets  up  vascular  lesions  extending  to 
the  perivascular  spaces,  and  entails  irritative  sclerosis  of  the  adjacent 
neuroglia. 

A  certjiin  number  of  cases  must  be  kept  in  mind  where  the  early 
changes  are  due  to  diffuse  myelitis  or  cerebritis,  or  both,  and  in  which 
secondary  degenerations  and  numerous  focalized  softenings  give  rise  ta 
a  similar  clinical  picture. 

Symptoms. — Wide-spread  as  are  the  lesions  and  haphazard  as  is 
their  location  in  multiple  sclerosis,  the  clinical  symptom  group  of  the 
disease  is  tolerably  uniform  and  ordinarily  easily  recognized. 

The  motor  features  constitute  the  most  imjx)rtant  group  of  symp- 
toms in  multiple  sclerosis.  The  r/alf  is  usually  disturbed  at  an  early 
pericxl  of  the  disease.  Sometimes  it  is  clearly  and  purely  spastie,  identi- 
cally the  same  as  that  presented  in  the  }>araplegic  state  :  legs  rigid,  knees 
adducted,  toes  turned  in  and  dragging  along  the  ground ;  clonus 
siiowing  in  the  trembling,  shaking  legs,  which  are  pulled  up  and 
advanced  by  swaying  movements  of  the  Ixnly  and  pelvis ;  all  re- 
flexes exaggerateil.  To  this  is  usually  addcnl  more  or  less  uncer- 
tiiinty  of  equilibrium,  and  we  have  a  combination  of  cerebellar  stagger- 
ing and  spastic  rigidity  which  has  been  ciMod  the  cerebellof^cumodie 
gait,  and  is  the  one  most  frequently  encountered.  In  exct»])tional  cases 
the  gait  is  purely  cerebellar  in  quality,  without  any  rigidity,  and  with 
diminished  or  normal  reflexes.  There  is  commonly  more  or  less  muscular 
ireaknesfij  which  may  reach  a  ])araplegic  degnx.*  and  defeat  all  attempts  at 
walking.    In  exceptional  instances  the  lower  extremities  are  not  affected. 

A  (considerable  proportion  of  cases  present  apoplectiform  attacks,  fol- 
lowed by  transiiory  paralysis  at  some  pericnl  of  the  disease.     In  rare 

1  '*Xeurolog.  Centralhl.,"  180G,  p.  562. 
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instances  such  an  apoplectiform  attack  is  the  initial  manifestation  of  the 
disease.^  Sometimes  both  limbs  and  the  face  on  the  same  side  are 
involved  ;  sometimes  we  have  a  crossed  paralysis ;  sometimes  the  face 
escapes^  and  sometimes  the  palsy  is  paraplegic  in  distribution. 

The  upj)er  liml)s  present  not  only  the  spastic  weakness  already 
noted  in  the  lower  extremities,  bat  here  is  dcvelojHHl  to  its  highest  de- 
gree the  so-calle<l  intention  tremor,  which  is  characteristic  of  the  dis- 
ease. While  at  rest  the  hands,  trunk,  and  head  are  perfectly  quiet ;  but 
once  the  patient  attempts  to  reach  any  article,  es]KK»ially  if  the  movement 
be  somewhat  extensive  and  requires  precision,  the  entire  member  be- 
comes animated  with  a  coarse  trembling  which  augments  in  amplitude 
as  the  movement  continues.  Finally  the  object  is  seized  with  con- 
giderable  rudeness.  The  moment  the  arm  is  again  placed  at  rest,  and 
supported  so  that  no  muscular  effort  is  expended,  the  tremor  at  once 


Fig.  207. — Handwriting  in  two  cases  of  multiple  sclerosis,  showing  irregular  intention  tremor. 

ceases.  This  tremor  shows  clearly  in  the  handwriting  of  these  patients, 
and  writing  may  finally  become  impossible.  Unlike  the  trembling  of 
paralysis  agitans,  which  is  most  pronounced  in  the  fingers  and  while  at 
rest,  the  intention  tremor  of  multiple  sclerosis  usually  arises  at  the 
roots  of  the  extremities,  and  they  are  moved  in  their  entirety  from  the 
shoulder-  or  hip-joints.  This  accounts  for  the  mde  range  of  the  tremor 
excursions,  and  perhaps  for  their  slow  rate,  which  usually  is  between 
five  and  eight  to  the  second.  The  lower  extremities  may  also  i)resent 
this  intention  tremor  to  some  degree,  and  it  frequently  shows  in  the 
trunk  and  head  of  the  patient  if  without  back-support  or  head-rest. 
The  movements  of  the  head  are  usually  antero})osterior  in  direction,  but 
Doay  also  be  somcW'hat  lateral  and  then  tend  to  produce  circumduction 
of  the  head  upon  the  shoulders.  Fretjuently  the  tremor  is  much  more 
marked  on  one  side  than  on  the  other,  and  nirelv  it  is  unilateraL 

One  of  the  ordinary  tests  of  this  tremor  is  to  direct  the  patient  to 

take  a  drink  from  a  tumbler  of  water.     In  marked  cases  the   tremor 

appears  directly  the  hand  starts  toward  the  glass.     This  is  reached  in  a 

fairly  direct  line,   gras|x?d    suddenly,  and   with  increasing    oscillations 

carrieil  toward  the  lips,  which  are  protruded  to  meet  it,  with   the  head 

ami  body  advanceil  and  shaking.      Tlie  motions  become  more  and  more 

vijij<»rous,  and  finally  the  glass  is  rattled  or  daslied  against  tlie  teeth,  and 

the  water  not  already  spilled  may  drench  the  patient's  i\\i'k^  and  clothing. 

»  Boulogne,  "  Kev.  de  >Ud,"  May,  lsj)3. 
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Tli(»  little  remaining  is  obtained  by  steadying  one  hand  with  the  other, 
and  firmly  holding  the  glass  with  the  mouth.  This  tremor  is  increased 
by  vmbarniHsing  etnotlonsj  and  is  somewhat  proportionate  to  the  extent 
and  (luraflon  of  the  movement  attempted. 

Sensory  features  in  multiple  sclerosis,  in  a  general  fashion,  may 
be  said  to  be  insignificant,  so  far  as  general  senmbility  is  concerned. 
Oecasionally  a  ])atient  complains  of  anomalous  sensations  of  heat  or 
cold,  formication,  fullness  in  the  limbs,  and  sometimes  of  ])ains  which 
may  even  be  lightning-like  in  character  or  of  the  girdling  form.  Ae- 
conling  to  Freund,  the  slight  objective  sensory  changes  sometimes 
encountered  are  confined  to  the  fingers  and  toes  mainly,  and  to  the 
distal  ]>ortions  of  the  limbs.  They  consist  of  disturbance  of  touch,  of 
hypendgesia  and  analgesia,  and  insignificant  mtxlifications  of  thermic 
sensibility.  They  are  often  transient  and  changeable.  F.  von  Gebhardt  ^ 
claims  that  in  advanctnl  cases  certain  areas  present  jKjrmanently  dis- 
ordered sensation.  Hemianesthesia  and  other  hysterical  distributions 
of  anesthesia  sometimes  complicate  multiple  sclerosis,  as  the  diseases 
may  be,  and  often  are,  associated. 

IIe(tr!n(/y  t(Mfe,  and  Mme/I  are  singly  disorder(*d  in  rare  cases  of  multi- 
ple sclerosis,  usually  in  the  direction  of  deficit,  and  may  In?  completely  lost 

Disturbance  of  sight,  on  the  other  hand,  is  frequent,  oft«n  very 
marked,  and  of  great  diagnostic  value.  The  ocular  ap})aratus  may  be 
affectcil  in  any  portion  of  its  neuromuscular  make-up.  Nydagmusj 
usually  consisting  of  lateral  movements,  is  presented  by  over  half  the 
cases,  perhaps  in  seventy  per  cent.  True  nystiigmus,  in  which  the  eyes 
constantly  oscillate,  occurs  about  once  out  of  five  such  cases,  the  other 
four  presenting  nystigmiform  movements  only  on  (xjcasion,  particularly 
when  the  eyes  are  forcibly  deviated  to  the  right  or  left  It  should 
be  sought  by  directing  the  patient's  line  of  sight  throughout  the 
entire  lateral  and  vertical  range  of  ocular  movement.  In  seventeen  per 
cent,  of  crises  IJhthofF  found  paretic  c^^nditions  of  the  extrinsic  eye-mus- 
cles. These,  like  the  heraiplegic  features,  are  usually  transient.  They 
may  constitute  a  (complete  external  ophthalmoplegia ^  or  be  confined  to  any 
of  the  motor  oculi  nerves,  or  to  portions  of  the  third  cranial  pair.  They 
are,  as  a  rule,  bilateral  and  affect  the  amociate/l  movements^  showing  their 
nuclear  nature.  The  nystsigmus  is  of  a  similar  nature,  and  probably 
due  to  the  disturbed  mus(»ular  balance. 

The  pupils  may  show  miosis,  inequality,  and  diminished  reflexes  to 
both  light  and  accommodation,  but  the  Rol>ertson  pupil  is  practically 
imknown,  and  miosis  is  usually  associated  with  an  exaggeration  of  the 
light  reflex. 

The  optic  7ierve  is  very  frequently  affected  and  vision  is  often  modi- 
fied. The  papilla  may  show  optic  neuritis  or  atrophy,  but  the  atrophy 
is  very  seldom  extreme,  and  the  disc  usually  retains  some  color  in  a  part 
of  its  expanse.  Some  |)apillary  modification  is  found  in  over  one-half 
of  all  cases,  and  some  cases  showing  no  changes  in  the  nerve-head  still 
present  visual  defects.  Virion  may  be  slowly  or  rapidly  reduced  and 
blindness  may  follow,  but  the  amblyopia  is  onlinarily  transitory,  and  a 

1  '*Deut  Arch.  f.  klin.  Med.,"  Bd.  Ixviii,  No.  1  u.  2. 
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considerable  degree  of  sight  is  frequently  restored.  Central  scotomata, 
irregular  or  regular  retraction  of  the  field,  dyschromatopsia,  particularly 
for  red  and  green,  may  l)e  variously  conibine<l  in  the  field,  and  in  these 
respects  the  ocular  disturbances  are  rarely  syninietrical  and  may  be  en- 
tirely unilateral.  They  may  l)e  of  insidious  or  rapid  development  and 
may  be  early  or  late  manifestations  of  the  disease.  They  bear  a  rough 
relation  to  the  intensity  of  other  symptoms  and  often  increase  corre- 
spondingly with  them. 

Visceral  disturbances  are  insignifi<^nt  in  insular  sclerosis.  Rectal 
ami  vesical  incontinence  or  retention,  gastric  crises,  and  other  similar 
manifestations  of  organic  disease  of  the  conl  are  sometimes  encountered, 
but  are  not  severe  in  degree  or  constant  in  appearance. 

Trophic  disturbances  are  unusual.  Loss  of  nails,  gluteal  decubitus, 
and  h>calize<l  wasting  of  muscles,  particularly  of  the  iiiterossc^ous  mus- 
cles of  the  hand,  have  l)een  met  with. 

Bulbar  Symptoms. — Difficulty  in  swallowing  and  in  mastication, 
trembling  of  the  tongue,  inability  to  protrude  it,  glycosuria,  and 
polyuria  are  occasionally  encountered,  and,  with  the  other  bulbar  symp- 
toms already  noted,  point  to  the  location  of  sclerotic  patches  in  that 
r^ion. 

Cerebral  Features. — Among  the  most  chanicteristic  symptoms  of 
multiple  sclerosis  is  the  speech  defect  This  is  very  connnonly  present 
and  consists  of  a  slow,  monotonousy  scanning  pronunciation  that  slights 
no  syllable  and  ends  abruptly,  spasmodically ,  explosively  with  the  last. 
It  sometimes  causes  elision  of  the  final  sounds  or  everv  svllable  mav  be 
slurred.  There  is  a  distinct  effort  to  articulate  each  sound  with  rests 
between.  This  staccato  speech,  in  marked  cases,  is  well  marked,  but 
in  some  instances  it  mav  lack  some  of  its  features  or  entirelv  default. 
Its  mechanism  is  of  difficult  explanation,  hut  is,  at  least  in  some  cases, 
attributable  to  faulty  action  in  the  articulative  muscles. 

Vertigo  is  sometimes  present  and  may  disturb  the  patient  at  rest  or  in 

walking.      In  some  cases  the  nystagmus  causes  ohjec^ts  to  dance  before 

the  eyes ;  in  others,  with  ocular-muscle  j)aresis,  there  is  diplopia,  both 

of  which  may  cause  vertigo.     In   rare  instances  the  vertigo  [)resents 

M^nidre's  type.     The  apoplecii/onn  and  epilepiifmn  attacks  that  have 

been  already  incidentiilly  mentioned,  spasmodic  /aur/htcr  and  cryiny  and 

slight  menffil  ejifeeblenicnt,  with  indifference  and  dejection,  indicate  cerebnd 

lesions.      In   nire   cases  an  exjiansive,    egotistic  delirium  of  grandeur 

may  api)ear  closely  resembling  that  of  paretic  dementia,  and  complete 

dementia  may  ensue.      Hunt  ^  insists  that  paretic  dementia  and  multiple 

sclennis  are  sometimes  coml)ined  in  the  same  subject. 

Hoffman, 2  in  the  100  eases  on  which  he  based  his  study,  found 
speech  difficulties  in  54,  giddiness  in  64,  headache  in  40,  o])tic  atrophy 
in  60,  nystagmus  in  56,  intention  tremor  in  71,  paresthesia*  in  iU),  and 
(objectively  disturbed  sensation  in  28.  The  sexes  were  about  ecjuallv 
represented  by  47  women,  5.'3  men. 

Course  and  Forms. — The  onset  may  occur  abni])tly  by  an  aiM)]>lec- 
tiform  attack,  followed  immediately  by  hemiplegic  or  paraplegic  or 
monoplegic  w<*akncss,  or  these  may  suddenly  apjK'ar  without  the  con- 

1  "Am.  Jour.  Med.  Sci.,"  Dec.,  1903. 
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vulsive  attack.  In  other  instances  vertigo  or  visual  disturbance  sud- 
denly ojiens  the  program.  More  frequently  the  ons<^t  is  gradual  and 
the  course  progressive.  Difficulty  in  walking  or  in  speaking  or  the 
trembling  is  first  noticed  and  gradually  increases,  leading  in  the  other 
prominent  features  of  the  malady.  Sometimes  the  initial  feature  con- 
sists of  attacks  of  pain  of  a  stabbing,  lancinating  variety.  The  advance 
of  the  disease  may  be  chronically  progressive,  or  it  may  show  exacer- 
bations or  remissions,  and  continue  finally  to  advance.  Sometimes  the 
amelioration  is  |)ermanent  and  recovery  is  possible.  In  progressive 
cases  death  may  result  from  intercurrent  maladies,  from  an  apoplecti- 
form attack,  from  bulbar  accidents,  or  from  the  exhaustion  of  terminal 
dementia. 

The  duration  of  the  disease,  like  it8  anatomical  basis  and  its  symp- 
toms, is  very  variable.  It  may  reach  full  development  within  a  few 
months  or  a  yt^r,  rarely  almost  at  a  lK)und.  It  may  terminate  in  a 
year,  last  twenty,  or  recede  completely  at  any  time. 

In  some  instances  only  one  or  a  few  of  the  most  notable  symptoms 
of  the  disease  ever  develop.  These  cases  constitute  the  fomves  frudes 
of  Cliarcot.  Thus  the  trembling,  or  the  speech  defect,  or  the  gait  with 
or  without  nystagmus,  or  bulbar  symptoms  and  amyotrophy  may  pre- 
dominatt*,  while  other  symptoms  are  only  very  slightly  developed. 

Diagnosis. — In  a  well-developed  case  the  diagnosis  may  be  made. 
The  intention  tremor,  cerebellospasmodic  gait,  spastic  weakness,  nystag- 
mus, and  syllabic  sj>eech  make  a  |>ositive  picture.  The  differentiation 
from  family  ataxia  may,  however,  present  great  difficulty  when  several 
members  of  the  same  family  are  affected  with  multi])le  sclerosis.  Fried- 
reich's discjise  is  marked  by  flaccidity  and  alK)lished  knee-jerks,  the 
motor  difficulty  is  purely  ataxic  and  never  spasmodic,  and  optic-nerve 
symptoms  an*  pmctically  always  absent.  In  the  heredowrebellar  ty|>e 
of  family  ataxia  there  are  incnsised  reflexes  and  often  o[)tic  atn»j)hy,  but 
a  long  family  succession  of  cases  rarely  fails  us,  and  the  motor  difficulty 
here  agjiin  is  devoid  of  spasticity  and  is  purely  ataxic.  In.  neither  tyj>e 
do  we  find  the  well-developed  syllabic  speiK^h  nor  the  intcuition  tremor, 
though  the  speech  is  modified  and  ataxic  and  there  are  choreic  move- 
ments which  might  at  first  mislead.  Cases  elinically  mistaken  for  amy- 
otrophic kUn'fd  f<cJerottij<  have  been  recently  Reported  by  Pn)bst  and 
Bnuier,  one  for  tratuft^erse  mydiiiH  by  Siemerling,  and  one  for  a  Brown- 
Srtpuird  paralyniH  by  Jeremias. 

Hysteria  is  cjipable  not  only  of  mimicking  every  objective  symptom 
of  insular  sclerosis,  but  sometimes  is  associated  with  it  in  the  same 
jKitient.  It  shouhl  never  be  out  of  mind  in  making  the  diagnosis,  and 
the  stigmata  of  the  neurosis  should  be  faithfully  sought  in  every  instance. 
Cases  showing  hysteriad  signs  and  the  symptoms  of  multiple  sclerosis, 
according  to  I^uzzard,^  should  be  l(M)ked  upon  as  probably  organic  if  the 
tendon  reflexes  are  exaggerated  and,  at  the  same  time,  the  plantar  reflex 
is  abolished.  This  observer  has  noted  ojUic  atrophy  in  one-half  of  his 
cas(\s  of  insular  sclerosis,  and  found  Habinski's  t(K?-sign  in  all  in  which 
it  has  been  sought. 

In  the  partial  cases,  mainly  marked  by  one  of  the  prominent  char- 

»  "  Brit.  Meti.  Jour.,"  May  (J,  1H99. 
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artenVtics  of  multiple  sclerosis,  the  diagnosis  is  decidedly  difficult.  In 
even-  such  instance  all  the  features  of  insular  sclerosis  should  be  sought, 
and  some  of  them,  if  only  partially  developed,  will  be  found  to  fix  the 
diagnosis,  or  the  presence  of  signs  of  other  discloses  will  guide.  When 
trembling  predominates,  we  must  exclude  paralysis  agitans,  metallic 
iDtoxtcations,  chorea,  and  hysteria.  When  the  s|)eech  defect  is  most 
prominent,  we  must  think  of  paretic  dementia  and  the  family  ataxias. 
Id  cases  showing  a  predominance  of  cerebellar  ataxia  intracranial  tumors 
and  the  family  ataxias  must  be  excluded.  When  the  gait  is  purely 
spastic,  we  must  exclude  transverse  myelitis  and  the  combined  scleroses 
of  the  cord. 

Prognosis. — While  the  outlook  in  a  case  of  multiple  sclerosis  is 
always  grave,  the  tendency  to  remissions  and  the  occasional  complete 
recession  of  the  disease  make  it  distinctly  more  hopeful  than  in  the 
destructive  sclerotic  lesions  of  tabes  and  cross-myelitis.  It  is  impossible 
in  a  given  case  to  forecast  its  probable  course  so  long  as  it  is  progress- 
ing. Apoplectiform  seizures  followed  by  paralytic  features  and  aggra- 
vation of  all  the  symptoms  may  occur  at  any  moment ;  but  when  the 
disease  has  shown  remission  and  improvement  we  are  justified  in  hop- 
ing, with  due  reservation,  for  better  things. 

Treatment. — In  every  case  the  nature  of  the  origin  of  the  malady 
will  guide  therapeutics.  If  the  disease  is  to  be  considered  as  mainly 
due  to  infections  and  to  the  continuous  activity  of  microbic  life,  which 
from  time  to  time  leads  to  new  plaques  or  increases  old  foci,  bactericidal 
preparations  are  indicated— quinin  in  malaria  ;  mercury",  iron,  arsenic, 
and  salicyl  preparations  in  other  septic  (X)nditions.  Generally  speaking, 
ao  antisepticemic  regime  is  in  order.  This  may  only  be  valuable  when 
the  general  resistive  powers  of  the  economy  are  increase<l  by  the  best 
hygienic  and  general  health  measures.  The  future  may  furnish  some 
organic  antitoxin  more  |)oweriul  than  our  present  meilicaments. 


CHAPTER   II. 

SYPHILIS  OF  THE  NERVOUS  SYSTEM. 

The  syphilitic  lesions  of  the  nervous  system,  especially  of  the  cen- 
tral apparatus,  arc  of  extreme  frequency  and  of  almost  infinite  variety. 
In  tins  section  little  more  can  be  attempted  than  an  enumeration  of 
them,  with  special  reference  to  clinical  peculiarities  and  the  most  effica- 
cious mode  of  treatment 

Syphilitic  nervous  disease  may  be  divided  into  (1)  those  due  to  the 
active  ravages  of  the  virus  and  (2)  those  which  follow  the  infection  and 
are  not  marked  by  neoplastic  products.  The  one  is  specifc,  the  other 
paragjfphilitie.  The  first  is  microbic,  the  second  toxic  or  chemical.  Such 
a  view  of  luetic  lesions  and  consequences  gives  us  the  best  working 
basis  at  the  present  time.  Syphilis  is  capable  of  transmission  to  ofi- 
spring  in  either  form,  and  we  have  some  hereditary  syphilitic  diseases 
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of  the  general  nervous  system  marked  by  the  ordinary  gummatous 
processes,  and  others  due  solely  to  faults  of  nutrition  and  toxic  action. 
Again,  both  the  syphilitic  and  parasyphilitic  lesions  may  be  present  in 
tlie  same  individual  at  the  same  time  or  at  different  periods.  The  fol- 
lowing tabulation  may  serve  to  systematize  the  subject : 
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Meningitis 
Cerebri  tis 
Arteritis 
Neuritis 


Mania 

Mehincholia 

Pseudoparesis 


Meningomyelitis 

Myelitis 

Spinal  paniplegias 


r  Tal)eH 

Paretic  dementia 

Optic  atrophy 
-  Neurasthenia 

Hysteria 

Epilejisy 
^  Neuralgia 

^  Juvenile  tal)es  and  paresis 

Intantilisni 

Hydrocephalus 
^  Cerebral  or  spinal  agenesis 


Specific  lesions  of  the  general  nervous  system,  like  specific  lesions 
elsewhere,  originate  in  the  connective  tissue  or  blood-vessels  and  sec- 
ondarily affect  the  ])arenchyma,  disturbing  function  fii'st  and  finally 
destroviuir  the  essential  cells  and  fibers  of  the  part.  Karelv  thev  arise  in 
l)ony  structures  and  tlienee  invade  the  adjoining  nervous  apparatus  or  act 
upon  it  by  pressure.  Their  peculiarity  is  in  tlie  gnnuny  plastic  exudate 
and  its  formative  tendency.  It  is  essentially  a  neoplastic  process,  which 
may  vary  from  an  appearance  of  simple  inflammation  to  the  accumula- 
tion of  sizeable  tumoi's.  In  early  stages  there  is  oi\on  a  marked  ten- 
dency to  regressions  and  recidives.  Old  lesions,  if  of  e()nsidenil)le  size, 
may  easeatc^  witliin  and  cicatrize  upon  the  surface  by  fibrous  organiza- 
tion and  fibroid  changes  may  alone  remain  to  indicate  the  preexisting 
gummy  condition. 

Acquired  syphilis  affects  the  central  nervous  system  by  specific 
lesions  in  a  very  considerable  proportion  of  all  luetic  cases.  Hjelmann, 
leaving  out  of  the  (juestion  both  tabes  and  paretic  dementia,  states  that 
from  1  .V  to  2h  per  cent,  of  all  cases  of  syphilis  develop  cerebrospinal 
lesions,  and  tiiat  of  those  ])resenting  the  tertiary  features  of  the  infec- 
tion, twelve  per  cent,  show  invasion  of  the  cerebrospinal  axis.  Four- 
nier  puts  this  latter  percentage  at  twenty-one.  In  the  great  majority 
of  cases  the  syphilitic  process  is  wide-spread  and  s<nnewhat  haphazard 
in  its  location.  Very  rarely  do  eases  of  spinal  sy]>hilis  laek  evidences 
of  cerebral  involvement  at  some  period,  but  cerebral  syphilis,  on  the 
contrary,  is  sometimes  devoid  of  spinal  eoinplieations.  We  nuiy,  for 
descriptive  purposes,  divide  these  cases  of  acipiired  active  syphilitic 
lesions  into  the  cerebnd  and  the  spinal.  Their  conniion  association 
should  never  l)e  foriiotten. 
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CEREBRAL  SYPHILIS, 

Syphilitic  cerebral  meningitis  is  perhaps  tlie  most  frequent  form 
of  cerebral  syphilis,  and  usually,  to  some  extent,  complicates  all  otlicr 
varieties  of  encephalic  lues.  The  favorite  location  is  the  basilar  area, 
especially  the  interpeduncular  space,  fn>m  which  it  frecjuently  extends 
upward  on  to  the  convexity  of  the  parietal,  and  particularly  of  the  frontal, 
lobes.  So  commonly  is  the  base  atTocted  that,  speakiug  clinically  and 
according  to  Charcot,  it  may  never  be  considered  exempt,  even  ivhen 
the  symptoms  point  to  the  convexity  alone.  Tlie  distribution  recidls 
that  of  tuberculosis.  A  gelatinoni^  transparent  substance  infiltrutes  the 
Boft,  meninges  about  the  circle  of  Willis  and  the  optic  chiasm.  It  is 
composed  of  small,  round,  embryonic  cells,  and  is  very  vascular  and 
viscoid.  Caseation  and  sclerotic  degeneration  mark  the  lesion  later. 
The  adjoining  or  enveloped  ner\'es  and 
vessels  may  be  injured.  Neuritic  atrophy  on 
the  one  hand  and  obliterating  arteritis  on 
the  other  are  thus  set  up.  Extension  of  the 
process  to  the  nerve-shoaths  and  interstitial 
structure  accounts  for  the  verj'  frequent 
symptoms  on  the  part  of  the  cranial  nerves 
in  cerebral  syphilis. 

In  the  tield  of  syphilitic  nieningitis 
gummy  ma'^ses,  or  gumnwiia,  are  usually 
encountered.  They  vary  in  size  fr(>m  mili- 
ary bodies  to  tumors  as  \nvpi}  as  filberts, 
which  may  he  solitary,  few,  or  many  in 
numlM>r.  Their  lavorite  location  is  at  the 
base  or  on  the  convexity,  ewjx^iaHy  on  the 
frontal  lobes,  but  no  ix)rtion  of  the  bniin  is 
exempt.  Sometimes  they  tWrni  on  the  sur- 
face or  in  the  thii-kness  of  the  dura  mater, 
or  deeply  within  the  bnun,  on  some  septal  '  '"  ™  "*  "  "'^'■ 

infolding  or  [icnetrating  blood-vessel.     They 

comport  themselves  as  do  brain-tumors  geuerally,  and  give  rise  to  similar 
localizing  signs  and  symptoms.  Sclerous  or  filmnis  degcncnition  marks 
the  later  stajjes  of  all  these  specific  iie<n»lastic  lesiims,  and  gives  Hm'  hi 
what  is  sometimes  called  sclerous  syphilitic  meningitis. 

SjTphilitic  cerebritis  may  exist  as  a  din^t  extension  fnmi  a  s|M>cific 
meningitis  or  gumma,  or  may  occur  mon-  or  less  indeiH-iidently,  It  may 
present  itself  us  a  diRuse,  gummatous  oneophalitis,  or  ns  locali/id  en- 
cephalic giinimata  which  tend  to  caseatc,  or  it  may  apfiear  in  cireum- 
Bcr!t>efl  patches  or  plaques,  especially  in  the  [tontine  and  pediinculiir 
surfaces,  which  may  end  in  seleri'us  patches.  Every  syphilitic  juiiccss 
in  the  brain  eutailsa  fiurrouudingzimeof  eerchnil  solVening  orcerebrilis. 

Syphilitic  Cerebral  Arteritis. — Syiihilitic  endarteritis  in  the  bmin 
is  a  comparatively  common  accident.  It  may  n>siilt  in  the  oblitera- 
tion of  the  large  basilar  vesst^-ls   secimdarily  to  a  gimnnatous  meuin- 


474  DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM. 

0 

gitis,  or  it  may  develop  as  a  primary  focus  of  syphilitic  activity.  Its 
legitimate  result  is  a  localized  ischemia,  which,  if  complete,  results  in 
thrombotic  brain-softeuing.  H(»ubner  insists  u|X)n  its  frequency  in  the 
basal  ganglia.  The  middle  cerebral  arteries  are  frequently  affected 
either  in  the  numerous  small  branches  of  the  Sylvian  or  by  the  complete 
obliteration  of  this  motor-zone  vessel. 

It  is  also  estiiblished  that  cerebral  hemorrhages  may  follow  a  specific 
arteritis.  This  rarely  occurs  within  the  brain-substance,  but  more  often 
takes  phu^e  in  the  large  and  comjiaratively  unsupported  Imsilar  vessels, 
resulting  in  a  foudroyant  ajioplectic  stroke  almost  immediately  fatal. 

Sjrphilitic  Lesions  of  the  Crajiial  Nerves. — Owing  to  their 

exposed  position  at  the  base,  where  specific  cerebral  invasion  is  most 
common,  the  cranial  nerves  are  very  commonly  implicated.  The  relative 
frequency  with  which  they  are  affected  diminishes  from  the  chiasm  and 
optic  nerves  backward  toward  the  bulb.  The  order  is  as  follows: 
Optic  nerves,  motor  oculi,  abducens,  trifacial,  facial,  auditory,  and  only 
rarely  the  glossopharyngeal,  vagus,  and  hypoglossus. 

The  motor  oculi,  or  Oiird  nervcy  is  affected  in  about  forty  j)er  cent. 
of  the  cases,  and  shows  a  particular  vulnerability  on  the  jmrt  of  the  fibers 
supplying  the  levator  of  the  U])per  lid.  Hence  the  frequency  and  sig- 
nificance of  ptosis.  Inequalities  of  the  pupil  and  pupillary  stasis  are  of 
equal  imi^rtance  and  frequency.  A  rigid  pupil  should  always  raise  a 
suspiciim  of  syphilis.  It  is  to  brain-syphilis  what  the  Robertson  pupil 
is  to  tabes.  Referable  to  the  affection  of  the  chiasm  and  optic  nerves 
and  tracts  we  find  all  forms  of  irregular  and  unequal  contractions  of  the 
visual  fields.  Optica  neuritis  is  very  fr(H|uently  ]»resent  and  atrophy 
may  result.  The  trifacial  may  be  involv(Hl  in  one  or  all  its  branches, 
causing  disturbed  sensibility  sometimes,  but  more  frequently  neuralgic 
pains  of  corresjKinding  distribution.  Infre<|uently  facial  |)alsy  is  en- 
countered, and  in  rare  cases  this  js  associated  with  deafness  on  the 
same  side. 

The  amount  of  injurj'  to  a  nerve  varies  within  wide  limits,  but  oflen 
presents  the  suggestive  peculiarity  of  advance  and  recession,  giving  rise 
to  temjM>rary,  fugaceouH  palsies  and  temporary  sensory  feaJturejUy  such  as 
amblyopia,  lasting  a  day  or  two.  Afler  several  such  attacks  the  dis- 
ability is  likely  to  persist  ]>ermanently  and  indicates  a  destructive  change 
in  the  nerve,  which  (.x)inmences  as  an  inti^rstitial  infiltration  and  neuritis. 

The  general  symptoms  of  cc»rebral  syphilis  are  modified  by  the 
particular  lesions  that  are  present.  Th(»se,  as  a  rule,  are  multiform^  but 
with  special  prominence  of  certain  fwitures.  One  case  attracts  most 
attention  by  its  eye  symptoms,  another  by  its  neuralgic  pains,  another 
by  its  convulsive  manifestiitions,  another  by  its  stupor  or  mania  or 
paralysis. 

There  is  always,  or  nt^arly  always,  an  initial  iwriixl — a  prenionUory 
period — that  it  is  of  the  greatest  imjK)rtance  to  nx^ognize.  Then  only 
does  medication  offer  a  fair  chance  of  effecting  a  cure.  Once  passed, 
irreparable  damage  is  done,  and  the  best  that  can  be  hoped  is  to  check 
further  mischief  and  leave  the  brain  and  nerves  scarred  with  cicatricial 
tissue.     Rrain-syphilis  appears,  ordinarily,  during  the  secondary  period. 
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hut  may  occur  at  any  date  after  tlie  first  few  months.  Thus  the  first 
rear  shows  the  greatest  number  of  cases,  which  diminish  gradually,  year 
by  year,  to  the  end  of  life.  There  is  no  |)eriod  of  exemption  after  infec- 
tion. Cases  of  brain-syphilis  are  encountered  twenty,  thirty,  and  forty 
yeare  after  the  initial  sore,  and  probably  many  syphilizcd  individuals  die 
from  other  causes  and  thereby  escai)e  luetic  brain  accidents.  If  ter- 
tiary manifestations  appear,  the  likelihood  of  the  occurrence  of  brain- 
syphilis  is  increased.  It  is  imjwrtant  to  know  that  a  blow  or  jar  to  the 
skull  may  precipitate  and  focalize  syphilis  in  the  brain,  and  may  greatly 
aggravate  it  when  present.  The  siune  is  true  of  mental  shock  and  fright. 
The  phenomena  of  the  j)remonitory  stage  consist  of  headtiches,  disturb^ 
anees  of  deepj  mental  changesy  and  physical  decline. 

The  hecuiaehe  in  its  typical  form  is  atrocious  in  severity,  often  cir- 
cumscribed, and  deeply  seated.  It  is  frequently  marked  by  local  ten- 
derness ou  percussion  and  shows  daily,  usually  nocturnal,  exacerbations. 
The  syphilitic  headache  may  remit  w^ithout  apjiarent  cause,  or  an  ex- 
acerbation may  be  followed  by  a  ptosis  or  an  amblyopia,  or  it  may  ter- 
minate upon  the  appearance  of  a  hemiplegia  or  other  serious  secondary 
brain-lesion.  Usually  the  only  sedative  capable  of  controlling  it  is 
morphin,  but  it  yields  in  a  few  days  to  either  niercurj-  or  the  iwlids. 
While  the  headache  is  mainly  vesperal  or  nocturnal,  in  some  instances  it 
is  most  severe  in  the  morning  and  some  trace  of  it  usually  lasts  through- 
out the  twenty-four  hours.  Commencing  in  a  localized  area,  it  may 
gradually  invade  the  entire  head,  and  frequently,  if  unchecked  by  proj)er 
treatment,  lasts  weeks  and  months. 

The  deep  is  modified  in  two  ways.  There  is  insomnia  or  sopor. 
The  nocturnal  headache  in  itself  may  destroy  sleep  at  night,  but  in 
addition  the  patient  often  fails  to  sleep  after  the  headache  subsides. 
liUfomnia  often  occurs  early,  l>efore  the  headache  has  grown  intense. 
Later,  there  is  usually  a  tendency  to  stupor ^  and  this  also  may  a])pear 
early.  Tlie  patient  dn>|>s  to  sleep  at  any  time  during  the  day,  at  his 
meals,  over  liLs  paper  or  desk.  Aroused  at  night  by  the  co[)halalgia,  he 
dr(>|>s  back  into  a  heavy,  stuporous  .sleep,  and  often  recjuires  vigorous 
rousing.  In  a  somnolent  way  he  may  get  up  for  any  purjwse  and  at  once 
dmp  to  sleep  on  returning  to  bed.  The  stu|X)r  may  become  continuous 
and  reach  a  comatose  depth. 

Mental  changes  ordinarily  accompany  the  cephalalgia.  The  patient's 
wits  are  dulled.  He  is  apathetic,  disinclined  for  study,  work,  or  social 
enjoyment.  The  memorj'  is  frequently  impaired.  He  looks  and  acts 
and  feels  depressed  and  indifferent.  His  ideas  come  slowlv  and  he  mav 
show  irritability  or  become  greatly  depressed. 

Hie  general  health  often  fails.  The  appetite  is  commonly  lost  early, 
?tTength  diminishes,  flesh  is  lost,  and  the  skin  and  mucous  membmnes 
jrrow  pale  and  anemic.  Often  at  this  time  vertigos,  tingling  in  an  ex- 
tremity, inequalities  in  the  pupils,  a  drooping  lid  or  some  twitching  of  a 
limb  indicate  the  imjx»nding  storm  and  show  its  direction. 

Special  Symptoms. — After  the  premonitory  period  or  even  from 
the  first  the  disease  shows  one  of  three  major  teiuh^ncies,  marked  by 
the  preponderance  of  meningitis,  arterial  accidents,  or  tumor  formation, 
respectively.     These  may  be  and  usually  are  variously  combined. 


47(»  DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM. 

The  meningeal  form  is  nmrkcil  by  extreme  depression  unci  torpor. 
The  patient  lies  like  one  narcotized  or  Ktu|>elie<l  with  alcohol.  At  times 
he  cnn  be  roused  to  answer  in  monosyllables,  but  promptly  sub»itles  into 
the  letliaT}!:ic  slate  and  may  l>ecome  miconscious  and  cumatoiie  for  u  few 
moments,  for  an  hour,  or  for  several  days.  When  he  talka  it  i«  in  an 
iinL-crtiiln  mid  nnrcliable  way.  Frequently  there  is  a  little  delirium. 
His  heudache  alone  sei'ins  to  canse  liini  tronble.  Usually  pupillary 
shigt^ishness  and  inequality  are  present,  ptosis  and  squints  are  frequent, 
and  diplopia  sometimes  admitted.  There  may  be  urinary  incontinence 
or  retention.  Fever  is  ordinarily,  btit  not  invariably,  alBent'  ami  the 
physical  fnnctions  are  well  curried  on.  Death  rarely  results  fnmi  this 
torn)  of  n'rcbral  syphilis,  but,  on  tlie  other  hand,  M)mplete  reojvcry  is 
ninally  rare.  Some  tniee  in  the  way  of  mental  a)Mithy  is  likely  to  i>er- 
sist.  In  exceptional  instances  there  is  wild,  maniacal  delirium  and 
motor  excitement,  an  elevated  temperature,  and  quickcnetl  {kiIsc. 

The  Arterial  Form. — Cerebral  syphilitic  arteritis  is  usually  accom- 


[)anie«l  by  basilir  s|>ccifie  meninfjitis  and  tlie  premonitory  headache. 
Craniid-nerve  symptoms  an-  also  usnully  present.  It  gives  rise  to 
thrombus  and  eerebnil  softening,  nwiiltiug  in  liemiplc^a  or  mtmoplegia, 
or  aphasia  or  other  loeali!!e<l  <^)rti(id  disability.  Usually  this  does  not 
come  on  at  once,  but  by  slight  preni.mitnry  strokes  and  numerous 
"warnings."  Tnmsitor)-  plegias  and  a|)liasias  are  always  suggestive 
of  syphilis.  When  tlw  motor  cortex  is  involved,  si^ism  or  partial 
epilepsies  are  commonly  indnced.  The  rule  applies  hero,  as  in  gtim- 
matn,  tliat  epileptic  seizures  after  the  age  of  thirty  are  generally  diie  to 
syphilis,  and  that  paralvtic  seizures  in  adults,  Wfore  the  age  of  forty,  in 
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the  absence  of  canliac  and  renal  lesions,  are  almost  invariably  sypliilitic. 
Another  iiKlication  of  syphilis  is  a  multiplicity  of  lesions.  A  double 
hemiplegia  or  left  hemiplegia  with  aphasia  or  pseudobulbar  palsy  from 
double-sided  lesions,  or  cerebral  hemiplegia  and  ])araplegia  from  brain- 
and  cord-lesions,  in  the  same  case,  speak  for  syphilis. 

Hnnorrhagey  as  already  indicated,  is  usually  from  a  large  basal 
vesi?el  and  is  promptly  fatal.  It  is  commonly  secondary  to  aneur}'smal 
degeneration  and  is  a  rare  cause  of  death  in  syphilitics.  Occasionally 
thiombosisy  beginning  in  the  circle  of  Willis,  eventually  reaches  and 
oh^nicts  the  basilar  artery,  and  death  follows  coma. 

The  iruminatous  form  of  cerebral  syphilis  is  usually  marked  by 
focal  symptoms,  and  here  all  the  rules  of  cerebral  localization  apply. 
As  above  indicated,  the  favorite  hxjation  for  gummata  is  at  the  base  and 
up>n  the  frontojiarietal  convexity,  precisely  the  regions  in  which  focal 
symptoms  arise.  These  consist  of  cortical  states  of  irritation  and  de- 
straction, — in  other  words,  of  limited  epileptic  attacks  and  cortical  i>alsies, 
and  of  cranial-nerve  Unions.  Usually  the  focal  signs  and  symptoms  in 
gimimatous  cases  are  preceiled  by  the  premonitory  phenomena.  This 
might  l)e  ex|)ected,  as  the  usual  meningeal  or  cortical  gimima  is  sec- 
ondary in  point  of  time  to  a  more  or  less  diifuse  specific  meningitis.  In 
rare  cases  the  convidsion  is  the  first  manifestation  of  cerebral  invasion. 
Generalized  fits  and  epileptiform  convulsions  are  not  rare  in  diifuse 
cortical  syphilis,  and  may  be  associated  with  the  Jacksonian  attacks, 
petit  mal,  momentary  aphasias,  sudden  "  thic^kening  of  the  tongue,*'  and 
similar  evidence  of  circumscribed  lesions.  Syphilis  also  seems  capable, 
acconling  to  Foumier,  of  producing  a  i)arasyphilitic  epiU^psy  to  which 
attention  will  be  recalled.  (For  further  details  reganling  cerebral  gimi- 
mata  the  reader  is  referred  to  the  chapter  on  Cerebral  Tumors,  page  255.) 
Syphilitic  Mental  Diseases. — ^The  mental  disturbances  of  brain 
syphilis  are  those  of  organic  brain  disease,  but  in  subjects  strongly  pre- 
dispos<*d  to  insanity  the  syphilitic  cachexia  may  induce  ordinary  forms 
of  insanity.  Morbid  mental  states  due  to  the  encephalic  ravages  of  lues 
are  most  fr(H|uently  of  the  depressed  varieties  groujwd  umler  the  generic 
name  of  melancholia,  with  a  decided  tendency  to  dementia.  Less  fre- 
quently there  is  exaltation  and  delirium,  which  may  Ik'  intense,  and  in 
hoth  tonus  hallucinations  are  common.  Signs  of  gross  brain-lesions  are 
rarely  wanting.  Cranial-nerve  symptoms,  loc*alizing  fits,  monoplegic 
palsies,  and  speech  defects  point  the  way  to  diagnosis. 

In  some  instances  symptoms  arise  that  closely  ape  those  of  paretic 
dementia,  and  give  rise  to  the  term  syphiiific  })fiemhp(irei<w.    The  differ- 
ential diagnosis  may,  indeed,  be  impossible.     The  features  suggesting 
active  syphilitic  disease,  as  contrasted  with  the  degenerative  changes 
of  paresis,  are  a  less  steadily  progressive  course,  less  expansiveness,  less 
amnesia,  less  speech  difficulty,  absence  of  the  Robertson  pupil,  presence 
of  cranial-nerve  palsies  and  early  monoplegias,  and  improvement  under 
antisyphilitic  treatment.      Syphilophobia  and   hy]K)chondriasis,  arising 
from  the  knowledge  or  fear  of  being  infected,  have  only  an  indirect 
relation  to  the  disease. 

Diagnosis. — ^The  diagnosis  of  encephalic  syphilis,  when  there  is  a 
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plain  history  and  marked  evidences  of  previous  infection,  ordinarily 
presents  no  difficulties.  In  cases  where  such  data  are  lacking,  one  of  the 
nicest  of  diagnostic  problems  is  furnished.  Nodumcd  headaches  of  the 
character  described,  epUeptoid  aitacJcs  occurring  after  the  age  of  thirty, 
or  apoplectic  altuchi  appearing  before  the  age  of  fifty,  should  at  onoe, 
singly  or  in  combination,  raise  the  suspicion  of  syphilis.  A  histoiy  of 
any  sort  of  a  genital  sore  strengthens  the  case ;  and  if,  in  addition,  the 
slightest  secondary  manifestation  can  be  detected  or  recalled  by  intelligent 
cross-ijuestioning,  small  doubt  remains.  It  may  be  stated  that  the  great 
majority  of  cases  of  syphilis  of  the  nervous  system  present  very  slight 
secondaries,  or  these  may  have  entirely  escaped  attention.  Another  indi- 
cation of  syphilis  in  brain  disease  is  a  rmiUJplicity  of  lesions.  Cord  and 
brain  symptoms  in  the  same  patient  are  significant,  as  are  double-^ided 
brain-lesions  or  lesions  of  both  base  and  convexity.  The  almost  con- 
stant presence  of  basilar  gummy  meningitis,  with  its  consequent  cror 
nial-nerve  symptovWy  among  which  are  ptosis,  pupillary  abnormalities^ 
and  optic-nerve  disturl>anc(»s,  often  alone  is  sufficient  to  guide  the  diag- 
nosis. The  mode  of  development  counts  for  something.  In  brain-syph- 
ilis the  onset  is  rarely  sudden,  but  is,  rather,  by  repeated  advances,  with 
remissions.  Fuf/aceous  palsies  and  fleeting  sensory  losses  are  the  rule 
in  syphilis.  The  phenomena  of  the  premonitory  phase  can  not  be  too 
strongly  insisted  upon.  JSterilih/  in  male  or  female  should  be  given  a 
certain  weight,  and  repeated  miscarriages  frequently  incriminate  the 
husband.  Finally,  the  therapciUic  test  stands  for  considerable.  If  under 
adequate  alterative  dosage  the  disease  yields  within  a  week,  it  sustains 
the  diagnosis  to  some  degree ;  but  we  must  never  forget  that  in  other 
orgjinic  processes,  even  in  sarcomatous  tumoi's,  the  iodids  may  cause  a 
notable  remission  in  the  symptoms. 

Prognosis. — The  outlook  is  far  from  favorable,  though  it  is  too  com- 
monlv  assumed  to  be  so  solelv  because  svphilis  is  at  the  lx)ttom  of  the 
cerebral  symptoms.  It  may  be  safely  stated  that  less  than  one-half  of 
the  cases  of  brain-syphilis  completely  recover.  Fournier,  in  90  cases, 
re|)orted  2:i  unreli(»ved,  13  impmved,  14  died,  and  30  recovered.  Of 
those  recovered,  probably  many  presented  recurrences  later  in  life.  In 
a  general  way  W(»  may  expect  to  cheek  th(^  progress  of  active  syphilitic 
processes  excepting  in  nivi)  cases  of  a  malignant  and  unmanageable  cliar- 
acter,  where  the  human  organism  can  not  tolerate  a  medication  intensive 
enough  to  permanently  subdue  the  disease.  The  golden  op[iortunity  is 
in  the  pr<Kln)mal  stage.  Lesions  that  have  caused  destruction  of  nervous 
tissue,  such  as  results  from  thrombotic  softening,  secondary  degeneration, 
hemorrhagic  disintegration,  and  sclerotic  strangulation,  leave  indelible 
and  irremediable  eflects.  In  view  also  of  the  known  ability  of  syphilis 
to  lie  latent  and  dormant  for  years,  and  its  clinical  remissive  tendency, 
the  wise  physician  will  always  maintain  great  reservation  in  even  the 
most  promising  cases.  Marked  and  prolonged  stu|H)rand  decided  mental 
disturbance  make  the  exix'ctation  of  complete  restoration  very  slight,  A 
patient  who  has  once  developed  syphilis  of  the  cerebrospinal  ap^mratus 
is  never  safe  and  nnist  maintain  medical  supervision,  and  should  undei^ 
courses  of  treatment  at  yearly  intervals  as  long  as  life  lasts. 
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Treatment. — ^The  treatment  is  the  same  as  that  in  the  spinal  form, 
DOW  to  be  considered,  and  will  be  detailed  in  that  connection  (page  482). 


SPINAL  SYPHILIS. 

Nearly  if  not  eveiy  case  of  spinal  syphilis  sooner  or  later  presents 
evidences  of  cerebral  invasion^  and  the  diagnosis  of  syphilis  of  the  cord 
often  depends  upon  this  association.  It  is  proj)osed  in  tiiis  section  to 
nninly  emphasize  the  cord-lesions. 

Syphilis  of  the  spinal   cord   and    membranes   is   somewhat   more 
precocious  in  its  appearance  than  brain-syphilis,  and  most  frequently 
appears  from  the  third  to  the  sixth  month  of  the  syphilitic  history.     It 
then  diminishes  in  frequency  during  the  rest  of  life.     As  within  the 
skull,   spinal   syphilis  is  a  disease  of  the  meninges,  nerve-roots,  and 
blood-vessels.     The  cord-changes  are  invariably  secondary  and,  in  a 
sense,  mechanical.     It  may  involve  any  or  all  of  the  membrdnes  as  a 
specific  meningitis,  which  sometimes  is  marked  by  gummatous  thick- 
ening and    tumor   formation,  but   much    less  commonly   than   is  the 
case  within  the  skull.     The  nerve- roots  and  pial  vessels  are  frequently 
involved  in  the  specific  meningitis,  which  may  also  extend  to  the  i>eriph- 
ery  of  the  cord.     Another  group  of  conditions  arises  from  impairment 
of  the  blood-vessels.     Endarteritis,  endophlebitis,  and  throml>osis  may 
cause  disturl)ance  of  the  circulation  in  any  part  of  the  cord.    They  may 
cause  softening  and  changes  that  are  clinically  similar  to  a  focal  myelitis, 
or,  by  affecting  the  blood -supply  of  the  posterior  arterial  field,  set  up 
the  changes  in  the  posterolateral  portion  of  the  cord  that  induce  com- 
bined scleroses.     Onlinarily,  spinal  syphilis  is  multiform,  and  a  variwl 
picture  is    presented  through  the   implication  of  various  parts  of  the 
conlal  apparatus.     The  matter  is  still  further  complicated  by  the  varia- 
tions in  a  single  case,  which  may  at  different  times  present  gr<»at  nuKli- 
fications.     Thus  a  case  beginning  as  meningitis  may  become  a  meningo- 
myelitis,  set  up  a  combine<l  sclerosis,  and  terminate  by  focal  softening, 
consuming  many  years  in  its  history.      For  descriptive  purposes,  and 
based  upon  clinical  manifestations,  we  may  divide  cases  of  spinal  syphilis 
into:  (1)  Meningitis  and  meningomyelitis,  (2)  acute  myelitis,  and  (3) 
ataxic  paraplegias  or  combined  scleroses. 

Syphilitic  Meningitis  and  Meningomyelitis. — These  furnish  the 
most  habitual  expressions  of  spinal  syphilis.     In  clinical  features  they 
differ  but  little  from  similar  lesions  arising  from  any  other  source.    The 
principal  symptoms  are  pains  and  palsies.     The  paim  are  onset  feat- 
ures and  are  of  extreme  intensitv,  usuallv  with  a  well-marked  tendency  to 
nocturnal  exacerbation.     They  are  usuallv  loc^te<l  in  the  lower  extrem- 
ities,  but  with   these  there  is  generally  associatcMl  a  most  intolerable 
raehialgia  in  the  lower  part  of  the  back.     They  are  roof  paim  and  may 
be  marked  by  tenderness  akmg  the  nerve-trunks,  and  even  by  herpes 
and  glossy  skin.    Partial  palsy  of  certain  muscle  groups,  with  disturbed 
sensation  in  the  cutaneous  area  of  identical  imiervation,  is  occasionally 
seen,  and  still  further  confirms  the  neuritic  and  root  disturbance. 

The  palsies  are  rarely  complete.  There  is  a  feeling  of  weakness  in  the 
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legs,  sometimes  distinctly  greater  on  one  side  than  on  the  other;  a  para- 
plegic distribntion  that  may  ascend  to  any  level,  but  most  fre(|uently 
remains  below  the  waist-line.  In  rare  cases  the  upper  members  are  most 
or  alone  aifected.  In  some  cases  a  pachymeningitis  cervicalis  has  been 
found,  with  its  characteristic  deformities,  and  in  some  such  instances  the 
spinal  portion  of  the  dural  disease  has  Ik'cu  a  downward  extension  from 
syphilitic  thickeuing  within  the  skull. 

The  cord  is  frequently  affected,  as  is  shown  by  bedsores,  sphincter 
disturbances,  Brown-Sequard  paralysis,  and  a  tendency  to  spasticity  in 
the  lower  extremities,  which  are  at  first  Relaxed  and  enfeebled. 

The  sensory  disordei's  usually  open  the  program  and  the  paraplegia  is 
usherc»d  in  by  a  feeling  of  heaviness  and  clumsiness  in  the  legs.  Usu- 
ally there  are  a  series  of  remissions  and  advances  until  the  spasmodic 
paraplegia  is  finally  established. 

Occasionally,  gummata  form  in  the  meninges  and  give  rise  to  tumor 
syni])toms  or  the  Brown-S(M|uard  symhome.  Multiple  miliary  gummata 
are  still  rarer. 

In  the  annular  invasion  of  the  cord  the  blood-supply  is  interfered 
with,  both  arteries  and  veins  suffering  from  deformity  and  endothelial 
changes  that  may  lead  to  ischemic  softening  and  hemorrhage.  Com- 
bined scleroses  are  similarly  induced. 

STphilitic  acute  myelitis,  or  softening,  is  not  a  rare  condition. 
The  best  of  recent  observations  indicate  that  the  origin  is  in  throm- 
botic occlusion  of  blood-vessels,  syphilis  acting  as  any  other  infection, 
or  by  setting  up  a  specific  arteritis  or  phlebitis,  with  or  without  accom- 
panying meningitis.  In  the  softened  area  there  is  commonly  great 
sypliilitic  cellular  activity,  and  sc»condary  hemorrhage  frequently  causes 
a  hematomyelic  condition.  The  favorite  Ux^ation  for  softening  is  in  the 
gray  substance,  and  the  thrombosis  may  extend  to  all  the  vessels  of  a 
considerable  an»a.  Very  rarely  does  the  lesion  involve  the  entire  cross- 
section.  Secondary  ascending  and  descending  degenerations  naturally 
follow. 

The  symptoms  are  those  of  an  acute  myelitis :  sudden  onset,  para- 
plegia, corresponding  sensory  disturbances,  sphincteric  incontinence,  and 
spasticity  after  a  few  weeks. 

Syphilitic  Ataxic  Paraplegia. — This  variety  of  spinal  syphilis 
has  been  much  written  alx)ut  since  Erb,  in  1892,  called  attention  to  its 
frequency  and  uniformity.  He  pro|X)sed  for  it  the  name  of  mfphUUic 
spinal  paralysis.  Subsequent  communications  by  Muchin,  Kuh,  Kowa- 
lewski,  and  others  tended  to  give  it  an  autonomy  that  Erb  specifically 
deprecated  in  his  earlier  reports.  Recently  ^  he  asserts  for  it  the  digni^ 
of  a  distinct  clinical  type  due  to  primary  changes  in  the  lateral  tracts 
of  the  cord  following  syphilis  in  the  same  sense  that  posterior  sclerosis 
is  post-syphilitic.  Oppenheim,  Brissaud,  Marie,  and  others  have  denied 
its  ontitv. 

The  condition  is  usually  of  insidious  onset,  developing  in  a  few 
weeks,  months,  or  years.  The  first  symptoms  are  feelings  of  heaviness 
and    j>aresthesia   in  the  legs,  very  soon  accompanied  by  difficulty  in 

»  "Br.  Med.  Jour.,"  Oct.  11,  1902. 
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Hiiptvin^^  tlio  bladder  through  spasincxlic  action  of  sphincter  and  do- 
mw^r.  Rigidity  and  sjutstieity  in  the  legs  soon  develop,  and  the  gait 
dnms  them  iii  tht*  <lragging  toes,  addneted  knees,  and  uncertain  steps. 
Knee-jerks,  rectus  and  ankle-clonus,  and  the  toe-sign  are  commonly 
fell  marked  aiul  muscular  strength  is  more  or  less  reduced.  Si>asticity 
ml  a  lack  of  nmsoular  strength  are  esiK*cially  insisted  upon  by  Erb. 
Sen?<»n' distil rlKinces  are  slight  or  entirely  absent,  an<l  the  disease  is  very 
jbdy  progressive  or  inclined  to  l)e  stationary  or  to  even  improve  under 
tfwtinent  lor  syphilis.  It  seldom  reaches  a  stage  of  complete  helpless- 
flp;?!i.  Often  the  up[XT  extremities  art*  affecteil  in  a  less  degree,  and 
jHipillan'  symptoms  are  not  unconunon. 

In  this  outline  it  is  easy  to  see  the  symptoms  of  posterolateral  s(Je- 
flI^i^  or  ataxic  paraplegia,  or  the  combined  scleroses  (see  p.  448).  The 
oomlition  may  also  arise  sec*ondarily  from  a  meningomyelitis,  and  it  is 
elt-arly  due  to  vascular  disturbance  in  the  iK)sterior  arterial  cord-field, 
"writli  the  ataxia^  s|>asticity,  and  {xiraplegia  tlmt  mark  such  lesions. 

Diagnosis. The  diagnosis  of  spinal  syphilis  is  frequently  of  the 

^[reatest  difficult^-.      Unlike  cerebral  syphilis,  it  has  not  a  characteristic 
prenioniUiry   sta^.       The   nocturnal   rachialgia  and  the  advance  and 
Hftrcat  of  the  spinal  symptoms  have  some  significance,  but  a  histor}'  or 
the  evidence  of  syphilitic  infec*tion  has  more  weight  and  the  presence 
of  eucephalic    disease  has  most  of  all.     This  last,  as  already  frecpiently 
stated,  rarely    defaults.     In   the  combined  scleroses  we   must  exclude 
tal)e:?,  which  can  nsually  be  done  by  a  tap  on  the  knee  and  an  examina- 
tion for  objective  signs. 

Prognosis. ^The  outlook  in  focal  myelitis  is  the  same  as  in  that 

lesion  from  other  causes  than  syphilis,  and  dep(»nds  ujK)n  the  amount  of 
damage  to  the  eross-section,  the  vertical  location,  and  th(»  s^H'ondary 
(lugenerations.  Meningomyelitis  can  fretpiently  be  held  in  check  and 
offer?agoiKl  prognosis  if  the  cord  is  only  superficially  injurcil.  The 
pnignusis  of  the  combined  scleroses  is  goo<l  as  to  life,  but  bad  as  to 
complete  recovery. 

Syphilitic  neuritis  is  not  a  common  ac(*ident.  In  nire  instances 
tlje toxic  CHniilition  may  induce  a  multiple  neuritis.  Cestan  ^  was  only 
al»le  to  collect  14  cases  from  the  literature,  but  in  minor  degree  it  is 
|>n)l)ai>ly  not  infre(|uent.  Usually  single  nerves,  as  the  sciatic,  inter- 
costal, or  some  bnuich  of  the  brachial  plexus,  are  affectcil,  and  su(?h 
lesions  arc  ol\eii  bilateral. 

Hereditary    Cerebrospinal    Syphilis. — Hereditary    sy])hilis    is 

capable  of  provoking  any  and  all  of  the  injuries  of  the  general  nervous 

system  that  follow  the  acquired  infection,  and,  like  it,  is  often  marke<l 

by  a  multiplicity  of  lesions  in  a  given  case.     These  may  appear  con- 

genitally,  in  the  early  y(?ars  of  life,  or  be  tardy  and   jK)st]X)ned   until 

paberty,  or  even   to  the  twentieth  and  thirtieth  year.     The  presence 

or  history  of  other   syphilitic    stigmata,    such  as  Hutchinson's  teeth, 

hydrocephalus,  idiocy,  cachexia,  syphilitic  skin  diseases,  choroiditis,  and 

ahWtory  of  {Kirental  syphilis,  must  often  be  relied  upon  for  a  diagnosis. 

The  lesions  of  hereditary  syphilis  are  less  amenable  to  treatment  and  of 

vnr^e  prognosis  than  those  of  the  acquired  form. 

»  **Noav.  Icon,  de  la  SiiliK't.,"  1000. 
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Treatment  of  Active   Cerebrospinal  Syphilis. — The  moment 

syphilis  of  the  eerebn)spinal  apparatus  is  discovered,  or  even  strongly 
suspected,  intensive  treatment  should  be  instituted.  The  diagnosis  of 
brain-syphilis  implies  the  recognition  of  a  critical  condition.  A  num- 
ber of  details  are  imiwrtant  to  secure  toleration  and  to  maintain  the  pro- 
longed use  of  specifies.  If  the  case  be  urgent, — and  in  view  of  the 
location  of  the  dis(.»ase  it  invariably  is, — both  iodids  and  mercury  should 
be  used  at  once.  If  the  lesion  is  arterial,  preference  should  be  given 
the  iodid  of  sodium,  as  the  i)otassium  salts  have  a  tendency  to  increase 
arterial  tension,  and  the  sodium  is  also  usually  better  tolerated.  The 
writer's  plan  is  to  commence  with  20  grains  three  times  a  day,  and  in- 
crease the  dose  10  grains  daily  until,  in  rebellious  or  critical  cases,  100, 
or  even  200,  grains  are  given  at  a  dose.  If  the  remedy  be  taken  in  a 
half  pint  of  milk,  or,  better,  in  carbonated  or  aerated  water,  such  as 
ApoUinaris  or  Vichy,  or  even  in  the  common  siphon  Seltzer,  and  after 
meals,  there  is  nirelv  anv  difficultv  even  with  the  enormous  doses  indi- 
cjUchI.  Should  a  diarrheal  tendency  appear,  it  can  be  readily  checked 
with  bismuth  preparations.  Large  doses  of  the  iodids  are  much  less 
likely  to  seriously  disturb  the  patients  than  those  of  7  to  15  grains. 
Mercury  can  be  reliablv  exhibited  bv  inunctions  of  30  or  60  grains  of 
the  ointment  daily.  Various  portions  of  the  body,  as  the  flanks,  the 
back,  and  the  extremities,  should  be  used  in  rotation  day  after  day.  The 
danger  of  salivation  can  practically  be  eliminated  if  careful  attention  is 
given  to  the  teeth  and  mouth.  The  use  of  mild  antiseptic  preparations, 
such  as  glycozone  or  boric  acid,  applied  with  a  soft  tooth-brush,  and  in 
gargles  after  taking  food,  is  usually  sufficient  if  the  teeth  are  in  good 
order  ;  otherwise  a  dentist  should  be  called  in  at  once.  The  chlorate  of 
potassium  pastes  and  dentifrices  are  also  useful. 

The  long-continued  use  of  either  iodids  or  mercury,  singly  or  com- 
bined, is  injudicious.  After  the  first  two  or  three  weeks  the  mercury 
may  be  stopped  and  the  iodid  continued  for  another  three  weeks  at  such 
a  dose  as  the  ]>rogress  or  remission  of  the  disease  or  the  patient's  toler- 
ance indicates.  It  should  then  be  diseontinu(»d  and  mercury  may  ag:iin 
be  employed.  It  is  clinically  proved  that  the  syphilitic  process  can 
gain  such  a  tolenince  for  either  menniry  or  iodid  that  their  8i)ecific  effect 
is  lost.  Hen(;e  the  im]>erative  need  of  intermissions  or  alternations  in 
their  ein])loyment.  Personally,  the  writer  does  not  feel  siife  in  the  treat- 
ment of  these  cases  without  the  use  of  both  remedies.  By  alternation 
they  seem  to  be  nmtually  helpful. 

If  the  case  progress  favorably,  the  iodid  for  six  weeks  and  the 
mercury  for  three  weeks  may  be  alternated  in  full  doses  for  six  months. 
Thereafter  the  patient  should  have  a  course  of  iodid  and  mercury  every 
six  months  for  five  vears,  and  finally  once  everv  vear  for  the  rest  of  life. 
Any  reap|R*arance  of  syphilitic  activity  should  call  for  an  immediate 
return  to  the  intensive  treatment. 

In  fighting  syphilis  we  should  never  forget  the  patient.  At  times 
all  specifics  must  be  withdrawn  and  the  general  system  built  up.  This 
is  sometimes  necessary  where  the  limit  of  toleration  appears  to  be 
reachtnl  and  the  symptoms  of  specific  activity  are  still  progressing. 
Supportive  measures  are  indicated  at  all  times.     Ferruginous  tonics,  a 
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liberal  diet,  massage,  salt  baths,  and  frictions  are  all  valuable.  The  use 
uf  large  c^uantities  of  drinking-water,  hot  or  cold,  and  the  eni])lovnient 
of  hot  baths,  or  Turkish  baths,  if  they  can  be  borne,  are  of  assistance 
and  often  enable  the  use  of  larger  doses  of  sp(»cifi(^  than  could  other- 
wise be  exhibited.  Here  arise  the  benefits  of  thermal  springs  and 
similar  resorts,  at  which,  in  addition,  the  patient  is  often  freed  from 
domestic  and  business  worries. 

In  place  of  inunctions,  sometimes  the  oral  or  hypodermic  adminis- 
tration of  nierenrj'  may  l)e  used,  or  plasters  may  be  employed.  Their 
reliability  and  efficiency  are  open  to  some  misgivings,  except  in  the  case 
of  injections.  In  cases  of  grt^at  urgency  injections  should  always  l>e  em- 
ployed at  first.  Bichlorid  of  uiercury  in  doses  of  j^^^  to  \  of  a  grain 
inay  be  injecteil  into  the  nuiscles  daily  to  sc»cure  prompt  effects.  The 
formula  of  Lambkin  ^  has  served  well  in  a  number  of  cases  of  cerebral 
ami  conl  syphilis  and  in  controlling  the  active  syphilitic  processes  in 
tabes.  Unlike  injections  of  cidomel  and  other  insoluble  sahs,  it  rarely 
gives  rise  to  local  ulceration.  It  consists  of  one  part  of  metidlic 
niercuiy,  one  part  lanolin,  and  one  part  of  two  per  cent,  carbolized 
olive  oil,  carefully  triturated  and  sterilized  on  the  water-bath.  The 
ilc»se  is  five  to  ten  minims  once  a  week  into  the  muscles  of  the 
buttocks  or  loins,  but  there  is  decided  danger  of  jiroducing  salivation. 
Mercurial  baths  are  also  available.  Occasionally,  the  alterative  vege- 
table coniix>uuds  will  be  found  valuable  when  mercury  and  iodids  appear 
to  have  been  exhausted.  Slight  looseness  of  the  bowels  does  not  con- 
trainilicate  mercury,  nor  acne  mean  iiKlism.  The  slightest  tenderness 
in  the  gums  should  lead  to  the  immediate  and  com])lete  cessation  of  mer- 
cury, to  the  use  of  which,  with  caution,  the  physician  may  usually  return 
in  a  week. 

The  results  of  cerebrospinal  syphilis  in  the  way  of  plegias  and  nerve- 
atrophies  require  the  same  management  as  when  arising  from  other  ranses. 

THE  PARASYPHIUTIC  DISEASES. 

Aside  from  the  ortlinary  luetic  lesions  of  the  brain  and  spinal  cord, 
there  is  the  long  list  of  parasyphilitic  diswises.  These  are  not  marked 
by  round-cell  invasion  and  gummy  process,  nor  are  they  directly  amen- 
able to  specific  medication.  They  seem  to  be  attributable  to  the  toxic 
or  chemical  properties  secondary'  U)  active  infection,  and  may  develop 
hereditarily,  or,  as  is  more  conmionly  the  case,  follow  acquired  syphilis. 
A  brief  considenition  is  all  that  is  recjuired  here,  as  they  are  individually 
dealt  with  elsewhere. 

Acqtured  Parasyphilitic  Diseases. — Chief  among  these  are  tdhva 

and  paretic  detncntia,  which  are  practically  always  postsy])hilitic  acci- 
dents. In  the  cachexia  of  lues  the  general  j)hysical  depravity  furnishes 
a  fevorable  soil  for  the  development  of  nenrahjid,  hj/sterin,  and  unirfti*- 
tfcfiua,  which  do  not  differ  from  the  same  neuroses  arising  independently 
of  syphilis,  but  they  are  benefited  or  cur(*d  by  the  removal  of  the  spe- 
cific cachexia.  They  are  usually  atten<led  by  considerable  mental  de- 
presooQ,  the  mental  equivalent  of  the  muscular  asthenia. 

»  "Brit.  Med.  Jour./'  bVb.  19,  ISJH. 
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Accoi-cliiig  to  Fournier,^  in  addition  to  the  epiloptoid  manifestations 
of  cortical  invasion,  there  is  an  epilepsy  peculiar  to  syphilitics.  Its  char- 
acteristics he  outlines  as  follows :  (1)  It  is  unattended  bv  other  evidence 
of  cerebral  disease ;  (2)  it  continues  unchan^»d  ;  (3)  it  is  of  long  dura- 
tion, even  lasting  the  lifetime ;  (4)  it  is  not  amenable  to  antisyphilitic 
remedies  ;  (o)  the  bromids  have  little  control  over  it.  Its  onset  is  abrupt 
and  usually  in  the  form  of  a  full  epileptic  seizure,  without  prodromata 
or  inciting  causes,  and  it  often  continues  in  the  form  of  petit  mal,  grand 
mal,  or  a  varying  association  of  lK)th.  The  attacks  are  commonly  fre- 
quent during  the  first  two  or  three  years,  after  which  they  apjx^ar  at 
long  intervals  only.  Confirmation  of  this  doctrine  is  lacking  as  yet, 
but  ciises  corresponding  to  the  outline  are  not  extremely  rare. 

Hereditary  Parasyphilitic  Diseases. — In  this  catc^gory  can  cer- 
tainly be  placKl  the  rare  C4ise8  of  juvenile  tahen  and  paretic  demeniia.  In 
addition  all  variations  of  dejunent  tnfaiify  and  defective  growth  may  l>e  due 
to  parental  syphilis.  Notably  tniceable  to  that  source  are  infaniilisniy 
vienfcd.  defects,  idiocy,  kydrocephAilus,  and  various  cerebral-  and  sjriiml 
a(/enetic  slides, 

*  "  Ia*«  Aflfections  Parasyphilitiques, "  Paris,  1894. 


PART  vn. 

DISEASES  OF  THE  NERVOUS  SYSTEM  WITHOUT 

KNOWN  ANATOMICAL  BASIS. 


A  LARGE  number  of  diseases  clearly  related  to  the  nervous  system 
and  manifested  on  its  part  by  disturbance  of  functional  control  are  not 
marked  by  known  changes  in  the  neural  apparatus.  They  are  denomi- 
nated neuroses  or  functional  nervous  dl^edses.  It  is  better  to  avoid  the 
term  functional,  as  it  tends  to  distract  attention  from  the  probably  exist- 
ing anatomical  basis  of  these  diseases.  There  is  little  doubt  that  sooner 
or  later  they  will  be  histologically  classified.  The  present  arrangement 
is  for  utility  only.  The  following  table  serves  to  group  the  neuroses  for 
descriptive  purposes. 

NEUROSES. 

Acromegalia, 

ruliiionary  osteo-artliropathy, 
Hyix^nistosis  craiiii, 
Myxedema, 
I.  Trophoneuroseh. — Marked    by  trophic       Exophthalmic  goiter, 
faults  and  changes  in  physical   confor-  -|   Scleroderma, 


mation. 


II.  Infection   Neuroses. — Mainly  marked 
by  motor  disturbance. 


III.  Motor  NErRosF:s. 


IV.  Fatigue  Neuroses. 


v.    PsY<'lIONErROSKS. 


VI.  Neurohes  F<)LLo\vix<j  Traumatism. 

•IHo 


{ 


liaynaud'.s  di.sease, 
Acroparesthesia, 
Intermitt<»nt  limfung, 
Angioneurotic  edema, 
Localize<l  hypertrophies. 

Tetanus, 
Tetany, 
Hydn>phobin, 
Chorea. 

Huntingdon's  disease, 
Mvmlonia, 
Dubini's  disease, 
Piirkinson's  diseivse, 
Thonisen's  disease. 

Writers'  cramp. 
Occupation  spasms,  etc. 

Neurasthenia, 

Hysteria, 

Ki>ilei>sy, 

Migraine, 

Tics. 
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CHAI^ER  L 
TROPHONEUROSES- 

In  tlic  group  of  neuroses  marked  by  disturbances  of  nutrition  some 
abnormality  of  the  vasomotor  control  is  commonly  present.  This  may 
furnish  nearly  the  entire  symptomatology,  as  in  angioneurotic  edema, 
Raynaud's  disease,  and  exophthalmic  goiter.  In  other  instances  the 
vascular  element  is  apparently  small,  and  the  processes  of  nutrition  are 
principally  disordered.  The  relation  of  nutrition  to  vascularity,  how- 
ever, is  always  intimate.  We  can  not  as  yet  positively  say  through 
what  individual  strand  of  fibers  trophic  control  is  maintained,  but  it  must 
be  in  close  touch  functionally  with  the  vasomotor  nervous  apparatus. 


ACROMEGALIA* 

In  1886  P.  Marie  ^  called  attention  to  two  cases  presenting  acquired 
symmetrical  enlargement  of  the  hands,  feet,  and  face,  and  pro[KJse<l  the 
name  acromegalia,  which  has  now  become  current.  His  description  of 
these  cases  wiis  so  full  that  little  has  since  l)een  added  to  the  clinical 
side  of  it.  Similar  cases  were  at  once  n»cognized  all  over  the  world. 
In  1892  Collins  ^  was  able  to  collect  about  ninety  cases  from  literature. 
Since  then  the  material  has  rapidly  increased,  and  many  autopsies  have 
been  put  on  record. 

Etiology. — The  causation  of  the  disease  is  extremely  obscure. 
AllegiMl  or  supposinl  inciting  causes  are  almost  as  numerous  as  recorded 
cases,  and  embrace  well-nigh  every  onlinary  and  exceptional  ex|>erienoe 
of  human  life ;  consequently,  no  importance  at  present  attaches  to  any 
of  them.  Both  sexes  are  about  e<jually  affecte*!.  The  disease  makes 
itvS  appearance  customarily  between  the  ages  of  eighteen  and  thirty. 
Exce])ti<)nal  cases  have  develojunl  in  advanced  life  and  othei's  in  child- 
h(K)d.  Si^veral  have  apjwared  so  early  that  they  have  be(Mi  considered 
congenital.  It  has  been  found  in  association  with  talx^s,  syringcjmyelia, 
rachitis,  gigantism,  exophthalmic  goiter,  goiter,  and  various  psychoses. 

Klebs,  impresscnl  by  his  first  case  in  which  the  thymus  gland  per- 
sisted, and  Erb  by  the  area  of  sternal  dullness  in  other  cases,  were  dis- 
posed to  consider  the  changes  in  the  bones  and  soft  partes  as  due  to  a 
thymic  angiomatosis.  LatxT  cases  failed  to  pi^esent  the  enlarge<l  thymus, 
and  the  sternal  dullness  is  probably  sometimes  due  to  thickening  of  the 
bone  itself.  Some,  with  Freund,  have  attributed  the  somatic  changes  of 
acromegalia  to  inversion  in  the  evolution  of  genital  life.  Recklinghausen 
considered  it  an  angioneurosis  dependent  upon  central  changes.  These 
changes  are  not  found,  and  angiomatosis  is  not  evident  in  the  tissues. 

The  usual  adenomatous  enlargement  of  the  pituitary  body  and  the 
frequent  defective  or  goitrous  condition  of  the  thywid  have  led  to  the 
belief  that  acromegalia  is  a  tn)phoneur()sis  de|K;ndent  ujx)n  modifiaitions 

1  "  Kevue  cle  Mctl.,"  lKS(j.  ^  '•  Jour.  Meiit.  and  Nerv.  Dis.*'  N.  Y.,  1892. 
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of  the  fiinrtinns  of  these  glauds,  especially  of  the  pituitary.  R(^>- 
witsch,  for  example,  considers  that  these  gliinils  tlestmy  i-ertain  siiIh 
ftanees  which  liave  a  tuxic  influence  on  the  centnil  nervoUii  8yi<tem. 
Other?  think  that  they  secrete  certain  substances  iietiflfnl  to  the  pro])er 
artion  of  the  trophic  apparatus.  All  tliat  oiui  now  he  said  is  that  the 
prehypophysis  cerebri  is  nearly  if  iurt  always  hypertn>phie<l,  hut  whether 
as  a  cause  or  result  is  not  determined.  It  is  true,  however,  that  tumors 
and  otlier  destnictive  conditions  of  the  pituitary  have  Wen  found  with- 
nol  acromegalia.  1  Caselli  contends  that  the  pituitary-  gland  is  essential 
to  life  in  d(^  and  cats,  while  Friedman  and  Maas  ^  deny  it  Israel  ' 
reports  a  wen-marke<l  case  of  acromegaly  under  observation  for  some 
yean:  in  which  the  pituitary  gland  was  normal. 

Morbid  Anatomy. — The  bone«  of  the  face,  cranium,  extremities, 
tod  to  a  lesser  degree  those  of  the  tnink,  show  hyi>ertrophy.  The 
frontal  and  occipital  Ixmes  are  commonly  thickened  and  their  markings 
exaggerated.     The  frontal  and  maxillary  sinuses  are  enlarged  aud  the 


[Htuiiary  fossa  is  greatly  increased  in  size.  The  inferior  maxilla,  the 
nalars,  the  zygomatic  arches,  and  the  sui>erciliary  ridges  of  the  fivjutul 
»re  particularly  enlarged.  Tliere  is  commonly  clongatitm  of  the 
spinous  processes  in  the  cer\icodorsal  region,  and  the  Ixniies  of  the 
vertebtie  are  sonietinies  increased  in  the  antcri>]K>sterior  diameter.  The 
ribs,  clavicles,  and  sternum  are  comuiiuily,  aud  the  shoulder-blades 
owaaonally,  enlai^red.  In  the  limits  the  hypertrophy  is  most  marked 
tosrard  the  distal  extntmities.  The  long  botics  of  the  leg  and  forciirin  art^ 
mftrt  changed  at  their  lower  ends.  The  metiicarpals,  nu'tatarsids,  aud 
phalanges  are  particularly  invo]ve<l.  Ilistolugically,  tin-  hypertrophy 
is  a  tnie  one,  bcme  being  deposited  under  the  tliickeiuKl  |X'rio,.i|cuMi  and 
Ibe  central  canal  enlarged  by  the  action  of  osteoblasts. 

The  pUitikiry  gland  is  enlargc«l  and  hyiK'rtropliir,  lilling  up  the  dis- 

tenled  and  enlarged  sella  tim-ica  and  commonly  comprcs^infr  the  oj)tic 

'JokoloS,  "Virehow's  Archiv,"  ml.  xliii.  »  "Berlin,  uiei!.  Woch.,''  190(1. 


chiasm  and  adjoining  structures.  It  practically  constitutes  an  endo- 
cranial  tumor.  Strunipcll  >  is  inclined  to  think  it  an  essential  finding. 
In  many  cases  it  has  been  found  to  have  undergone  changes,  probably 
secondaiy  in  point  of  time  and  nature.  Tamburini  '  believes  the  first 
sti^  is  one  of  enlai^raent  and  increased  function,  followed  by  adeno- 
matous, sarcomatous,  or  cystic  d^eiicration.  A  number  of  cases  show- 
ing such  dc^nerative  changes  are  cited  by  Strumpell  *  and  reportwi  by 
others. 

In  the  extremities  and  other  portions  aifect«^  by  the  hypertrophic 
enlargement  the  akin  in  its  epithelial,  dermal,  glaiidnlar,  and  muscular 
parts  is  hypcrtrophically  exaggerated.  The  connective  tissue  particu- 
larly iM  increased.  The  subcutaneous  ner\'c-fi laments  are  sometimes  de- 
generate<l  as  a  result  of  the  fibrous  hyperplasia,  but  this  <loes  not  extend 


into  the  nerve-trunks.  The  wkin  is  fn-qnently  overaetive  and  the  jier- 
s|iir:itioii  may  be  excessive  ami  dif^i^ircealily  fetid.  In  eoliir  the  skin  w 
ustiiiily  nuKldy,  ("spiTially  towanl  tlie  extniiiitics,  and  fiTi|nently  marke<l 
with  wurts  and  |M'i)duloiis,  soft  filininiala.  The  cutaneous  urnsHii/ltn  is 
pnn:lieiilly  i){>rii)a],  but  these  puti<'nts  aii-  iisiially  veiy  si'nsitivc  to  cold. 
The  min'i'Ux  meinhmiie  of  the  nasophaiTiiXj  liirjiix,  and  tongue  are  simi- 
larly attivtcti,  Tlie  kiihu-ijn  often  show  ii  UKMlerjitc  chrouii'  iiari-iiehy- 
miitous  nephritis,  with  interstitial  liliiiisis.  The  x^Vcni  ;inil  (i/iiiji/ifilic 
i/fiiiuh  may  he  selei-osed  ;  t!io  tlii/miil  is  usually  atrophic ;  the  tlii/iiim 
may  |K'rsist  and  even  be  enlarged.  It  is  to  be  noticed  that,  while  |>aren- 
chyniatims  glanduhir  stnu-tures  gcni'mliy  are  atrophic,  the  pituitary  is 
hyiwrlniphii'. 

Symptoms. — .^nmrig  the  most  coiunion  symptoms  of  aerouiegalia 

'  ■'  l>fii(*lii'  Z-it.  1.  NVm-iiheilk.,'-  M)7. 

'  '■(■(■iilrall.liitt  f.  NfivfTili, , "  Dw.,  1H1P4.  '  Lof.  ctV. 
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we  may  naiue  hyi>ertroplij'  of  llie  face,  Imnds,  and  feet,  visiial  defeote, 
dorsal  kyphotic  dffomiities,  jitTsKtont  lieadaclie,  sexual  failure  in  men, 
and  amenorrlien  in  women. 

Tlie  Jace  is  notiibly  deformed.  The  greatly  enlarget),  overliaiifpng 
brows  are  niarke<l  by  sliapgj',  coarse  eyebrows.  Tliiekened  eyeli<ls ;  some- 
times exopUthfJinos ;  a  heavy,  lai^,  flabby  now ;  great  cheek-//mien ;  an 
enormous  mouth,  corre5jK>ndingly  tliickeni-d  lif)",  and  a  niiicli  enhirge<l  and 
prognathic  loirerjaw  are  some  of  the  facial  characteristics.  Tlie  heavy 
feaiureii,  j>ufl!'y  Ihce,  and  accentuated  nasolabitd  folds  give  an  exjirennl'ni 
qf"  grirf  and  siifferinr/.  When  the  moiitli  is  0|>enc-d,  it  is  seen  that  the 
liypertnjphic  culai^'ment  of  the  jVhm,  esiwcially  of  tlie  mandible,  causes 
the  IrHh  to  stand  sejMimtely  and  at  considerable  Intcn-als.  The  nmmus 
yivmhittHf.  Ls  also  thickene<l  and  the  tongue  is  notiihly  enlarged,  in  some 
instances  reaching  an  enormous  size.     Tiic  soft  jiahite,  pharynx,  and 


rip.  311  iDd  113.— Face  In  uraniegmliii,  tiro  itftt. 


^[clllirj  ridije,  Ihiukciied  lip^ 


lannx  ei)uully  share  in  the  hyperjilasia,  and  tlie  tonsils  and  follicnlar 
tinctures  are  also  inereasitl  in  slue.  The  ears  anil  iK-cipnt  iiiv  .some- 
times enlarged,  sometimes  not.  The  e('rt/y>  is  thiekened,  the  hnir  coarse, 
thick,  and  hnr^h.  The  comjilfx'um  is  usually  sallow  and  the  jkuIs  are 
elisticaliy  dovghy  to  the  touch,  showing  nu  pits  on  pres.^uiv. 

The  hamh  are  greatly  enlargcii  in  all  lluir  dimensions,  but  |Kirtieu- 
krly  in  width.  The  projiurfion  of  fingers  to  hand  and  hand  to  wrist 
isretaine<l;  they  arc,  therefori",  cnlargiil  ."yniinetrUidly,  TUt:  fiiif/fru 
are  thick  and  sausagt^iajKnl,  the  hand  thick  and  iH-efv,  thi'  tlicimr  and 
bypothenar  eminences  greatly  but  pr(i|Mu-tioiiatelv  enlargiil.  The  whole 
iaiid  is dcseribHl  as  "  sitade-like  or  battleilon-slmiHil."  Thi>  aiiixaninee 
i^mmetimes  intensified  bya<-omjtanitive  thinness  of  tlw  fot'earni>,  'i'hc 
jw'uitare  never  liniite^l  in  their  ranfic  ni  motion,  and  the  pails  are  sur- 
prisingly supple  anil  flexible.     The  jKilmur  fiuroirM  are  usually  much 
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deepened,  tlie  ekin  thick  and  resilient,  tlic  luiirs  coarse,  the  nails  broad- 
ened, thick,  and  strongly  striatc<l  longitudinally. 

Tlie  feel  show  similar  changes,  and  usually  there  is  a  heavy  welt  of 
fibro-elastic  increase  around  the  heel  and  along  the  outer  border  of  the 
foot. 

The  thorax  usually  presents  an  antei-oposterlor  ciii-vattirf  in  the  cer- 
vic<Klorsal  rt^on,  which  may  be  compensated  by  lumbar  lordosis  and 
attended  by  scoliotic  twists.  The  cliividat  are  almost  invariably  increased 
in  thickness  and  sometimes  in  length,  and  the  utei-num  may  also  sliare  in 
the  hypertrophy.  The  ribs  and  eartUugex  are  often  enlarged.  These 
bony  ehaiiges  give  the  che^t  an  unusual  breadth  and  anteroposterior 
depth.  The  renpiraiion  is  ordinarily  alxlominal  in  character,  and  the 
abdomen  is  often  protuberant  or  even  ])endulouf>.  The  petvic  (^rdh  may 
be  enlarge<l. 

The  external  genitalia  in  women  are  ordinarily  liypertrophicd,  the 
uterus  atrophic.  In  men  there  may  be  hyiKTtropliy  or  atro}»hy  of  the 
external  genitals.  Amenorrhea  and  uterility  are  the  rule  with  women, 
sexual  inappetence  and  ivipoicnce  with  men. 

Cephalalgia  of.an  intense,  persistent,  (lcei>-seated  character  is  present 
in  the  great  majority  of  cases. 


Sjirirh  is  froi|Uciit!y  thickenwl  from  the  cIum!^iIK'>^  anil  volnniiiious 
size  of  the  tunfiiic,  luid  t\w  voiw  is  ordinarily  vitv  di'f]i,  strong,  and 
niiigli,  owitisf  ti>  the  enl;ir^TnK-nl  of  the  /inyn.c,  which  to  [mlpiition  may 
ajiprai'  of  iiii.Teu.~Ml  dinu-nsions  and  nuusiial  proDiinciirc. 

The  'irt/aiix  oj  t<iirriiil  xnisr  may  nil  lie  atl'i'ctcil.  Smtil,  i>i4i-,  or  h<iirii\g 
may  lie  ri'dini'd'  or  alxjlishwl,  lait  this  is  nncomnioii.  I'lW.in,  however, 
isiiMiully  irxire  or  less  allVrtt-d  eventually.  This  may  arise  from  opfie. 
veiii-iliH  or  from  alrojihti,  and  in  either  ca«c  points  lo  enivjilialic  tinnor. 
Amlilyci|iiii,  liiindiicss,  ititni-o.-nl.ir  iwins,  cxcplitliMliims,  coiilnn'tion  of 
the  visual  lield.Ienijjoral  hcmianopsra,  and  miosis  have  been  noted.    The 
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bilateral  loss  of  the  teni|K)ral  fiolds  or  their  manifest  reduction  indicates 
injiir\'  to  the  chiasm  by  the  pituitary  tumor. 

The  mujtfnlar  nifdem  may  be  normal  or  some  atrophy  may  he  found, 
but  genend  muscular  weakness  is  the  rule.  The  rejlexes  are  normal  or 
4iiminishe<l.  The  elevtrmil  renpoiines  are  frequently  (piantitatively  re- 
duced. Canliac  hypertrophy,  arteriosclenKsis,  varicose  veins,  and  slight 
lymphatic  adeno|)atliy  may  be  encountereil.  The  Uit/roid  may  be  absent, 
nonnal,  or  hy|KTtn)i)hic.  Polyuria,  glycosuria,  polydipsia,  excessive 
ap]ietite  for  foo<i,  and  dysjwpsia  are  connnon. 

(ieneral  plufsical  feebleness  is  usual,  and  mental  sluggishness^  irrita- 
bility, and  inaptitude  are  common.  ^ 

Course  and  Forms. — The  disease  is  of  insidious  onset  and  slow 
pn>gression,  presenting  a  duration  of  twenty  to  thirty  years  and  ter- 
miimting  by  a  ciichectic  state  marked  by  gresit 
muiieular  weakness,  during  which  death  often 
occurs  su<ldenly  thmugh  cardiac  failure.  Inter- 
current attections  find  acromegalics  very  vul- 
nerable. 

We  may  distinguish  two  varieties  of  acrome- 
jplia,  4le|>cnding  mainly  ujxm  the  age  at  which 
th«,*  «lise:isi»  commences  and  the  condition  of  epi- 
pliyseal  ossification  with  the  diaphyses:  (1)  Before 
cinnplete  ossification  takes  place  the  enlargement 
is  not  only  in  lateral  dimensions,  but  also  in 
length,  and  the  limbs  l^ecome  disproportionate  to 
the  body,  prtxlucing  gigantism.  Autopsical  find- 
ings by  Hutchinson,  Dana,  Bramwell,  Taruffi,  and 
skiagraphicnl  investigations  by  Marinesco  conclu- 
sively show  this  relation.  (2)  After  the  diaphy- 
ses and  the  epiphysc^s  are  united  by  bone,  only 
draimferential  increase  is  ])rcHluced,  and  the 
stature,  from  scoliosis,  may  actually  be  reduced. 
The  commoner  massive  type  originally  describKl  is 
then  develo|XKl. 

Diagnosis. — The  diagnosis  can  rarely  present 
difficultv  if  the  disease  has  attained  any  consider- 
able  degree  of  development.    Mjfxedema  shows  no 

(iKieous  deformities,  and  the  thickening  of  the  soft  jxirts  is  waxy  and 
br^y.  PiUnumarif  osteo^nihroindhj/  presents  joint-changes  and  a  chronic 
pulmonary  pnxxjss.  The  clubbed  enlargement  of  the  fingers  is  largely 
confined  to  the  terminal  phalanges,  over  which  the  hy|x»rtrophic  nails 
hang  like  i>am>t-beaks.  In  hyperostosis  cranii  the  hands,  feet,  and 
mandible  are  not  affected.  Paget's  diswise,  or  osfeiiis  deformans,  spares  the 
Jaf*-,  but  affects  the  skull,  and  causes  bowing  of  the  long  bones,  esjxH'ially 
tk*  femora  and  tibise.     The  x-r^w  mav  show  excavation  of  the  sella. 

Prognosis. — The  progress,  as  above  indicated,  is  toward  pliysieal 
helplessness  and  mental  depression,  wliicli  in  more  than  one  instance 
have  led  to  suicide.  According  to  Tliomj>son,  *  the  disease  may  run  an 
acute,  intermittent,  or  chmnic  course,  lasting  from  two  to  thirty  years. 

1  **Brit.  Med.  Jour.,"  April  J),  1H99. 
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and  alxlominal  distortion  in 
acromegalia  (Marie). 
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Sudden    death    from    cardiac   failure  is   rather  frequent.     As  yet  the 
disease  is  not  thcrajwutically  nianagc^able. 

Treatment  is  confined  to  relieving  the  cephalalgia  and  correcting 
the  symptomatic  disturbances  as  far  as  possible.  For  the  first,  phenacetin 
and  similar  synthetical  anodvnes  seem  to  be  most  efficacious.  Treatment 
by  thyroid,  thymus,  and  pituitary  preparations,  singly  or  combined,  seems 
to  be  of  little  avail,  except  in  some  instances  to  reduce  weight,  and  then 
often  at  the  ex|x»nsc  of  the  general  health  and  strength.  Animal  extracts 
may,  however,  yet  control  the  malady,  but  a  recession  of  osteal  hyper- 
trophy is  too  much  to  reasonably  anticipate  when  once  it  lias  developed, 

HYPERTROPHIC  OSTEOARTHROPATHY. 

In  1890  Marie  and,  independently,  Bamberger  descrilx^l  cases  of 
chronic  intrathoracic  disease  attended  by  skeletal  deformities.  For 
such,  Marie  proposed  the  term  osteo^aiiltrajHit/iie  hyj)eiivophiante  pneU' 
miquc.  Massalongo,  Thayer,  and  others  insist  that  the  pulnionar)*  factor 
is  bv  no  means  essential,  and  Thaver  ^  found  it  absent  in  12  out  of  55 
typical  cases.  Other  chronic  conditions  to  which  it  is  secondary  are 
syphilis,  heart  disease,  diarrhea,  and  spinal  caries.  It  has  been  ass(K'iated 
with  phthisis,  empyema,  bronchiectasis,  pulmonary  syphilis  and  neo- 
plasms, pleurisy,  bnnichitis,  and  gastric  dilatation.  The  disease  pre- 
sents a  multiple  osteitis,  atfectiiig  mainly  the  terminal  phalanges  of  the 
hands  and  feet,  the  extroniities  of  the  long  bones  of  the  limbs,  and  the 
neighboring  joints.  The  affected  Ixmes  are  enlarged,  rarefieil,  and  show 
the  evidence  of  iufiainniation.  The  cartilages  are  eroded,  the  synovial 
membranes  thickened.  The  bones,  however,  may  escape,^  the  enlargt*- 
nient  of  the  finger-ends  being  due  to  an  excess  of  sulxjutaneous  fat. 
The  fingers,  owing  to  the  globular  enlargement  of  the  distal  phalanges, 
have  been  likene<l  to  drumsticks.  The  nails  are  greatly  enlarged  and 
overhang  the  thickened  finger-ends  like  a  parrot's  beak.  Usually  they 
are  thin  and  smooth.  The  joints  creak  and  grate  on  motion,  and  the 
ankles  and  wrists  are  ordinarilv  broadened  and  thickened.  Elbows 
and  knees  may  be  similarly  afTected,  and  the  t(H^  show  deformities  and 
dispn^portions  similar  to  those  of  the  fingers.  The  invariable  presence* 
of  chronic  toxemic  states  indicates  a  toxic  basis  for  the  trophoneurosis; 
for  instance,  Preble  ^  noted  it  in  a  case  of  gjistrecta.**is. 

The  disease  usually  is  of  insidious  onset  and  is  frecjuently  attended 
by  rheumatoid  pains.      It  may  (K»cur  at  any  age. 

The  diagnosis  is  commonly  easily  made,  though  at  first  this  dys- 
trophic disease*  was  confus(Kl  with  acromegalia.  It  does  not  aftect  the 
head,  face,  or  soft  parts,  and  does  involve  the  joints.  In  acromegjdia 
the  fingers  and  toes  are  uniformly  enlarged,  and  the  wrists  and  ankles 
are  not  dispro|>ortionately  increased  in  size.  The  facies  of  acromegalia 
is  never  seen  in  pulmonary  osteo-arthro])athy. 

The  disease  runs  ji  protracted  course,  but  may  come  to  a  standstill, 
or  it  may  recede  slightly  if  the  thoracic  condition  is  greatly  improve<l. 
Desmons  and  Beraud  ^  re|X)rt  some  improvement  following  subcutaneous 
injections  of  extracts  made  from  sheep's  lungs. 

^  "  Phila.  Med.  Jour.,"  Nov.  5,  1S«)H.  »  **  Medicine,"  Jan.,  1898. 

2E.  V.  Buzzard,  "Br.  M(^.  Jour.,'' Juno  1.  1902.  **' An'hi vesgen.de MM.,' M 894. 


HYPEROSTOSIS  CRANQ. 
Virvhow  ii:»ed  tlie  ttTiii  Imiifmilif  oim-u,  Starr,  megahcephalif,  and 
Putnam,  /i_v/KT'«rfow«  rratiii  to  dcs^iguate  wrtain  run;  caHt;»  in  wliii^li  tlie 
U-nes  of  the  oniiiiiiiii,  ami  lesp  markedly  those  of  the  iiice,  undergo 
Oiomioii^  <-iilarjremcnt.  The  pmiess  i.»  npjiarently  inflaiiinjatury  in 
chunirter,  bni  it-  symmetriciil  ilistnliiition,  association  wiih  deveini)- 
DM^nlal  periiMl-;  uf  lii'f,  ami  pnijrit'ssivc  cialiiri'  point  to  a  lack  of  tn^phie 
enniml.  Pulniitn.'  aiTcpliiiir  si'Vcn  from  Raiinii;nncn's  list.  ha,«  been 
al>le  to  tabulate  tiftm]   i-a,-.-,  iiu'lii.llnL'  llial  nl*  Kites.      Morton  Prince^ 


l-'lieves  that  this  comliiion  is  liiit  a  part  of  (.-'teiti-'  doforman.",  with 
which  it  is  wmetimes  associated,  anil  ihal  l>oth  are  of  neuropathic 
"figin.  In  the  majority  the  di-ease  apjwars  under  thirty  years  of 
iigi\  aad  ol^eii  iu  childhood  or  at  pul)frtv.  The  cranial  eniai^enient 
»«i)inetimes  preceded  by  inHannnalinn''  about  the  head,  euch  as  Gr}'»i|)- 
('lus,aDil  by  traumatism .  Early  swnpttuiis  have  been  headache,  dfiiv- 
diiKM,  epileptie  attacks,  deafne-^i,  and  liluidncss.  Mental  irritability  or 
cnfiTl)lt*mfnl  is  common;  Exuphthalmu*,  loss  of  hearing,  facial  palsy, 
"plit-  lU'uritis,  and  blin<lnebS  are  due  to  local  or  iutraeranial  pressure. 
Till-  Hiitfirior  jHirtiiiii  of  the  head  is  iisnully  muf-t  enlai^-il,  ami  the  upper 
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facial  bones  are  more  affc^oted  than  the  inferior  maxilla.  Prognathism 
is  not  commonly  observed.  There  is  usually  a  large  increase  in  the 
bitem|K)ral  diameter.  In  some  instances  the  l)ones  arc  rather  evenly 
enlarged ;  in  others  then*  are  numerous  exostotic  thickenings,  l)oth  on 
the  outer  and  inner  surface  of  the  (»ranium,  or  on  either  asi>ect  alone. 
The  cervical  vert<'bne  are  sometimes  also  enlarginl.  The  disease  is 
progressive  and  not  amenable  to  treatment.  Putnam,  Starr,  and  others 
have  tried  thyroids  in  vain.  Encephalic  pressure  may  in  suitable  cases 
be  relieved  by  trephining. 

MYXEDEMA. 

Under  the  generic  term  of  myxedema  it  is  proposed  to  bring 
together  those  clinical  variations  of  nutritive  disorder  de{)endent  upon 
partial  or  complete  cessation  of  thyroid  activity.  In  1873  Gull  de- 
scTibed  a  crefinoid  ntaie  occurring  in  adult  vonien.  Four  years  later  Ord 
rejM)rted  additional  cases  and  projwsed  the  word  myxedema  (mucous 
swelling).  Charcot,  about  this  time,  struck  by  the  cutaneous  thicken- 
ing and  the  cachectic  state,  use<l  the  term  pachydermatous  caehexiom 
In  1S80  Bourneville  and  d'Olier  described  a  case  of  myxedematous 
idiocy  and  subsequently  many  more.  In  1882  Reverdin,  and  shortly 
afterward  Kocher,  reiK)rted  myxedema  following  complete  extirpation 
of  the  thyroid,  for  which  they  sevemlly  projwsed  the  terms  of  operaUve 
myxedema  and  cachexia  afrumipriva.  The  analogies  between  acquired 
myxeilema,  mvxedematous  idiocy,  and  cj^etini^im  have  been  noted  bv 
many,  and  Brissaud,  in  his  lectures  of  1893-'94,  brings  certain  cases  of 
inJaniHimXy  or  physical  retardation,  into  the  same  category.  We  will 
commen(H»  by  a  description  of  actjuinKl  myxeilema  in  adults.  Due 
allowance  being  ina<le  for  the  age  and  growth  of  the  individual,  and  the 
suddenness  and  completeness  \s\\\\  which  the  thyroid  is  aflected,  will 
practically  enable  this  des<;ription  to  be  applied  to  all  the  above- 
mentioncnl  varieties. 

Acquired  mjrxedema  of  adults  is  of  insidious  onset,  as  a  nde, 
and  more  conunon  in  women  than  in  men.  It  usually  apjH'ars  between 
the  ages  of  thii*ty  and  fitly.  Occasionally  it  has  abniptly  followed  an 
attiick  of  acute  rheumatism,  some  infectious  fever,  or  a  severe*  hemor- 
rhage. It  is  marked  by:  (1)  Tumefaction  of  the  dermal  and  mucous 
structures;  (2)  by  intellectual  and  physical   enfeeblement,  and   (^5)  by 

atropliv  of  the  thyroid  IxhIv. 

•  »  

Tiici  dermal  chanyen  are  the  most  striking.  The  skin  is  infiltrated 
witli  a  mucoid  substance  and  the  fatty  panniculus  is  fre<piently  grt»atly 
thickentnl.  The  swelling  offers  an  elastic  resistance  t^)  the  touch  and 
does  not  pit  on  pressure.  The  color  is  usually  pale,  yellowish,  and  waxy 
or  cheesy.  Tlu;  face  is  enlarged,  rounded,  and  apathetic.  The  htnivy, 
thickened  lids  droop  over  the  eyes,  the  nose  and  li]>s  are  thickened, 
tlu»  brow  is  furrowed,  the  ears  enlargcnl,  and  the  chec»ks  rounded  and 
showing  jelly-like  trembling  on  slight  jarring.  The  whole  ap|M?ar- 
auce  is  oiu*  of  hebetude  and  stupidity.  The  skin  of  the  tnink  and 
extremities  is  likewise  infiltrated.  In  the  axilhe  and  sulwlavicular 
depressions  lipomatous-like  masses  are  often  encountered.     The  hands 
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SDil  feet  arv  enlarged  ftnth  cuehioii-like  swellings  on  their  dnr^tl  sm-faces ; 
the  digits  are  tliick  imd  cliimsy.  The  serotiim  is  often  nuieli  tliick- 
en«l.  The  epidennat  xlntctui-en  arc  greatly  affected.  The  skin  is  dry, 
harsh,  aud  branny.  The  hair  becomes  dry  and  scanty  on  all  ])ortiuiis 
uf  the  bead  and  Imdy.  The  Duils  are  drj',  fragile,  striated,  atmi>hic. 
Prrspiration  and  sebaceous  secretions  are  delectivc.  The  vtveoiii  uiem- 
bmnai,  wherever  vii^ible,  are  tumefic<l,  jtale,  dry,  and  elastic.  Mueiius 
poh')>i  ill  the  nasiiphan'n^  are  not  uneoninion.  The  fonipie  is  thickened 
smi.  with  the  iiitiltmte<l  condition  of  the  buceal,  pharj'ngeai,  and  luryn- 
pal  mucoD^  inemliranes,  explains  the  nuiffleil  voiee  and  difficnliy  of 
rtrallMwiiig. 


The  intelh'vhinl  date  in  myscdema  is  uniformly  marked  by  ajratheiio 
fufeeblement,  and  cerebral  torpor  shows  itself  in  sluggish  mentation, 
defective  memory,  slow  speech,  and  lethargic  movements,  Myxedemic 
{ntients  are  usually  indolent  bt>th  mentally  and  phyBicalty,  and  are 
irritable  and  soninolent.  Some  cases  show  ntK-ttirnal  insomnia  and  are 
IroiiWed  by  disturbing;  dreams.  The  sluggishness  of  movement  and 
the  clumsiuess  of  the  hands  and  feet  are  due  to  the  cerebral  toqwr  and 
l!ie  liieal  thickenings.  These  patients  have  no  muscular  energy  and  are 
promptly  fatigueii  ou  the  slightest  continuous  effort,  but  there  is  no 
palsy. 

The  thjiri'iil  in  the  great  majority  of  eases  eun  not  l>e  deteettil  iiy 
puliation.      There  may  be  a  history    of  its   former   presence  or  actual 
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enlargement,  and  even  a  goitrous  condition  may  j)ersi8t.  In  some  in- 
stances exophtlialmic  goiter  lias  preceded  myxedema  and  they  have  also 
been  found  associated,  but  Graves'  disease  does  not  follow  myxedema. 

Ijcss  prominent  and  constant  conditions  in  myxedema  are :  cardiac 
weakness,  irregular  pulse,  hemorrhages  (especially  metrorrhagia),  a  sub- 
normal temperature,  loss  of  teeth,  habitual  constipation,  and  occasionally 
albuminuria  in  advanced  cases.  The  patients  complain  of  headaches, 
vertigo,  throbbing  in  the  ears,  and  particularly  and  almost  constantly  of 
a  sensation  of  cold.  Sensations  objectively,  motor  conditions,  and  the 
reflexes  are  normal. 

Usually  insidious  in  oiuiet,  the  disease  runs  a  slow,  tardy,  pn>gressive 
course.  Remissions  of  longer  or  shorter  duration  may  occur,  as  in 
summer,  or  by  removal  to  a  warm  climate,  and  jiregnancy  sometimes 
has  a  similar  retartling  effect.  The  general  tendency  is  toward 
cachectic  helplessness  and  death  by  marasmus.  In  the  very  last  stages 
the  tumefaction  may  disappear.  Pulmonary  complications,  i^specially 
tuberculosis,  are  common,  and  cardiac  asthenia  may  strike  the  final 
note.  Fortunately,  treatment  is  now  e<jual  to  the  requirements  of  these 
otherwise  hopeless  cases. 

Operative  myxedema  is  usually  the  result  of  the  total  extirpation 
of  the  thyroid,  which  it  follows  in  from  three  to  six  months.  Removal 
of  a  |)art  of  the  thyroid,  the  remainder  being  completely  disablal, — by 
cystic  disease,  for  instance, — results  in  myxedema.  This  is  initiated  by 
lassitude,  physical  enfeeblement,  sensations  of  cold,  heaviness  in  the 
limbs,  sluggish  and  clumsy  movements.  Shortly  the  integument  tume- 
fies and  becomes  discolored,  the  hair  falls,  and  cutaneous  functions  lag. 
The  cerebral  torpor  follows  and  myxcnlema  is  fully  established.  Tetany 
may  also  (levelo[),  due,  according  to  Murray,^  to  the  loss  of  the  parathy- 
roid bodies,  which  in  man  are  inchuUHl  in  the  h)bes  of  the  thyroid.  The 
course  is  usually  progressive,  but  is  more  subject  to  remissions  than  in 
the  spontaneous  variety.  Other  cases  improve,  owing  to  the  compen- 
sjitory  action  of  unremoved  portions  of  the  gland,  or  to  the  development 
of  accessory  thyroids,  or  through  the  vicarious  activity  of  other  gland- 
ular structures.  The  gravity  of  operative  myxedema  is  great  in  pro- 
portion as  the  patient  is  young.  Occurring  in  childh(HKl,  or  at  any  j>eriod 
before  adult  life,  it  retiirds  or  completely  checks  gn)Wth,  and  produces 
a  persistent  infantilism  or  a  myxedematous  idiocy.  It  is,  however, 
completely  amenable  to  the  thyroid  treatment. 

Congenital  myxedema,  myxedematous  idiocy,  or  sporadic 
cretinism  is  asually  first  noticcKl  at  about  one  year  of  age,  or  upon 
weaning,  and  thereafter  presents  all  the  characteristics  of  adult  niyx- 
cnlenia,  excepting  that  the  mental  faculties  never  develop  and  physical 
growth  is  retarded  to  the  last  degree.  It  is  frequently  congenital,  and 
Horsley  has  found  it  in  a  dead-born  fetus.  It  is  encountered  in  the 
offspring  of  degenerate,  alcoholic,  or  phthisical  parents.  At  twenty  years 
of  age  these  cretinoid  idiots  may  be  of  little  more  than  two  feet  of 
stature.  The  relatively  normal  size  of  the  head  contrasts  with  the 
dwarfish    body.     The  skull  is  full  behind,  contracted  and  narrow  in 

»  **Br.  Med.  Jour.,"  Mar.  18,  1899. 
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fnmt,  often  with  pen^Uteiit  fuiitanel.  Tlie  flabby,  tlik-kened  featuros; 
jDubbf^  nose,  thick  li|>K,  dr<Mjpii)g  eyolidri,  moutli  ugiiji,  lolling,  hyper- 
iTuf^ic  tongue,  and  tirooling  saliva  niukc  up  u  ijeeuliarly  repulsive 
appeiRincf .  Add,  now,  the  ^hort,  nf'ten  lip^iniatou)',  neck  ;  a  jirotuberant 
atxloiiien,  often  showing  inguinal  and  umbilical  niiitiire^ ;  a  deviating 
spioe,  nidiiueniary  genitals,  and  dwarfisli,  cPwikcil  liiiib!i,  and  it  is  iai- 
piKsiblc  to  iiii:iy^ne  a  k^utt)  liunian-ltHtking  object  with  luiniiui  attribiitet). 
2))nTst^  liair,  cc»>ma,  and  an  infiltrated,  inactive  skin  are  coinmunly 
piv:*nt.  The  tliyn)id  is  absent.  Idiots  mentally,  they  can  onliiuirily 
fxeivise  a  little  attention  and  even  hIiow  some  afl'ection.  In  .lonie  iti- 
?iances  they  ]L<sist  themselves  in  eating  and  drefising.  They  never 
learn  to  sjienk,  anil  never  show  signs  of  pulK-scence,  Often  even  the 
fiivt  ilentition  in  extremely  dt^fective.  On  the  othiT  hand,  they  luck 
the  destruetiveness,  noisiness,  tics,  convulsinnH,  onniiism,  balancing  and 
motnr  disturbances  so  common  in  idiocy  fruin  curebrsd  li-sion.     These 
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untiirtUTuitc  cn-atnres   may   attain   thirty  oi-  tlirty  yeai 
ttually  die  of  pnlmonury  concomitants. 

The  disea.se  is  also  amenable  in  some  ilejjree  to  the 
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Cretinism  is  a  term  of  ancient  lineage  an<l  honorc^l  us;igc,  but  of 
wmewbiit  ancertain  definition.  It  has  lH><'n  applied  to  the  giiitnais  and 
l'wlile-niiad(.Hl  natives  of  l(K-alities  wheiv  jriHter  is  endemic.  Certain 
mlln's  in  Fnvnce,  Spain,  Italy,  and  Switzerland,  anil  some  |>arts 
«f  (inat  Briiain,  Swe<Ien,  and  of  <iliier  eoimtncs  widi'ly  s<'att.icd 
trt'CT  the  glolH'  present  endemic  eoiulitioiis  llial  pi-edi.-iMB^i'  to  jr"it- 
Miji  enlargements,  Hucrh  an  endemic  lias  been  iioicd  in  Minncnita 
iml  Ontario.     A   few  definite   facts  arc    the    results  of  nbservations 
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t'Xtcinlin;r  ovi-r  )p'ncrati(iiis  in  wmie  of  tliow  mniiiiitiiitii-s.  Tliv  off- 
spriiifj  of  two  miitniiiH  jMin'rits,  ai!«!onUnfr  to  Kim-Iht,  is  iitVEiriably  a 
crt'tiii,  wliit  limy  or  iiiiiy  not  Ik'  jpntroiis,  imt  U  niyxcilcmatuus.  A 
iioti-piilroiis  cn'tiii  iiiviiriiilily  has  ^litnuis  !iiit<i'iKl<>iit)i  ami  i>  iiidiiitin- 
piisliiiblc  from  tlic  iiiyxtHli-iiiatoiis  idiot  or  s]>iirii<li(;  4-n'tiii,  the  foiiilitioi] 
also  iH'in^  <-oii^;uital.  In  tlii'  ^>itn)iiM  en-tins  tlie  tliyroii)  ilisc-asc  may 
aiiiHiir  at  any  imtiikI  of  life,  and  acts  tln'ii,  ixm-tly  as  cIik*  s|M)ntjim-<ms 
niyxt-dcmii  or  oix-iiitivc  myxedema,  to  stunt  (jniwtli  and  «to]i  tiii'iitid 
di'Vi-lopiiient.  Tlic  ;;oitroiis  cretin  is  iisiially  also  myx«-<lemHtiins  and 
may  iircseiit  any  deynr  of  mental  ini|)iiiniient,  from  mere  stiiijdo- 
mindcilncss  toaliject  Imitislincss.  The  distriltiitioii  of  endi'Uiic  cn'tiiiism 
is  iilcnticid  witli  lliiit  of  i-ridemic  piitrons  discsise,  and  KiK-licr  U-licvvs 
lliis  to  he  dnc  to  orfranic  infections  tliroii^li  tlic  watcr-snj>|>li<>s. 


Tile  only  dislim-tion  ln-twut'ii  ciulc 


imd  otlitT  myxetleniic 
]ialieiits  is  the  ^litniiis  ciiliirp-- 
ineiil.  This  may  he  .inly  a  diflcr- 
cTice  of  de;;ni',  biiinise  tliC  cystic 
dc;ren('r:ition  and  interstitial  liy- 
jiertni|iliy  at  the  liottoiii  of  tJii- 
poitiinis  ciilar^incnt  tif  the  thy- 
roid is  destructive  in  diameter 
aii.l  cin-ct.  It  is  <iisily  ii.nceiv- 
iihlc  that  nivx.ileinu  and  nu-ntid 
<iisinri>an<'.-s  will  he-  dev.'lo|»od 
{)i>)|ioilio[ititely  to  tile  lack  of 
ftiniininally  iictivcthyii>id.  When 
tile  (liyiMid  isintin'ly  wanting, as 
in  till-  non-ftoitn>iis  i-on^^t-nital 
en-till,  or  eoni|iletely  dotiMyed  in 
s<ime  f^oitrons  cretins,  the  myx- 
iilcniu  is  corresjMinilintily  iiiteni>« 
and  the  mental  dej^enenitioii  ]m>- 
lH.rtio,ialelydev<-loi>c<l.  It  would 
seem,  thercfon',  that  the  raiises  iit 
the  liottom  of  endemic  en'tiin>m 
are  tho^-  that  imKliiee  endemic 
jroitroiis  diseiise,  to  which  the  eix-- 
tiiioid  state  is  sei-oniiary.  Tlies«- 
arc  not  w<-ll  nmlersloiKl,  hut  iisii- 
allv  the  soil,  drinking-water,  and  atmos|)heric  conditions  aro  hchl  ae- 
coLiiit.-ihle. 

Infantilism  and  Myxedematous  Retardation. — <>ccn|>yiiijr  a 
middle  jrronnd  hetwifri  nlyXl■^l^■lllaIclll^^  idiocy  and  iiciiiiinil  myxedema 
tliei-e  all'  timiien>ns  eases  showing  >light  cntaiieotis  tiiniefaetion,  ntaiilcd 
menial  develo|>nient.  iiti.I  diiiiiiii-.he.l  triiiwth.  These  |iaticiits  i-etain 
their  •liildishnes^  Ih>(1i  in  mental  atti'ihtilis  aii<l  plivsi.'al  eonli>rinntioii. 
Perhaps  here  hch.n;:  some  of  the  idiots  classed  as  Monjirolian  hv  the 
l':M.di>li.  atxl  siane  ol'  the  r.it'>r>if^  ariranu'  of  the  Frcneh.  in  at  h-ast 
( wvll-m:ii-kc.]    in>IUM.'e  lirissaiid    lomid   the   ihvroid   ho.lv    seairelv 
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perceptible.       At  the  age  of  ten  numerous  antl  lar^  cervical  glands 

had  been   removed  with  probable    resulting  damuge  to  the   tliyroid. 

llmeafler  the  physical,  genital,  and  mental  growth  of  the  lad   had 

nmained  stationary.     Sehniidt '  has  trcateil  three  cases  of  this  sort  in 

idiich  growth   was  retarded,  by  the  adniini^tratinn  of  thyroids,  with 

iminediate  improvement. 

Etiol<^^. — If  we  look  upon  myxedoiim  as  the  manifestation  of 

defective  thyroidation,  its  causes  are  those  of  diseast.-  or  abscnct-  of  the 

thyroid  body.      In  some  cases  it  is  a  iefoiofoymd  <hji^  ;  in  others  it  is 

the  result  of  a  thyroiditi>t  whicli  may  be  deftendent  on  infections  jirocesscs, 

IF  the    iiife<?tions    fevers,    rheumatism,   etc.;    in 

udiers    it  is    cystic  deffenrratioii ;    in   others  the 

result  of  ii-auma  or  surgical  extirp<itioii.     Taking 

ill  causes  of  myxwienia  together,  there  is  a  pn-- 

pitmlemnce  of  feiiia/es  which  reaches  large  pr(H)or- 

tions  in  the  spontaneous   adult  varieties.     It  is 

ptnbable   that  the  close   relation   of  the  thyroid 

and  uterine   functions  is  at  the  bottom  of  this 

&cL  It  is  only  necessary  to  mention  the  in- 
creased size  of  the  thyroid  in  pregnancy,  its  fre- 
quent  enlai^ment  in  pubescent  girls,  its  nsnal 

coi^estion   in  some  women  during  menstruation, 

ind  its  final  retraction  at  the  menopause.     JCiy- 

Mfitinii  of  the  neck  and  liead  and  nyjiliiHx  of  the 

thyroid  glan<l  liave  induced  myxe<lema. 

Regarding   the    manner   in    which    defective 

Ayroidation    aifects  the    trophic  a]i|uirutiis    and 

iaduces  the  mucoid  ilejHisits,  two  general  ]Hiints 

of  view  (1e|)entling  ui>on  opposite   |)hysiologicsil 

hypotheses  are  maintu!ne<l.     As  yet  all  is  theory. 

Many,  with  Schiff,  Itelieve  that  the  normal  liiy- 

iwd  elalwrates  some  substance  ind!s{>ensabl('  to 

the  pB)per  action  of   the  nervous  system.     This 

»ul»tance,  however,  has  never  l>een  isolated  nor 

iticbaracteristies  determined.    Others,  with  Hors- 

lej-,  conceive  tliat  the  thyroid  tnutsforms  the  nni- 

dnoid  elements  of  the  bhKKl  into  ntilizublc  meta- 
bolic constituents,   or,  as  a  mo<litication  of  this 

idea,  that  the  thyntid  eliminates  certain  harmful 

elements  from  the  blood.    The  blood  in  niy.xedema  _ 

Lspoiir  in  oxygen  and  the  urine  is  of  an  iiiereased      iou'-^irBiitm>m.y''Mh'i'i['i'i^ 

toxicity.     Both  of  these  conditions  nn\  fiivnrably     "■■'i' y™'" "  ■  i  "■"=""  >- 

Biodified,  as  is  the  myxwieraatous   state,  by  the 

administration  of  thyroids.     It  now   is  <letcnnin('<l   that   the   tliyiiiid 

Rlanii  is  essential  to  life  and  to  tlie  proper  neurotrujiliic  liataiice.     That 

ilijtfsiientially  secretory  is  pniven  by  its  iinlirynuiil  duet  in  man  <)|icti- 

ing  at  the  riNit  of  the  tongue  and  its  active  i-onneeiion  witii  aliinentur>' 

processes  in  tlie  lower  orders, 

'  " TherapeiitiHChe  Wwlicn.,"  Nov.,  ISIMI. 


500  NEUROSES. 

Morbid  Anatomy. — Tlie  primal  lesion  of  myxedema  is  located 
the  thyroid.  lu  myxedematous  idiocy  the  glaud  is  either  wanting, 
mentary,  or  atrophic.  In  acquired  myxedema  it  is  atrophic,  yella 
white,  and  fibrous.  At  first  there  a|)pears  to  be  an  embryonal  vesi" 
infiltration,  with  epithelial  proliferation.  Later,  fibrous  changes  pWH^' 
dominate,  and  finally  complete  sclerosis  is  presented.  This  practioalljT,? 
constitutes  a  parenchymatous  and  interstitial  thyroiditis.  Murray,  ho(W**^ 
ever,  believes  that  atrophy  of  glandular  tissue  is  the  first  step,  diMt^/jf 
probably  to  the  action  of  some  toxic  agent,  and  that  the  increase  cit  i 
fibrous  tissue  is  a  replacement-fibrosis.  The  cystic  degeneration  of  a 
cretinoid  goiter  reaches  the  same  results  by  its  destructive  action  upon  ■\ 
the  glandular  parenchyma. 

The  fnthcniatieoiui  ceUiUar  tissuea  are  infiltrated  with  a  geIatinoil% 
mucinoid  substance  and  the  fatty  pannictdua  is  much  increased.  Througb* 
out  the  organism  there  is  a  tendency  to  fibrouH  proliferation  whidi 
especially  aifects  glandular  organs,  as  those  of  the  skin  and  the  kidnqrs. 
Miuiin  has  also  been  found  in  the  blood  and  in  all  the  tissues  of  the 
body.  The  piiuikii^  gland  and  the  thyniiis  are  frequently  enlarged, 
apparently  for  the  purpose  of  cn^mpensation.  The  nervous  system  pre- 
sents no  changes  that  are  uniform  or  significant.  Central  hyperemia 
and  tumefaction  of  the  nerve-cells  have  been  noted  by  Rogowitch. 

Treatment. — ^The  treatment  of  myxedema  furnishes  one  of  the 
most  brilliant  chapters  in  meilicine.  It  was  observed  that  in  animak 
and  man  myxedema  did  not  follow  partial  ablation  of  the  thyroid,  and 
Schiif  found  that  a  portion  of  the  gland  subcutaneously  or  intraperitonealljr 
implanted  prevented  the  myxedematous  state?  in  animals  subsequently  thy- 
roideetomized.  Horsley  suggested  the  same  procedure  in  man,  and  it 
was  carried  into  eifect  by  Kocher,  Ijjinneloiigue,  Bircher,  and  others  with 
favoniblc  results.  When  the  thyroid  graft  was  su(!ccssful,  myxedema 
was  teni]M>rarily  <;hecked.  Murray  first  used  subcutaneous  injections  of 
thyroid  extracts  or  emulsions  with  better  and  more  persistent  results,  and 
a  series  of  cures  were  reported  by  this  methtxl  in  the  hands  of  numerous 
observers.  Howitz,  of  CojK»nhagen,  foUowtnl  shortly  and  inde|)endently 
by  Mackenzie  and  Fox  in  Kngland,  and  then  by  a  host  of  physicians  the 
world  over,  fed  myxedemii;  patients  with  thyroids  raw,  jxirtially  cooked, 
or  desiccated.  The  results  were  almost  uniformly  good.  The  pro- 
cedure is  perfectly  justified  not  only  by  clinical  results,  but  by  the  fact 
that  in  lower  animals  and  in  the  human  embrvo  the  thvroid  irlnnd  fur- 
nishes  a  secretion  to  the  alimentary  canal  by  a  duct  opening  at  the  fora- 
men cecum  on  the  base  of  the  tongue.  The  sheep's  thyroid  is  habitually 
employed  and  is  now  an  article  of  commerce  in  the  form  of  various 
powders  and  tablets.  The  equivalent  of  one-half  a  sheep's  thyroid  may 
be  administered  daily,  and  if  well  tolerated,  increased  to  a  full  thyroid  or 
more.  If  prompt  action  is  s<»cured,  it  may  be  reduced,  and  if  difficulties 
arise,  it  nuist  be  discontinucHl  and  resumed  with  caution.  The  exhibition 
of  thyroids  is  followe<l  in  a  day  or  two  by  a  return  of  the  temperature  to 
the  normal  standard,  whi(*h  it  may  even  exceed  by  a  degree  or  two;  the 
pulse  b(»comeft  more  nipid,  the  urine  increases  in  volume,  the  pigmentary 
infiltration  diminishes,  the  fatty  dejwsits  melt  away,  and  the  patient 
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becomes  more  animated  and  cheerful.  Four  to  eight  weeks  may  show 
a  marvelous  eliange.  The  skin  becomes  softened  and  moist,  the  hair 
ami  nails  are  better  nourished,  and  the  normal  state  of  tlie  patient  is 
sliortly  attained.  To  maintain  the  cure,  thyroid  feeding  must  be  main- 
tained. If  the  treatment  is  discontinued,  the  patient  promptly  rela|)ses. 
The  equivalent  of  (me  thyroid  a  week  is  usually  sufficient  for  tlie  pur- 
pose, and  cases  are  now  on  record  in  which  several  years  have  been 
passeii  in  apparent  health  and  vigor  under  this  regime. 

The  treatment  is  attended  by  considerable  danger j  and  in  some  in- 
stances it  has  been  followed  by  fatal  results.  Headaches,  pains  in  tlie 
bowels,  diarrhea,  neuralgia,  insomnia,  malaise,  and  nervous  excitement 
are  stmie  of  the  unpleasant  symptoms  which  should  promptly  lead  to  a 
reduction  of  the  dose  or  to  the  temporary  interruption  of  the  treatment. 
When  the  terminal  cachexia  of  myxwlema  has  api)eared,  this  treatment 
is  hazardous,  but  nothing  else  can  possibly  rescu(»  the  patient,  and  in 
some  such  cases  it  has  done  so.  In  children,  esjwcially  in  myxedema- 
tous idiots  with  rachitic  deformities,  thyroids  tend  to  produce  a  soften- 
ing of  the  bones  that  may  grt»atly  exaggerate  the  osseous  distortions. 
Parker*  and  others  liave  met  with  this  coniplic4ition,  and  have  recom- 
mended that  such  cases  be  treated  in  l)ed,  and  the  weight  kept  off  the  legs. 

In  acquired  or  operative  myxedema  thyroid  feeding  may  be  consid- 
ered established  as  a  curative  treatment.  In  eases  of  mvxedematous 
retardation  its  results  appejir  equally  brilliant.  In  s})oradic  cretinism  it 
is  capable  of  producing  the  most  marvelous  improvement,  which  is  com- 
plete in  proportion  as  it  is  adopted  early  in  life.  In  endemic  cretinism 
its  effects  are  Iwneficial,  but  as  yet  its  proper  value  is  not  established. 

The  action  of  thyroidin,  a  chemicjd  comiwund  isolated  by  Baumann,^ 
is  practically  the  same  as  that  of  the  various  preparations  of  the  gland, 
but  is  less  likely  to  be  attended  by  the  accidents  of  ptomain  poisoning. 
Against  tlie  tetany  that  sometimes  follows  removal  of  the  thyroid,  it  is 
less  efficient  than  the  thyroids  themselves. 


EXOPHTHALMIC  GOITER- 

Exophthalmic   goiter,  otherwise    known   as   Graves'  diseasej    Base- 
doit^s  disease y    cardiothi/roid   exophthalmos,    and   struma    exophthalmicUj 
presents,  in  most  respects,  a  complete  contrast  to  myxedema,  but  also 
shows  some  analogous  features.      We  have  considered  myxedema  as 
due  to  defective  thyroidation,  and  we  may,  at  least  tentatively,  look 
upon  Graves'  disease  as  the  manifestation  of  excessive  or  perverted  thy- 
roid activitv,  or  of  both.     The  disease  is  manifest  bv  the  three  so-called 
cardinal  symptoms  of  rapid  heart,  enlarged  thyroid,  and  prominent  eye- 
balls.    To  this  must  be  added  a  fine  tremor,  mental  irritability,  and 
muscular  weakness,  which  are  equally  common.      Further,  nearly  every 
function  of  organic  life  may  be  disturbed.      Flajani,  in  Italy,  described 
the  condition  in  1802^  and  Parry,  in  England,  in  1825.     Graves  taught 
it  as  a  disease  entity  in  1835,  and  published  it  as  such  in  1843  ;  mean- 
while Basedow,  in  Germany,  had  independently  written  of  it  in  1840. 
»"Brit  Med.  Jour.,"  July,  1896.         ^  ^^^tkiii,  '*  Wien.  kliii.  Woch.,"  Oct.  22,  1896. 
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This  serves  to  explain   the  various   names  applied   to  it  in  diflferent 
countries. 

Etiology. — Graves'  disease  belongs  to  the  rcprofluvtive  jj^riod  of  life, 
being  rare  before  puberty  and  after  the  menopause.  liarret  *  was  able 
to  collect  only  42  cases  in  children  below  the  age  of  fifteen,  the  youngest 
being  four  and  a  half.  It  afleets /cm«/^'/<  five  or  six  times  as  frequently 
as  males.  A  neuropathic  heredity  is  commonly  enc^Hintered.  Pubescence 
in  girls,  menstrual  difficulties,  chlorosis,  and  all  debilitiitingc^mditionsact 
as  predisposjuits.  In  exceptional  instances  (iraves'  disease  st^ems  to  be 
due  to  certain  intranasal  and  intra-abdominal  conditions.  As  excUinff 
cauactt  may  be  mentioned  emotional  and  mental  mhockn^  especially  profound 
and  protracted  anxiety  and  (frlef,  but  frequently  cases  ittributed  to  such 
causc»s  can  be  traced  back  of  them.  In  such  instances  the  mental  strain 
may  serve  to  precipitate  the  more  prominent  symptoms  of  the  dLsease. 
Pre(fiianvy  may  seem  to  excite  the  disease.  Occurring  during  its  course, 
the  disease  is  sometimes  apparently  modified  for  the  better,  but,  on  the 
other  han<l,  may  l)e  aggravated.  After  delivery  there  is  freciuently 
distinct  improvement.  GravW  disease  is  often  associated  with  other 
neuroses,  such  as  chorea,  hysteria,  and  epilepsy.  It  is  observed  sometimes 
with  tabes,  and  the  mental  disturbance  not  infnnjuently  reaches  into 
the  field  of  insanity.  A  family  ty|K»  ^  is  sometimes  encountered,  affect- 
ing several  or  all  offspring  of  parents  who  may  show  no  abnormality. 
A  s})ecial  but  rare  association  of  Graves'  disease  is  with  tetany,  scler- 
oderma, myxedema,  and  acromegaly.  All  of  which  are  closely  allied 
through  relation  to  the  thyroid  body. 

Numerous  theories  lus  to  its  jxtihogenesh  have  been  entertained. 
Graves  considered  it  a  disease  of  the  heart.  Marshall,  Taylor,  and  Piorry 
attribute<l  it  to  mechanical  compression  of  the  cervical  vessels  and  nerves. 
After  the  experiments  of  Claude  Bernard  upon  the  cervical  sym|)athetic, 
lesions  of  this  portion  of  the  nervous  apparatus  were  Ix'lieved  to  l)e  at 
the  bottom  of  exophthalmic  goiter.  P'ollowing  Charcot,  the  disease  was 
by  many  considennl  a  pure  neurosis  similar  to  hysteria.  At  present  there 
are  two  general  theories  in  the  field.  One  incriminates  the  medulla, 
the  other,  the  thyroid.  Pointing  to  the  bulbar  orif/in  of  the  disease  is 
the  association  of  canliac,  vasomotor,  secretory,  and  thermic  disturb- 
ances, to  which,  in  various  mre  cjiscs,  palsies  of  cranial  nerves,  pro- 
ducing ophthalmoplegia,  facial  palsy,  trigeminal  neuralgia,  and  auditory 
disturbance  are  adiled.  In  (^rtain  cases  bulbar  hemorrhage,  atrophy  of 
the  restiform  bodies,  and  degeneration  of  the  solitary  bundles  have  been 
found,  and  the  assocnation  with  tabes  argues  the  same  cause.  Felehne  and 
Dardufi,  by  experimentid  lesions  of  the  restiform  Ixxlies,  have  produced 
the  major  symptoms  of  exophthalmic  goiter.  As  a  rule,  however,  the 
bulb  is  not  structumlly  affectcKl,  and  the  diverse  conditions  cited  are  as 
likelv  tt)  be  effect  as  cause. 

Following  Johnston  tluTc  are  many  who  believe  that  overactivity  of 
th(»  thyroid  gland,  causing  a  hyperfhi/roidation,  ex|)lains  the  genesis  of 

^  'Jour,  de  M(k1.,"  July  lU,  l}K)t>. 

*  Hrcmer,  "  ChiciiKO  Med.  Ht-c.,"  lH9fl ;   Holmes,  '' Pliila.  Med.  Jour.,»'  June  11, 

181)8. 
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exophthalinio  goiter.  The  principal  facts  supporting  this  point  of  view 
are :  (1)  The  usual  changes  and  enlargement  of  the  thyroid  ;  (2)  the  im- 
provement and  cures  resulting  upi>n  removal  of  a  portion  of  the  gland  ; 
(3)  the  symptoms  of  exophthalmic  goiter  induex:*d  by  overdoses  of  thy- 
roids in  myxedematous  patients  and  normal  individuals ;  (4)  the  cases  in 
which  exophthalmic  goiter  has  eventuated  in  myxedema  through  de- 
generative changes  in  the  gland,  and  (o)  the  almost  absolute  contrast 
between  mvxedema  and  Graves'  disease. 

Horsley,  who  lias  given  most  constant  and  careful  attention  to  this 
^ibject  for  many  years,  and  to  whose  investigation  we  owe  nuich  of  our 
present  knowledge  regarding  the  functions  of  the  tliyroid  body,  insists 
ujMra  the  changes  in  the  gland  and  its  secretion.  He  declares  that  "  ex- 
ophthalmic goiter  in  its  various  degrees  results  from  |>er version  of  the 
function  of  the  thyroid  gland."  ^  It  has  been  found  by  many  observers 
that  the  use  of  thyroids  in  Graves'  disease  often  intensifies  all  tlie  symj)- 
toms,  but  tliere  are  certain  cases  in  whicli  they  seem  to  ciuise  improve- 
ment. Is  it  not  reasonable  to  sup|>ose  that  when  the  gland  is  simply  or 
mainly  overacting  their  administration  increases  the  hyperthyroidation, 
but  mav  benefit  the  cases  that  bv  perversion  of  thyroid  function  are  not 

•  ft-  1.  w 

supplied  with  a  normal  secretion?  Cunningham,*^  on  exi)erimental 
gnmnds,  reaches  with  Gley  the  conclusion  that  the  majority  of  symptoms 
in  Graves'  disease  may  be  plausibly  explained  by  the  hypothesis  of 
deficient  thvroid  activity.  The  question  of  the  relation  of  thvroid  action 
to  the  functions  of  the  nervous  system  has  been  already  outlined  in  the 
description  of  myxedema  (sc»e  p.  499). 

Accepting  the  thyroid  theory,  we  are  still  confronted  with  the  initial 
question  as  to  why  the  thyroid  function  is  primarily  disturbe<l.  Some 
have  attributed  this  to  infection  setting  up  a  thyroiditis,  and  point  to 
the  frequent  history  of  antecedent  infectious  fevers,  etc.  Others  accuse 
the  neuropathic  heredity  or  constitution.  The  real  cause  still  esca|)es 
us.  The  intimate  relation  of  thyroid  and  uterine  functions  (see  ]>.  499) 
and  the  usual  occurrence  of  exoj)hthalmic  goiter  during  repnxluctive 
life  are  of  interest. 

Morbid  Anatomy. — The  autopsical  findings  in  exophthalmic  goiter 
are  inconstant  and  variable.    The  heart  is  often  dilated  ;  the  sometimes 
thickened  walls  may  present  fatty  degeneration .     The  valves  are  dis- 
eased only  as  accidental  concomitants.     The  thyroid  body  may  present 
any  goitn>us  variation  from  simple  congestion  to  the  most  destructive 
lesions.     Usually  the  lobes  are  unequally  enlarged,  firm  to  the  touch, 
and  pn*sent  a  reddish,  pulpy  aspect.     Colloid  degeneration  in  })laees  is 
not  uncommon  and  may  result  in  cystic  formation.     The  vessels  are 
thickeniHl,  dilated,  and,  in  chronic  cases,  atheromatous.    There  is  a  pro- 
liferation of  connective  tissue  throughout  the  gland  which  may  reach  a 
sclerotic  decree.     The  acini  of  the  gland  become  dilated  ;  the  colloid 
material  disap])ears,  leaving  a  granular  d6bris  ;  the  secretion  becomes 
thin  and  watery,  the  epitheliiun  more  or  less  disintegratc^d.     The  thymus 
is  often  persistent   and  enlarged,   showing  increased  vascularity   and 
an  attempt  at  comj)ensator\^  or  perhaps  at  antagonistic  activity.     The 
orhHal  cavity  is  oflen  normal,  but  as  frcijuently  presents  some  fiitty  pro- 

^  "Brit.  Med.  Jour.,"  Dec.  5,  1896.  ^  '•  jour.  of  Experimental  Med.,''  1H98. 
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liferation,  and  almost  always  the  evidence  of  a  continuous  retrobulbar 
congestion. 

On  the  part  of  the  uervoun  nydem  the  altenitions  in  the  cervical  sym- 
pathetic ganglia,  described  in  early  accounts,  are  not  found.  Changes 
attributable  only  to  the  cachectic  state  are  detected.  In  the  bulb  and 
spinal  conl  vascular  degeneration  has  l)een  encountered,  with  occasional 
small  hemorrhages  and  dilatations.  Atrophy  of  the  restiform  Ixxlies 
and  of  the  solitary  bunclles  has  lK»en  noted  once  or  twice,  as  has  atrophy 
of  the  ascending  r(K)t  of  the  trifacial.  The  asscxjiatinl  lesions  of  tabe» 
are  more  frequent. 

The  muHcU'Sy  acconling  to  Askanzy,^  show  fatty  infiltration,  usually 
distinct  to  the  nakcKl  eye.  The  fat  globules  are  seen  microscopically  in 
long  rows  in  the  muscle-fibers,  which  also  show  increased,  sometim€« 
degenerated  nuclei. 

Symptoms. — The  onsd  of  exophthalmic  goiter  is  frequently  in- 
sidious, and  the  jxitient  cim  s<!ara»ly  say  when  it  l>egan.  In  other  in- 
stances the  major  symptoms  appear  within  a  few  days  or  even  within 
a  few  hours,  following  some  inciting  shcK'k,  but  it  is  always  allowable 
to  suppose  that  unobservt»d  minor  manifestations  luul  been  previously 
present.  Such  fact  can  friHpiently  be  elicited  by  judicious  inquiry. 
Cardiac  |){d|)itijtion,  nervousness,  irritability,  and  unaccountable  fatigue 
an*  otlen  felt  for  months  before  the  more  prominent  symptoms  are 
declared. 

Cardiovascular  Features. — The  carduic  didurbance  asually  is  the 
first  of  the  triad  of  canlinal  symptoms  to  ap|)ear.  The  pulse  becomes 
rapid,  and  onlinarily  reaches  120  a  minute,  unless  the  patient  is 
reclining  and  at  perfect  rest,  when  it  may  dn>p  to  90,  but  never  reaches 
normal  during  the  activity  of  the  disease.  A  rate  of  150  or  even  2(M) 
is  not  very  rare.  Of  the  thrw!  major  symptoms  a  ra])id  pulse  may 
alone  exist,  and,  taken  with  several  other  and  minor  symptoms,  may 
suffice  for  a  <liagnosis.  It  is  the  only  essential  symptom.  Ordinarily 
regular,  the  rhythm  of  the  heart-beat  in  some  (^ses  is  greatly  disturlKnl. 
Tlie  luMirt  acts  in  the  most  tumultuous,  irregular  manner,  and  its  in- 
competeiUH'  is  shown  by  vertigo,  cyanosis,  and  i>rei'ordial  distress.  Pal- 
pitation and  canlia(^  throbbing  are  experienctKl  by  most  patients,  anil 
may  be  <wcasione<l  by  the  slightest  physical  or  mental  distress.  At  such 
times  the  brejist,  neck,  and  face  are  frecjuently  suffused,  and  hot  waves, 
with  violent  blushes,  may  swet?p  over  the  upper  part  of  the  chest,  neck, 
and  face.  At  first,  and  sometimes  thnnighout  the  diseiuse,  the  stetho- 
scope reveals  nothing  but  the  tachycardia  and  violent  systole.  Func- 
tional systolic  bruits  and  anemic  nuirmurs  are  not  infrwpient.  Org:inic 
valvular  disease  is  practic4illy  an  accidentid  complication.  An  ap|)arent 
hypertrophy  is  really  due  to  dilatation  and  to  the  enlarged  area  over 
which  th(»  ajwx-beat  extends  by  its  increaswl  violence.  In  late  cachiH?tic 
stages  the  dilatation,  with  degenenition  in  the  heart-muscle,  becomes 
phy.sic{illy  apparent  and  threateningly  prominent.  Grocix)^  finds  that 
dilatation  i?>  always  present  during  atUicks  of  tachycardia,  that  there  is 
an  intimate  relation  between  the  amount  of  dilatation  and  the  general 

»  ''  iKMitsch.  Aivh.  f.  kliii.  Med.,"  Itond  (il. 
2  *'  \i\\.  erit.  di  Clin.  Metl  ,"  Jan.  2,  1902. 
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ftithenia,  uihI  tlmt  iiitonsc  but  tnin^itory  changes  in  the  sounds  uixl  shuj>c 
«f  (be  heirt  arc  nmrkn)  fealures  of  the  disease. 

The  entire  oireiilatorv  system  is  affeete<l.  This  i«  most  manifest  in 
the  aortic  brunches,  csi»ecially  in  the  fen'ieal  arteries,  and  is  swn  in  tlie 
temporal  and  retinal  arteries  and  veins.  It  is  less  will  marked  in  the 
fxtreniities,  but  Gerhardt'  has  noted  it  in  the  palmiir  iirehes  and  in  the 
cninUs.  He  aim  calls  attention  to  the  presence  of  eupitlarv  pul^tion 
in  the  spleen  and  liver  and  kidnev-s.  In  cnscH  of  lonjj  stnnding,  vascular 
dilatation  is  produced  ami  the  veins  themselves  become  fibrous  uud 
uterializod. 

The  ffoitor  may  appear  at  any  perio<l  of  the  disease  or  may  never 
develop.  In  some  instances  it  is  of  insidious  growth,  and  the  jwitient's 
attention  is  only  incidentally  calle<1  to  it  by  ti}rlitn<-ss  <if  the  ordinary 
neckwear.  In  other  instances  it  is  of  sudden  development,  <ir  may  ad- 
vance in  size  at  intervals,  or  advance  ami  n'ceile  n'jK'Jit^'dly.  In  any 
case  it  rarely  attains  very  larpe  proportions,  and  practically  never  inter- 
feres m4-chanically  with  respiration.  It  is  usually  asymmetrical,  the  right 
lobe  commonly  being  nn»st  affected.  The  swelling  nmy  lie  contine<l  to 
one  lobe,  usually  the  right,  or  it  may  involve  the  isthmus  alone.  The 
tumor  usually  offers  considerable  resistance  to  pul]>atiun,  and  a  pulsatile 
thrill  is  fre<iuently  to  be  det(H;ted.  In  some  instances  mululcs,  indic- 
ative of  parenchymatous  changes,  can  be  made  out.  Auscultaliori  over 
the  cuki^l  thyroid  readily  detects  in  most  cases  a 
bniit  synchronous  with  the  pulse,  and  tlie  tumor  can 
often  be  seen  to  eX|Kmd  with  everj'  systolic  im]»nlsc. 
By  manual  cumpressioti  it  nmy  ohen  be  greatly  re- 
duced in  size  lor  the  moment,  and  it  lias  u  tcndem-y 
to  fluctuate  in  volume  during  the  progress  of  the  dis- 
ease, increusiiig  in  size  u|K>n  the  ocension  of  any 
physical  ormenta  I  excitement.  In  late  cases,  tlirongb 
interstitial  thickening  or  cystic  degenenition,  it  may 
give  a  sclerous  or  Huctuatit  feeding  to  the  touch,  and 
does  not  then  rewde  upon  the  cessation  of  the  malady. 
It  may  even  become  marke<lly  atropliic,  and  then 
myiedenm  gradually  dcvelojw.  Y\f  -m.-Vatna  m 

Octilar  Conditions. — Widi  the  apfieanmce  of  o™>e.'  uir>™«. 
axipldhaloMS,  which  usually  ])roniptIy  fblli>ws  the 
goitroas  enlai^'Uient,  the  famous  triad  of  symptoms  is  complete.  Ii 
may  appear  before  the  goiter  or  in  cases  tlmt  never  show  tliyroid  enlarge- 
ment. Both  eyes  commonly  are  afiected,  but  at  first  usually  in  unequal 
degree,  and  excc])tionally  but  one  is  prominent.  This  occurs  usually  in 
rases  in  which  only  one  lolre  of  the  tliyniid  is  enlarged,  and  conuuonly 
onthe  same  side. ^  The  prcmiincnt  eyclialls  with  wideHj|)eu  lids  give 
M  expression  of  excited  fierceness  and  fright  strangely  niingl«l,  and 
quite  diwoncerting  to  strangers.  The  ocular  jirotnision  vjirics  greatly 
inimmmt  in  different  patients,  but  in  extreme  cases  lias  causi<l  aetual 
dislocation  of  the  eyelwll.  Unless  it  exceed  a  mrMlerate  amount  it  <tc<-,\- 
sioDS  no  inconvenience  and  may  even  esca|>e  the  psitieiit's  attention.     In 
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a  more  proiioimntl  degree  tlie  exoplitlialiiios  induces  some  difficulty  in 
octibr  movements  ami  causes  ocular  fatipiio.  When  exoplithalmos  i« 
well  marked,  a  distinct  bniit  has  been  lieard  by  placing  a  stethoscoiK'  on 
the  elos*^  lids.'  The  cornea  may  also  become  inflamed  fn»m  inade- 
quate protection,  <'s|>ecially  at  night  and  in  tlie  wind.  There  is  fre- 
quently an  increased  lacrinialion,  which  may  occur  independently  of 
die  exophthalmos,  and  later  the  secretion  of  tears  may  be  defective. 
Conjuni^lvUU  and  keratUh  may  arise  as  complications,  and  perfot-afion 
by  ulceration  has  been  known. 

The  lith  are  usually  retracted  and  often  show  peculiar  and  important 
motor  difficulties.  Winking  is  infrequent,  but  in  occasional  instances  is 
rapidly  repeated  at  niomentar}'  intervals.  Yon  Oraefe  noted  that  in 
looking  down  the  upper  lid  <lid  not  correspondingly  follow  the  move- 
ment of  the  IkiH  as  in  health.  This  sign  is  not  related  to  the  amount  of 
exophthalmos,  as  it  is  sometimes  fotinuin  normal  individuals,  and  may 
be  altsent  in  marked  cases 
'  '  of  Graves'  disea.se.     Stelhvag 

M  called  attention  to  the  usual 
widening  of  the  pal|)ebral  fis- 
sure and  the  incomplete  closure 
of  the  lids  even  when  the  ]ki- 
tient  thinks  the  eyes  are  liiinly 
closeil.  In  a  few  cases  Joffroy 
has  noted  a  similar  inactivity 
of  the  lower  lid  and  of  the 
frontalis  in  lnokiiiii  upwanl, 
voluntary  coiUrol  of  the  huter 
miisi'le  remaining  i)erfect.  The 
FL«..  22,  .,,,1  aa..-K><T.hth.i„,i..  „..!■„    1.  Sho,-      ?""■'"'  "'■  *'"'  l«illH-brid  fissure 

Moliins  has  ralliil  attention  to 
a  difficulty  of  eonvciTjenco  that  is  commonly  pwsent.  in  exceptional 
cases  an  external  iiiilithn/inn/ili't/ld  has  been  seen.  Paresis  of  the  fron- 
talir-  or  of  till'  entirtr  facial  nerve  or  involvement  of  the  seasory  and 
motor  jiortions  of  the  trifacial  has  been  noted. 

Maioti  is  usually  intact  and  the  piipi/:<  are  normal,  hut  myopia  may 
develop  on  exlivme  iii-cssiiri'  from  i-xophtlialnios.  The  (yc-groiinds 
show  no  abnormality  aside  from  retinal  congi'stion  and  dilatitl,  some- 
times piilsiiting,  vessels,  Pholopliohia  and  brilliant  nnisese  are  attrilni- 
tahle  to  till'  ivtinal  congestion,  and  hallncinations  of  sight  nniy  have  the 

Motor  Conditione. — Resides  the  motor  disturbances  of  the  eye  and 
its  appcnilagcs,  prwiously  indicated,  the  cntiii'  m«.<cnlatuiv  is  afFecte<l 
with  such  markcil  weakness  tliat  Charcot  was  led  to  di'scribe  a  Base- 
dowian  jKiniplegia.  Miim-iiIih-  'i^llimiir  is  nflcn  an  early  svmptom.  The 
reflexes  may  be  diminished  and  the  legs  may  sudcienly  givl-  way,  causing 
the  iNitienIs  to  lall  heavily.  ( )f  similar  <.rigin  are  the'  shallow  rtspiratory 
excursions  and  diminisheil  exparisiiiimt'  the  i-hest.    Cramps,  contractures, 
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fleeting  tetanoid  conditions,  and  even  epileptiform  crises  have  been 
noted.  The  occasional  association  of  chorea,  epilepsy,  and  hysteria  has 
already  been  mentioned,  and  must  not  be  confounded  with  motor  dis- 
turbances due  to  Graves'  disease. 

An  almost  constant  symptom  in  Graves'  disease  is  a  fine  tremor  which 
is  as  significant  as  any  one  of  the  (ordinal  triad.  It  is  of  variable 
intensity,  may  appear  only  at  intervals,  and  be  limite<l  to  the  head  and 
upper  extremities.  By  placing  the  finger-tips  on  the  head  when  the 
patient  is  sitting  or  standing,  the  examiner  will  l)e  aware  of  a  vibration, 
and  this  may  l>e  demonstrated  By  placing  a  long  feather  in  the  patient's 
hat.  It  usually  is  easily  seen  in  the  extended  hands,  esjweially  if  the 
fingers  be  spread  widely,  or  it  may  be  then  felt  by  grasping  the  jmtient's 
wrist.  In  some  cases  the  entire  trunk  is  aftectwl,  and  in  standing,  the 
tremor  may  lx»  present  in  the  lower  extremities.  It  is  sometimes  dis- 
tressing to  the  patient,  but  often  occasions  no  complaint,  and  nuist  be 
intelligently  sought.  The  rapidity  of  the  tremor  is  from  eiglit  to  ten 
oscillations  a  second. 

Secretory  and  Vcusomotor  Features. — With  the  hot  waves  and 
morbid  blushing  that  have  already  lx»en  noted  there  is  often  proftise 
pentpirattOHy  which  may  be  widely  distributed,  liniitwl  to  one  side  of  the 
budv,  or  most  abundant  on  the  hands  and  feet.  In  some  cases  it  necessi- 
tates  frequent  clianges  of  underclothing.  Usually  it  is  attended  by  a 
feeling  of  almost  unbearable  lieaf,  and  these  j)ati(»nts  often  s(H*k  cool 
rjoms  even  in  winter  and  find  all  be<l-covcring  intolerable.  The  lx>dily 
ieinperature  may  be  quite  normal,  but  in  rare  instances  an  elevation  of 
fix>m  one  to  five  dc*grees  has  been  noteil,  and  in  the  terminal  cachexia  of 
fatal  cases  hyperpyrexia  is  commonly  encountered.  ITetnorrhagef^  from 
the  litems,  nose,  gums,  and  lips  are  not  infrequent.^  Polyxmaj  especially 
periodiail  |K)lyuria,  is  a  common  phenomenon,  and  f/li/conKr in  is  sometimes 
eneounten'd.  Albuminuria,  however,  is  the  rule  at  some  periml  of  the 
disease.  It  is  usually  intermittent  and  api)ears  when  the  other  manifes- 
tations of  the  disease  are  exaggerated,  as  if  due  to  the  hypervascularity 
of  the  medulla.  Edema  is  common,  but  p<M*uliar  and  usually  circum- 
scribed ;  it  may  affect  the  upper  eyelids  and  has  a  prefenuice  for  the 
outer  asj>ect  of  the  legs,  the  thighs,  and  the  abdomen.  The  infiltration 
b  not  lH)gg}^  and  does  not  pit  on  pressure,  but  reminds  one  of  the  resi- 
liency of  myxedematous  swelling.  In  rare  instances  it  may  become 
generalized  and  does  so  in  those  cases  that  eventually  develop  myx- 
edema. 

Mental  Disturbances. — From  the  lx*ginning,  and  often  for  a  long 
period  antecedent  to  the  appearance  of  cardiac  sym])toms,  the  subjects 
of  Graves'  disease  present  a  considerable  menial  erethitnn.  There  is 
an  indefinable  and  tormenting  agitation,  marke^d  by  mental  an<l  motor 
restlessness  and  an  impenitive  and  impulsive  tendency  to  l)e  doing. 
Their  emotions  are  too  readily  excitc^d,  and  they  are  unusually  impres- 
sionable and  irritable,  reacting  in  an  exaggerattKl  manner  to  all  the  inci- 
dents of  daily  life.  In  more  pronounctnl  cases  they  become  voluble 
and  manifest  the  greatest  mobility  of  ideas,  without  persistent  concen- 
tration or  logical  order.     Their  affections  are  likely  to  undergo  modifi- 

»S.  Popoff,  **  Neurol.  Ceutnilbl.,"  April,  1900. 
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cations,  and  they  become  Irascible,  fault-finding,  inconsiderate,  ungrate- 
ful, and  hard  to  live  with.  In  some  instances  this  disturbance  of 
mentation  carries  them  over  the  border  into  active  mania,  marked, 
perchance,  by  delusions  of  fear,  due  to  the  cardiac  symptoms  or  the 
sensations  of  heat.  Insonmia  is  often  added,  and  the  fitful  sleep  is 
di8turl)eil  by  horrifying  dreams  that  are  likely  to  Ikj  projected  into  the 
waking  moments  and  woven  into  delusions  which  are  usually  unsys- 
tematized, and  constantly  changing,  furnishing  the  analogue  of  the  motor 
restlessness.     Hallucinations  of  sight  and  hearing  are  not  uncommon. 

The  mental  perturbation  only  rarely  reaches  the  degree  of  actual 
mania,  and  then  is,  perhaps,  equally  dependent  upon  numerous  other 
causes  acting  in  a  neurotic  individual.  But  a  condition  of  abnontud 
vietUid  stiiiudation  is  characteristic  of  the  malady,  and  as  important  an 
index  as  any  of  the  canlinal  triad. 

The  skin  is  often  markal  by  (ibn')nnal  pigmentailonj  which  may  be 
distributed  in  irregular  plaques  over  the  Iwdy,  face,  and  limbs,  or  in 
rare  instances  produces  zebra-like  markings  on  the  trunk.  In  certain 
cases  it  much  resembles  the  bronzing  of  Addison's  disease,  but  usually 
spares  the  mucous  surfaces,  though  not  always.  Vitiligo,  scleroderma, 
and  various  cutaneous  eruptions  are  sometimes  encountered,  and  the 
hair  may  become  thin.  The  sensation  of  heat  is  usually  associatinl  M'ith 
a  dinwmlted  rcHhtanee  to  eledrwity^  which  may  be  reduee<l  to  a  third  or 
a  fifth  of  the  normal.  This  is  possibly  related  to  the  excessive  perspira- 
tion, but  does  not  obtain  in  other  dist»as(»s  in  which  sweating  is  equally 
grejit. 

Digestive  disturbances  are  numerous  and  not  markiKl  by  anatomical 
lesions.  Anorexia,  voracious  apjietite,  vomiting,  diarrhea,  dys(»ntery, 
and  ictorus  may  be  encountered  in  different  patients,  or  many  of  them 
at  various  times  in  the  same  patient.  The  diarrheas  are  particularly 
important,  as  they  rapidly  reduce  the  patient's  strength  and  tend  to 
hasten  the  appearance  of  cachexia  and  a  fatal  termination  by  exhaus- 
tion. The  frecjuent  painh»ss  stools  are  made  up  of  undigestHl  fixxl 
and  an  ai)nn(lance  of  watery  mucus,  sometimes  liberally  streaked 
with  bl()(Kl.  The  defects  in  nutrition  are  always  pnuiounced  and  a 
loHA  of  weif/hf  from  the  first  is  the  almost  exceptionless  rule.  It 
may  oixjur  intermittently,  the  patient  losing  eight  or  ten  pounds  in 
a  week  and  gradually  regjiining  it.  Huehard  *  is  inclined  to  look 
upon  such  loss  of  weight,  and  especially  upon  its  intermittent  occur- 
rence, ns  of  diagnostic  importaiu^e.  It  may  occur  indejKM)dently  of  the 
diarrhea,  sweating,  polyuria,  or  any  other  physical  drain,  and  in  the  face 
of  an  active  bulimia. 

Respiratory  disturbances  arc  not  uncommon.  They  are  freciuently 
secondary  t^)  the  wmliac  disonler.  Dyspnea,  asthmatic  attacks,  pul- 
monary congestions,  bronchitis,  and  a  persistent  cough,  without  stetho- 
stM)pic  symptoms,  may  be  present(»d.  The  dyspnea  is  the  same  as 
that  in  myx(»dema,  and  appears  to  l)e  due  to  the  athyroi<lal  condition 
(Horslev).  Siijillowness  of  respiration  an<l  inefficient  thoracic  expan- 
sion are  relat^^nl  and  proportionate  to  th(»  muscular  asthenia. 

The  gejiUal  fundiom  avG  usually  miKlifiiid,     Increased  sexual  appe- 

1  **  Jour,  de  M^.,"  Feb.  10,  1896. 
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tito  liiw  bwn  noted  in  men  and  women  in  the  early  pepiotln  of  the 
<lLit.'a:?e.  I^ter,  oa  genenil  a«tlienia  developri,  it  is  eorrefpontliiiply  re- 
diuvtl.  Ainenorrhen  is  present,  or  the  tendency  is  well  marked,  and 
Iraknirlieiis  am  ubnntlant. 

TIic  following  table  of  symptoms  and  tlieir  relative  frc<iuenoy  is 
ImmhI  »>n  Paessler's  statistics,'  enmprisinp  filVy-eiglit  ea-tes,  of  wliich 
fortjMwo  were  women.  It  mnst  Ixs  tmrne  in  nliiul  thiit  nearly  all  the 
symptoms  of  Graves'  disea.se  are  intermittent,  and  any  tabulation,  to  be 
eatisfaetory,  shonld  eover  the  entire  course  of  the  disease  and  eniliracc 
a  verA'  lai^  nuiiiber  of  eases  : 

liKAVt^'    DiSEAHE, 


Xeiin>|>atl)H;  fumily  hiittury 'i: 

Tachyoartlia 5' 

XtrrvoDK  irritability  aud  reBtlessuess  .  5' 

Chuucteristic  tremor 5: 

l\il)iitation     and     vascular    diHturl)- 

G«UT 4: 

iDCTMMd  perspiratioD '\ 

Serere  headaches^ 3: 

ExuphthaliuoH '1: 

Sernediarrliea '1* 


I 

Stellnag'H  symptom 20 

TnchytMrdin,    filter,    cziiiihthulniu^ 

rikI  tremor  coiiibiiiiKi 18 

Polydipsia 17 

CanliaiidilataiioiL 15 

Irritable  couch 10 

(■niel'e'n  ^yiiiploni 9 

MobiiLi'  Hyiiiiitoiii 9 

^^llvulrtr  lii'art  diH>aae f> 


Coarse  and  Progress. — The  great  diversity  eneonntered  among  rases 
of  finives'  disease  makes  it  diffirnit  to  outline  its  elinieal  course.     It 


mav  hv  of  appan'iitly  sndden  or  of  iiisidions  onset,  and  may  show  any 
combination  of  the  long  li.st  of  synijttoms  that  have  Ik-ch ditsnle^l  al>ove. 
It  niay  nin  its  conrse  to  a  fiivonible  tcniiiiiiilioii  in  tlirec  inoiitlis  or  may 
take  .4x  yeais,  oreontinue  thronfrliont  or  terminate  lite.  The  great  major- 
ity iif  cases  are  of  ])rotraeted  diirsition.  Fairly  recoveries  and  fiilalitics  are 
jlilie  extvplional,  and  when  all  other  syniptcnns  have  siil)sidcd,  piiiioi- 
'  "Dew.  Zeit.  f.  Keripnl.eilk.,-  IM.  vi,  S.  -Jl. 
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nent  eyes  and  a  moderate  goiter  may  remain  to  mark  the  passage  of  the 
disease.  The  appearance  of  active  diarrhea,  of  polyuria,  intense  albumin- 
uria, and  rapid  wasting  darkens  the  j>rognosis.  Extreme  asystole,  great 
cardiac  dilatation,  and  a  failing  circulation  have  the  same  import. 
Maniacal  disturbance  is  not  of  itself  of  bad  prognosis,  which  depends 
rather  on  failing  lH)dily  conditions.  The*  cardiac  symptoms  arc*  u.sually 
the  first  to  apjK^ar,  and  aiford  the  lx*st  criterion  as  to  the  progress  of  the 
disease.  Their  improvement  is  the  only  unqualified  sign  of  gain.  A 
state  of  nervous  susceptibility  is  usually  left  after  recovery  that  may  be 
compromised  by  the  slightest  shock. 

Diagnosis. — In  the  presence  of  the  Basedowian  triad  diagnosis  can 
not  fail,  but  in  the  abortive  forms  it  requires  a  careful  and  thorough 
investigation  and  an  experienced  judgment  to  recognize  the  disease. 
Tachycardia,  with  irritability,  sweats,  insomnia,  emaciation,  and  perhaps 
a  slight  rise  in  ti^mperature  may  mimic  phthisM  very  closely,  and  if  an 
irritable  cough  is  addeil,  the  mask  is  almost  impenetrable,  especially  as 
some  pulmonary  dullness,  due  to  the  congestive  condition,  may  be 
present.  The  mental  attitude  is  of  some  assistance,  and  should  tlie 
tremor  be  observed  or  some  slight  thyroid  turgescence  be  made  out,  the 
diagnosis  may  be  eflTected.  Some  of  these  foiTnea  fnuftes  are  put  down 
as  neurcuttheniay  in  view  of  the  asthenic  condition  so  commonly  present. 
It  reciuires  the  presence  of  eye,  thyroid,  canliac,  or  tremor  symptoms 
to  make  the  diagnosis  positive.  P^verv  case  of  Graves'  disease  is  at  the 
same  time  myasthenic,  and  may  also  be  neurasthenic. 

Treatment. — In  the  management  of  this  disease,  whatever  line  of 
treatment  may  be  added,  it  is  of  the  utmost  imj)ortance  to  secure  rcH(  and 
quid.  With  complete  rest,  as  by  the  Weir  Mitchell  course,  s(mie  cases 
make  immediate  and  subshmtial  progress.  If  this  is  not  available,  it 
should  be  approached  as  nearly  as  tho  circumstances  of  the  {mtient 
permit.  In  the  asthenic,  irritable  stiite,  a  conservation  of  energj'  is 
strongly  indicated.  Dif/UaliH,  drophaidhuny  and  t<fryclmin  have  a  favor- 
able action  on  the  heart  in  some  cases,  and  strychnin  in  full  dost»s  is 
occasionally  of  benefit  to  the  general  lu^rvous  condition.  Stnlatives  such 
as  hromlfhi  and  helladonna  have  not  yielded  the  writer  good  n*sults  in 
any  instjince,  but  chloral  is  often  valuable  for  the  insomnia.  Iron  must 
be  used  with  cjintion  even  to  combat  tlie  anemia  so  commonly  present, 
as  it  frequently  disturbs  th(»  intestinal  tract  and  augments  the  va<^ular 
storuL"^.  Hydrottierapy  and  nuifisage  are  of  benefit  in  some  cases.  Etee-- 
tricitj/  locally  has  strong  advocates,  some  favoring  faradism,  others  gal- 
vanism. A  nioderati*  faradic  current  through  tlie  root  of  the  neck, 
causing  all  the  anterior  cervic^il  muscles  to  contract  alx)ut  the  thyroid, 
mechanicallv  diminishes  it  in  size.  This  mav  last  for  a  few  minutes  or 
for  a  few  hours  at\er  the  current  is  stopjXMl  if  the  jwtient  is  not  excited 
in  any  way.  An  uninterrupted  gidvanic  current  may  produce  a  similar 
result,  and  passed  tlirough  the  temples  occasionally  cjiuses  a  recession 
of  the  eyeballs,  but  the  effect  is  very  fleeting  and  does  not  influenci*  the 
tiuOiycurdia.  Electricity  should  be  used  daily,  or  several  times  a  day. 
Meiihanical  compression  of  the  thyroid  by  bandaging  is  insupix)rtable. 

InjedionH  of  cicatrizing  agents,  such  as  tincture  of  iodin,  into  the 
substance  of  the  gland,  at  one  time  much  in  vogue,  are  now  generally 


TROPHONEUROSES.  ol  1 

abandoned,  as  thev  are  of  doubtful  value  and  are  attended  bv  consider- 
able  danger  to  life.  In  long-standing  cases  (tblaiion  of  a  portion  of 
the  gland  has  produced  good  results  in  the  hands  of  various  operators, 
but  it  has  a  considerable  mortality — ^al)out  twelve  per  cent.  Schulz* 
reports  fourteen  cases  with  twelve  cures,  but  Sanger  ^  cites  a  cas(?  in 
which  all  symptoms  were  aggravated.  Cystic  portions  may  be  ivmoved, 
but  caution  must  be  exercised  to  leave  a  fair  amount  of  normal  gland. 
Tlie  same  effect  is  obtained  by  exposing  the  gland  by  a  median  incision 
and  securing  it  in  the  wound  (the  exothyrojH'wy  of  Jaboulay),  but  even 
this  comparatively  simple  operation  has  been  followed  by  death.  Thus 
operatetl,  the  thyroid  shrinks  in  size  and  the  symptoms  decrease.  The 
wound  is  closed  at  a  subsequent  periml.  Jonneseo^  and  others  have 
had  improvement  from  bilateral  ablation  of  the  cervical  symj)athetic. 
The  operation  is  a  serious  one  and  not  without  bad  results.'* 

Thyroids    have  been  used.     Ordinarily,  they  intensity  the    symp- 
toms.     In   a    minority    of    instancies    the    goiter    is    reduced    in    size 
quite    promptly,    but    the    pulse    is    usually    not    improved,    and    the 
nervousness  and  tremor  are  generally  accentuated.     They  may  be  care- 
fully tried  ex})erimen tally.    A  number  of  cases  have  been  benefiteil  by 
the  use  of  thymus  feeding.     Owen  ^  has  collected  about  twenty  cases 
in  which  its  effect  was  mainly  beneficial.    Mackenzie,^  in  an  equal  num- 
ber of  cases,  found  it  of  little  or  no  value.     Owen  called  attention  to 
tlie  proliable   physiological  antagonism   between   thymus   and   thyroid 
action.     The  persistence  or  reapj)earance  of  the  thynuis  in  these  cases, 
often  noted,  among  others  by  Hektoen,^  may  have  the  same  significance. 
Some  encouraging  results  have  been  obtained  by  feinling  patients  on  the 
milk   of  thyroidectomized  goats  or  using  a   serum  obtained  from  the 
bliNKl  of  thyn)idectomized  animals.     Several  hemic  products  from  such 
animals  are  being  put  upon  the  market,  but  their  value  is  as  yet  un- 
determined. 

The  numerous  campllcations  must  be  met  as  they  arise.  Atropin  for 
the  sweats,  bismuth  and  opium  for  the  diarrhea,  careful  dieting  for  the 
gastric  and  intestinal  troubles,  and  a  general  tonic  and  upbuilding 
r^me.     Thompson,  of  New  York,  insists  on  a  milk  diet. 


SCLERODERMA* 

Scleroderma  is  a  trophoneurosis  presenting  an  induration  and  atrophy 
of  the  skin,  or  atrophy  without  preceding  induration.  It  occurs  (1)  in 
a  generalized  form,  but  affecting  the  extremities  and  face  j)rincipally, 
and  (2)  in  a  circumscribed  form,  marke<l  by  isolated  j)laqnes  and  stripes. 
These  may  be  c*onfined  to  one  side  or  be  roughly  synnnetrieal  in  distri- 
bution, and  are  often  limited  to  the  cutaneous  extent  of  certain  nerve- 
tniuks  or  branches.  This  has  led  Jonathan  Hutchins(m  *  to  use  the 
term  herpetifomi  morphea.     The  disease  is  also  known   as  the  hide- 

»•' Berliner  Klinik,"  June,  1897.  *  »i  Miincli.  mwl.  Wocliens.,''  April  6,  1>^97. 
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bound  (list'iisp,  scleroma  athiltoruni,  wclontsis,  eliorioiiitis,  iiK)r[>liea,  and 
Addison's  keloid.  Wlien  the  fingers  are  affected,  the  French  employ 
tiie  tenu  sclerodactylie.  It  is  a  nire  diseaw,  bnt  not  >^  ini(;utiinion  as 
most  writers  insist,  and  if  generally  rfcognizcd  w<iii[d  soon  present  a 
generous  material. 

Etiology. — The  female  sex  furnislies  about  three-foiirtlis  of  all 
cases.  Generalized  scleroderma  is  most  common  in  adults,  bnt  may  be 
eneoiinteretl  between  fen  and  twenty  years  of  age,  an<l  the  discrete  form 
Vrt^ins  perhaps  more  eomnionly  Iwfore  twenty-live  tlian  later  in  life.  It 
ha8  lieen  attributed  fo  varions  infections  fevers,  to  traumatism,  exposure 
lo  cold,  rheumatism,  and  to  pretty  mueh  every  incident  of  human  life. 
A  ueuro|)athie  constitution  is  of  siioh  striking  fre(|ueney  in  these  cases 
tliat  it  can  not  be  overliKtked.  Sjiiiial  cord 
^^^  and  cerebral  lesions  an;  sometimes  associated, 

P^^  and  in  the  generalized  form  Baynand's  dis- 

^^^K  case  is  a  frequent  coiiL'omitant.     Insanity  is 

"i  ^r  sometimes  present,  es{)eeially  meliiiicholia. 

*sL..  Symptoms. — In  the  generalized  form  uf 

"  "  sclenxlernia  at  first   there  is  usually  some 

IHiiii  and  sensitiveness  in  the  part  affeet<^<l. 
This  is  followctl  by  an  induration  and  thick- 
ening that  may  l)e  red  and  suffused  hy  vas- 
ctdur  stasis  and  present  blebs  and  bulla-. 
Partitions  nUicaria  and  dermc^raphia  are 
commonly  easily  demonstrated.'  On  the 
broad  surfaces  ()f  the  trunk  the  skin  feels 
stitfene<l  an<l  brawny.  If  is  flnind  to  be 
iMiund  <h»wn  tu  the  underlying  |Mirts,  giving 
ri^'  to  the  hide-itouiKl  descriptive  title. 
Atrophy  occurs  latter.  All  the  deniial  r-true- 
tnres  beei.tne  lhiiitL>'<l  and  present  a  i-ieatrieial 
a|)|iearaii<M',  and  niav  lie  glistening  while. 
The  liands  and  faee'an-  especiallv  afiected. 
The  fingei-s  are  rediicvd  to  tlieir  slightest 
pn)portious,  and  the  Ixmes,  cuvercl  bv  lii.. 
atrophic,  glist<'niiig    skin,    which    fixes    the 


lul  I 


VTiaiid's  (lisonler 
■  facia!   l)..nes  tlu> 
tit.s    arc    tightiv    < 
v.-rinklc<l    mask. 
■elv  be  elose.1   ov 


is  ..fteu  i.re>cnt.  Over 
parchn)eiil-like  integii- 

li-a»n    in    a    m<.tionles.s, 

Tiic    thinned    lids   can 

the  Mmlsen  cvcl.alls. 


which  r.,n-.H|Uently  appear  unduly  large.  The  ii..s,.  is  thin  and  lo. 
rt'ady  l<  -^jilit  it-;  way  through  the  skin.  Tiic  li|w  are  papcrv  anil  .iften 
retra.'te.!.  fxiio-iiig  tlie  teeth.  The  slu.rtcnini:  "f  th<>  ^-kin  fniin  tlie  jaw 
I,.  th.>  clavieles  iiiav  even  interfere  with  movement  and  « iili  det'lutition. 
Every  h..nv  pn.niiueiUT,  a-  about  the  ..rl.its,  cheeks,  iin.i  el.iu,  i>  sharplv 
defined.      Tlie   .■pilheliul   sinir-tures   are   evervwli..r.'   vdueed.  an.l   nails 
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ind  hairs  are  of  defective  growth.     S(»nsil)ility  is  not  mucli  disturbed, 
1*5  a  nile,  but  hy|x?rseiisitiveness  may  be  eiieouiitert»d. 

In  the  discrete  form  a  local  thickening  may  gradually  invade  the 
soriDunding  i>arts,  but  is  limited  by  rather  sharp  bonlers  and  may  be 
attended  by  herpetic  eruptions.  Later  it  becomes  atrophic.  In  other 
cases  a  white  atrophic  spot  appears  and  gradually  extends  over  the 
course  of  the  supplying  nerve.  It  may  thus  produce  zoster-like 
bands  on  the  trunk  and  stripes  down  the  limbs.  The  most  cx>mmon 
locations  are  the  face,  clu»st,  and  lower  extremities.  The  outlines  of 
these  raorpheic  tracts  and  plaques  sometimes  forcibly  remind  one  of  the 
cataneous  areas  of  the  spinal  segments. 

Up  to  the  time  atmphic  changes  occur,  the  disease  may  recede  and 
the  normal  condition  be  spontaneously  established.  Several  years  are 
usually  consumed  in  the  development  of  the  disease. 

Anaiomieallyy  the  disease  is  marked  by  a  fibrosis  attended  or  preceded 
by  vascular  changes.  The  nerves  and  all  structures  within  the  atrophic 
area  equally  show  the  fibrous  proliferation. 

Tr^tment. — Tonics,  electricity,  hydrotherapy,  massage,  and  gen- 
eral reconstructive  measures  have  l>een  found  of  some  benefit  in  a  few 
cases.  Of  late,  Lustgarteu,  Sachs,  Bramwell,  and  others  have  reportcnl 
great  benefit  fmm  thyroid  feeding,  which,  even  in  advanced  cases,  caused 
immediate  and  gratifying  changes  for  the  better.  In  recent  eases  it 
appears  likely  to  produce  a  cure.  Whether  a  relai)se  will  follow  dis- 
coatinuauce  of  the  remedy  is  not  now  certain. 


RAYNAUiyS  DISEASE. 

Raynaud,  in  18G2,  descril)ed  a  j)eculiar  dry  gangrene,  especially  in 

the  extremities,   which  he  attributed  to  a  disturbance  of  the  vtusomotor 

ipparatus.     From    present    information    the    condition   may  better  be 

considered  as  a  generalized  one,  but  with  loc^al  exaggeration.    Naturally, 

the  circulato'ry  disturbance  is  most  apparent  in  the  extremities,  as  in  the 

fingers,  toes,  nosi*,  and  ears.     The  arterioles  and  venules  are  spastically 

contracted  during  the  attack.    Kaynaud  d(»scribed  three  stages,  which  he 

strikingly  named  local  syncope,  local  asphyxia,  and  liK'al  death.     The 

condition  is  usually  symmetricid,  may  recede  at  any   stages  short  of 

gangrene,  and  usually  apjjcars  many  times  in  succession  in  mild  degree 

before  inducing  mummification. 

Etiology. — Females  furnish  twice  as  many  cases  as  males  and  no 
age  is  exempt,  though  most  Ciises  occur  between  twenty  and  forty-tive. 
All  varieties  of  anemia  are  stmngly  predisposing  factors,  and  a  neuro- 
pathic makeup  is  almost  invariably  {)rescnt.  Other  nervous  diseases 
are  commonly  associated,  such  as  hysteria,  e]>ilepsy,  tabes,  neunistlienia, 
myelitis,  and  insanity,  especially  acute  mania.  Urticaria,  telangiectasis, 
angioneurotic  edema,  and  scleroderma  may  be  combined  in  the  history 
or  present  in  the  patient.  Urticaria  and  local  asphyxia  may  alternate 
in  the  same  patient.  Heredity  is  apparent  in  ten  per  cent,  of  the  cases 
f'howing  the  same  disorder  in  bl(H)d  relatives.      Nckani  ^  reports  seven 

Si  *  *'Neurolog.  Centnilbl.."  CH*t.,  1904. 
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children  of  one  motlier,  who  had  been  twice  married,  affected  with  this 
vascular  defect.  Any  occupation  attended  by  exposure  to  cold  and  wet 
may  play  a  part  in  the  causation.  Any  sudden  demand  upon  the  jAysi- 
cal  strength  or  powers  of  resistance  may  induce  the  attack.  Exposure 
to  cold  is  the  most  common  immediate  (^use,  but  fright,  grief,  fatigue^ 
trauma,  influenza,  malaria,  and  acute  infections  may  induce  it.  Some 
consider  the  ultimate  cause  of  the  angiospasm  to  be  an  auto-intoxication. 
It  is  often  associated  with  scleroderma. 

Symptoms. — The  local  symptoms  first  attract  attention.  The 
fingers  and  toes,  less  frequently  the  ears,  nose,  and  lips,  or  a  single 
finger,  api)ear  pale,  waxy,  bloodless,  and  glossy.  There  is  usually  a 
feeling  of  tingling,  numbness,  and  loss  of  sensibility,  as  in  a  finger 
compressed  by  an  elastic  bandage.  A  needle-prick  draws  no  blood  and 
the  finger  looks  dead  ;  hence  the  term  di(/iti  mortiii.  After  lasting  a  few 
minutes  to  several  hours,  this  condition,  oft^n  attended  by  chilliness^ 
nausea,  and  general  discomfort,  may  pass  off  or  develop  the  second  stage 
of  local  asphyxia.  The  affected  part  becomes  cyanotic,  blue-black,  and 
the  anemic  pressure-trace  disapj>ear8  very  slowly.  IjCss  commonly  the 
fingers  in  this  stage  may  puff  up,  present  a  vivid  red  color,  be  extremely 
hot,  and  covere<l  with  perspiration.  There  is  now  usually  more  or  less 
neuralgic  pain  proportional  to  the  cyanosis.  Both  hands  may  be  simul- 
taneously affected  or  one  may  preceile  the  other.  One  finger  may,  in  the 
second  stage,  present  the  extreme  blue-cold  cyanosis,  its  neighbor  the 
turgid,  hot  condition  or  the  white,  syncopic  stage.  If  the  second  stage 
persists  long  enough,  several  liours  at  least,  small  blebs  appear,  raising 
the  epidermis  especially  from  the  jmds  at  the  finger-tips,  ulceration  fol- 
lows, and  dry  gjingrene  may  nunnmify  and  destroy  the  terminal 
plialanges  or  entire  fingers.  Small  necrotic  patches  may  form,  and, 
healing  slowly,  leave  cic^atrices  to  mark  the  attack.  The  amount  of 
mutilation,  fortunately,  is  often  insignificant  in  relation  to  the  extent  of 
cyanotic  tissue.  A  hand  or  foot  that  appears  doomed  may  only  hxse  a 
few  j>halanges.  The  discjise  may  ap|>ear  in  other  jK)rtions  of  the  Ixxly, 
as  in  iKitches  over  the  deltoids,  inner  asjKJct  of  the  calves,  the  heels, 
maleoli,  nates,  cheeks,  and  on  the  abdomen,  rarely,  however,  going  on 
to  gangrene.     The  genitals  and  tongue  are  exceptionally  attiicked. 

Constitutional  sym]>toms  rarely  default.  Intermittent  hemoglobi- 
nuria, uremia  *  with  diminished  urea  and  a  lessened  (juantity  of  urine, 
and  uremic  convulsions  are  frecjuently  noti^d.  Atta(^ks  of  colic  have 
been  met  with  during  the  angi()s])astic  attack.  Then*  is  no  fever  at 
any  peri(Ml  except  from  coincident  febrile  disease.  Cerebral  distiirl>ance 
is  very  common. ^  Irritability,  depression,  aphasia,  unconsciousness, 
coma,  convulsions,  and  mania  have  all  been  nottnl.  The  kidney  symp- 
toms and  the  bmin  disturbance  are  apparently  due  to  the  angiosjxism, 
which  further  shows  in  the  narrowed  retinal  artery,  dinmess  of  vision, 
occasionally  o<x*urring  hebetude,  tinnitus,  aginisia,  and  iridoplegia. 

Course  and  Prognosis. — The  attacks  are  of  variable  cluration  and 
intensity.     A  few  hours  is  usually  sufficient  for  the  local  synco}>e  and 

»  Aitkeii,  ''I^nci^t.'^  S«»pt.  2fi,  1H96. 

•  Osier,  **Amer.  Jour.  Med.  8ciencef«,"  Nov.,  1896. 


TROPHONEUROSES.  515 

asphyxia  to  develop  and  subside,  but  ordinarily  another  exposure  to 
cold  or  the  incidence  of  any  mental  strain  or  physicjU  fatigue  occasions 
a  return.  When  gangrenous  changes  have  ilevelopiKl,  several  months 
are  usually  consumed  in  exfoliation  and  cicatrization,  as  the  process  is 
extremely  slow  and  healing  verj'  tardy.  In  infants  the  disease  is  of 
npid  course*  and  may  terminate  in  death  in  a  few  days.  In  older  patients 
recover\'  is  the  rule,  but  uremia  may  cause  death. 

Diagnosis. — The  diagnosis  in  a  typiciU  case  is  not  difficult.  The 
causes  of  ordinary  gangrene  are  lacking,  but  nephritis  may  be  present 
in  Raynaud's  <lisease.  Repeated  synunetrical  local  syncojKj,  followed 
by  regional  asphyxia  and  passing  away  in  a  few  hours,  Ciui  scarcely  be 
mistaken.  Several  bouts  of  lesser  degree  usually  precede  the  gangren- 
ous variety,  often  appearing  during  the  winter  for  years  in  succession. 
Hemoglobinuria  or  retention  of  urea  greatly  assists  the  diagnosis. 

Treatment. — The  principal  indication  is  to  improve  the  imtrition 

and  reestablish  the  general  health.     Ijocally,  during  the  attack,  the  use 

of  warm  applications  is  indicated.    The  parts  may  be  wTapped  in  cotton 

and  the  temperature  properly  maintained  by  artificial  heat.     Trinitrin 

and  amyl  nitrite  sometimes  give  prompt  relief.     Morphin,  hyjKMler- 

matically,  is  sometimes  required  to  relieve  pain.     The  locval  use  of  the 

constant  electric  current  has  been  much  advocat^nl,  but  the  warm  salt 

solutions,  in  which  the  extremities  are  directed  to  be  immersed,  probably 

are  as  active  as  the  electricity.     Gushing  ^  strongly  rcKJommends  the 

application  of  an  elastic  or  Ksmarch  bandage  to   relieve  the  attack. 

When  the  bandage  is  removetl,  the  jmrts  rapidly  fill  with  blood  and  the 

vai^cular  spasm  subsides.     The  treatment  of  the  gangr(»ne  is  surgical, 

but  it  Ls  esjx'cially  needful  to  wait  for  the  demarcation  line,  as  it  often 

includes  comparatively  little  of  the  threatened  extremities. 

ACROPARESTHESIA. 

Schultze  first,  in  1890,  used  the  term  acroparesthesia  to  describe  a 
condition  which  had  previously  been  fully  recognized  by  Nothnagel, 
Bernhanlt,  Putnam,  ami  others.  It  occurs  geiuTally  after  middle  life 
in  hard-working  women  who  have  the  hands  constantly  wet,  as  in  wash- 
ing and  scrubbing.  The  paresthetic  feeling  is  UMially  a  tingling,  cniwl- 
ing,  or  burning  sensation,  sometimes  attendeil  by  deei<l<'d  pain  and  most 
marked  night  and  moniing  and  in  winter.  The  hands  are  usually  alone 
affecte<l,  but  the  feet  may  participate.  The  fingers  may  be  rendered 
dumsv  and  awkward.  The  color  of  the  skin  is  usuallv  natural,  but 
maybe  pale,  whitene<l,  or  reddened.  Sensibility  is  conunonly  objectively 
normal,  but  hyperesthesia  and  hy|>esthesia  have  been  observed.  Arteries, 
veins,  and  nerves  are  normal.  There  is  no  atrophy  of  muscles  or  integu- 
ment, but  occasionally  a  complaint  of  weaknes>.  The  disorder  is  not 
serious,  but  tends  to  chronicitv  and  mav  last  inanv  vears.  Cassirer  ^ 
notei^  only  12  men  in  162  cases;  and  10(3  out  of  129  cjises  occurred 
between  the  ages  of  thirty  and  sixt^-.     All  occuj)ations  atteiide<l  by  cx- 

»  **  Joiir.  Nen-.  and  Ment.  Dis.,"  Nov.,  liK).>. 

*  **Die  Vaaomotorisch-tropliischeii  Neurostii,"  Berlin.  11)01. 
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posurc  to  cold  and  dampness  are  represented.  The  climacteric,  alcoholism, 
influenza,  parturition,  and  uterine  extirpition  are  also  noted  as  causal. 
The  paresthesia  is  never  limited  to  the  distribution  of  a  given  nerve,  but 
usually  aifects  all  the  digits  about  eiiually,  may  extend  to  the  ell)OWs  or 
even  to  the  shoulders,  and  is  bilateral  as  a  general  rule.  The  feet  are 
also  affected,  but  less  frequently  and  less  severely. 

The  diagnosis  must  exclude  Raynaud's  disease,  nmltiple  neuritis, 
and  scleroderma. 

The  prognosis  is  not  good  as  to  early  recovery,  but  favorable  as  to 
any  serious  I'esulting  condition. 

In  treatment  the  faradic  brush,  the  static  s|>ark,  and  local  galvanism 
have  been  acxjredited  with  favorable  action.  General  measures,  tonics, 
hydrotherapy,  and,  most  of  all,  avoidance  of  ocx*u|)ational  causes  are 
mainly  to  be  relie<l  ujx)n.  Collins  found  intestinal  disturbances  of  some 
sort  in  57  out  of  100  cases. ^  All  such  conditions  require  unremitting 
attention. 

INTERMITTENT  LIMPING. 

A  condition  first  described  by  the  French  under  the  term  datidi^xi" 
tion  inte)*mittente^  has  been  designated  hvtennHient  Umpinfj  by  the  English, 
inienniithrnde  Hlnketi  by  the  Germans,  angiasderotk  jHtroxytnnal 
mi/ajitlienia  by  Higier,^  and  angiim  cruris  by  Walton.*  The  Ci»ndi- 
tion  is  manifested  in  pains  and  paresthesia,  generally  in  the  feet  and 
legs,  intensified  on  attempts  at  walking,  and  in  severe  cases  prevent- 
ing the  paticMit  advancing  more  than  a  few  steps  at  a  time.  Usually 
the  fe(»t  are  more  comfortable  in  a  dependent  j>()sition,  and  in  some 
cases  the  patient  C4in  only  obtain  slee])  by  allowing  the  feet  to  hang  over 
the  (»dge  of  the  bed  or  by  sleeping  in  a  sitting  posture.  A  recurring 
lameness  has  been  long  known  to  veterinary  medicine  and  is  found  to 
be  due  to  dis(»ase  of  the  aorta,  generally  an  aneurism,  interfering  with 
circulation  in  the  hind  extremities.  In  the  human  race  it  is  always 
associatcnl  with,  or  perhaps  one  should  say  is  the  manifestnti<m  of  ineffi- 
cient circulation  in  the  legs  and  feet.  In  the  majority  of  instanc(*s  no 
pulse  can  be  obtiiiued  in  the  dorsal  artery  of  the  f<K)t,  and  in  a  large 
proportion  of  the  cases  the  {>osterior  tibial  is  also  pulseless.  The  pain, 
which  is  the  chief  complaint,  is  manifested  in  three  different  ccmditions: 
(1)  Pain  u|)oii  walking;  (2)  permanent  pain,  frequently  in  the  form  of 
|)ainful  paresthesia  while  the  patient  is  at  rest ;  (3)  the  pain  wiiich 
initiates  true  gjuigrene. 

Goldflam  *  in  twenty-four  cjis(»s  found  the  disorder  at  twenty-five 
years  of  age  in  the  youngest,  but  usually  the  condition  develo{)s  in  mid- 
dle life  and  mrely  after  fifty.  This  author  believes  that  the  j)athological 
condition  is  usually  an  endarteritis,  although  it  is  but  seldom  that  any 
giMieml  arterial  sclerosis  is  present.  Erb  has  insisted  ujK>n  an  inherited 
disposition,  and  others  (*ontend  that  there  is  a  congenitally  defective 
arterial  svstem.  The  abuse  of  tobacco  or  alcohol  has  been  rather  fre- 
(juently  noted  in  these  cases,  but  the  withdrawal  of  either  or  both  toxic 

'  "Mwl.  Kec,"  May  :U,  W)'2.  ^  "Dciit.  Zeit.  f.  Nervenheilk./'  July,  1901. 

^  "  Boston  MtHl.  and  Surji:.  .Jour.,"  April  3,  1902. 
*  '^Nfurol.  tViitnillil.,"  Mar.  1,  1901. 
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&ctor?  docs  not  appear  to  better  the  condition.  Syphilis  was  only  found 
IKK*  in  the  twenty-four  owes  of  Goldikm.  The  condition  is  naiially 
^vmRiptrical,  and  in  a  few.  instances  the  nerves  of  tlie  part  have  been 
fuund  histolofrieally  clmnged  slightly,  preaontinp  those  variations  which 
are  encountered  in  an  arteri(it«clerosis.  Masttaiit  ^  has  rci>orted  a  ease 
Id  whieli  the  iip|»er  extreniitics  were  similarly  affopted  in  a  woman  of 
twenty-four  and  no  arterial  pulse  could  be  found  in  either  arm.  The 
painful  paralysis  of  the  upper  extremity  recurred  upon  any  «)ntiiuious 
iw  of  the  part.a.  In  the  majority  of  instances  the  feet  are  cold  or 
blanched,  but  In  some  cases  the  parts  are  intensely  reddened,  suggesting 
in  erythnimelalgia,  and  in  others  the  altcniution  between  blanching  and 
Rdne!»  strongly  simulates  Raynaud's  disease.  It  is  not  unlikely  that 
the  three  conditions  may  be  combined.  Flat-fotit  has  l)eeu  observed  in 
a  large  pmportion  of  these  cases. 

Medicinal  treatment  seems  to  Imve  little  value.  Even  the  alkaline 
ioaliil-s  which  have  such  a  wcl!-tounci«i  reputiiti<m  in  ehmnio  arterial 
clianges,  give  little  assistance-.  Warm  l>nths,  mawiiige,  electricity  in  the 
fiinn  of  tlie  galvanic  current,  withdrawal  <if  tolmcco  and  alcohol,  rest 
awl  general  physical  inipn)vemeut  art?  the  measures  to  l>e  adopted. 
G»ii):n'ne  when  once  it  ajjpears  has  a  tendency  to  extend,  aiul  early 
amputation  is  generally  recummemled. 


ANGIONEUROTIC  EDEMA. 

Aiigioneiirvtic  edema,  otherwise  known  as  ncide  circiunga'ibet}  edema, 
aritle  noii-liiffiimjiuUon/  edema,  'j'mnl  urticaria,  periodif  lareUiiif/,  giant 
tvfflintf,  Quiiielct^K  ilineaiie,  etc.,  was 
fiist  definitely  descrik^l  by  Milton,  in 
1X76,  as  giant  urticans.  Dinkelaeker 
and  Quincke,  in  1 882,  gave  prominence 
to  it  under  the  above  title.  In  IKSI'i 
Collins  was  able  to  assemble  si'venty- 
five  ca.ses  and  made  a  critical  digest  t>f 
the  literature.  8inee  that  time  numer- 
ous instances  have  been  rejwrtetl  ail 
onr  tlie  world.  It  is  marked  by  acute 
rimita<eril>ed  swellings  of  the  suIh-u- 
taiKous  or  submucous  tissues,  otkn 
pnsents  a  direct  heri-dity,  usually  ap- 
prare  in  those  of  a  neuropathic  diadie- 
»i^i$oflen  periodic  or  recurrent,  and 
is  ccminouly  attended  by  gastro-intes- 
tiial  colics. 

Etiology. — The  most  active  prr- 
ili*p(miitta  are  here<lity  and  exhaust- 
ing conditions.  The  neimtpathic  taint 
may    show    itself    in    antecedent    or 

iMiciated  neuroses  and  psychoses  in  the  family  or  in  the  i>atient,  ■ 
Ibe  stigmata  of  degeneracy.     This,  however,  is  far  from  being  an 
'  "Ann.  de  laSoc.  lui^.-cliir.  d'Aiivfix,"  Mar.,  April,  1!M)1. 
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lute  rule,  and  numerous  cases  give  no  clue  whatever  to  the  origin  of  the 
neurotic  disturbance.  Direct  heredity  is  often  marked,  as  in  the  series 
reported  by  Osier,  ^  in  which  the  disease  numbered  20  cases,  extending 
through  five  generations,  and  the  series  of  Milroy,^  showing  six  genera- 
tions and  22  cases  out  of  97  individuals.  Continued  mental  or 
physical  exhaustion  often  prepares  the  field  for  the  development  of  the 
vascular  neurosis.  The  greatest  number  ot*  cases  appear  early  in  adult 
life,  from  twenty  to  thirty-five  years  of  age ;  but  it  has  been  noted  in 
infancy,  or  in  the  marked  hereditary  cases  it  may  be  congenital,  as  in 
20  out  of  22  cases  of  Milroy.  Both  sexes  are  aifected,  but  females 
somewhat  more  commonly  than  males.  In  several  cases  a  decided  gouty 
tendency  was  present  The  urine  showed  a  diminished  quantity  of 
urea,  and  the  attacks  were  beneficially  modified  by  reduction  of  nitro- 
genous diet. 

As  exciting  cminesy  (exposure  to  cold,  intestinal  disorders,  pul)erty, 
the  climacteric,  masturbation,  traumatism,  fright,  grief,  and  the  action 
of  toxic  agents,  such  as  tobacco,  alcohol,  and  malaria,  have  been  noted 
with  considenible  frequency.  In  some  instances  the  malarial  intoxica- 
tion has  eaustnl  (juotidian  or  tertian  attacks.  In  some  they  have  recurred 
ever\'  seventli  or  tw(»lfth  day.  Aside  fwm  such  j)eriodicity  they  have  a 
tendency  to  develop  during  the  latter  half  of  the  night,  when  the  circu- 
latory activity  is  at  its  minimum.  Thev  also  show  a  seasonal  increase 
in  winter  and  sunmier,  ap|)arently  the  result  of  temperature  changes 
and  chilling  of  the  skin,  and  sometimes  they  follow  slight  blows. 

Symptoms. — Tlie  swellings  of  angioneurotic  edema  generally 
appoar  without  warning,  and  rcath  their  maximum  in  a  few  minutes  or 
in  an  hour  or  two.  The  most  usual  locations  are  the  face,  lips,  tongue, 
pharynx,  genitals,  and  extremities.  The  hands  are  frequently  aifected. 
Tlie  buttocks,  shins,  or  abdomen  may  be  selected.  The  swelling  is 
tens(»,  sharply  detiiuil,  not  tender,  does  not  pit  on  pressure,  is  whitish 
or  pinkish,  and  rarely  markcnl  by  purpuric  discolonitions.  It  lasts  from 
a  few  hours  to  several  days,  and  vanishes  jis  rapidly  as  it  ap|>ears, 
leaving  no  trace,  or  as  it  leaves  one  locality  a  similar  swelling  may  show 
its(»lf  elsewhere  without  synnnetrical  or  anatomiail  relation.  S(»vend 
swellings  may  appear  at  once.  In  amount,  the  swelling  varices  gr(»atly, 
but  may  attain  large  proportions ;  iience  the  name  giant  swellings. 
Sometimes  ncxlular  swellings  as  large  as  hen's  v^^i^  are  encountere<l.  There 
is  usually  a  subjective  feeling  of  t<'nsion  an<l  stitlhess  in  the  j>arts,  and 
some  burning,  prickling,  or  itching.  If  the  skin  is  scratclKKl,  urticarial 
stripes  and  wheals  usiuilly  appear,  or  they  may  attend  the  attack  or 
alternat(»  with  it. 

The  tongue,  larynx,  pharynx,  stomach,  and  intestines  are.  sometimes 
affected  by  the  swelling,  and  local  discomfort  and  even  serious  <langer 
to  life  may  result.  Dyspiu^a,  difficulty  of  swallowing,  intestinal  and 
gastric  (M)lic  arc  thus  inducal,  and  several  cjises  have  perished  from 
the  lar\Migeal  occlusion,  (xastro-intestinal  symptoms  are  verj'  common 
and  ii])pear  in  from  one-half  to  one-third  of  the  cases.  A  feeling  of 
uneasiness  in   the  e])igastriuin   is   followed  by   distention,  nausea,  and 

*  ''Amer.  Jour.  Me<i.  SciiMUHvs,*'  April,  1B88. 
»  ''  New  York  Med.  Jour.,"  Nov.  5,  1892. 
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obstipation.  Colic,  cramps,  profuse  vomiting,  and  intense  thirst  ensue. 
The  attack  terminates  with  a  colliquative  diarrhea.  There  is  often  a 
great  increase  in  the  urinary  excretion  during  the  attack,  and  albuminuria 
and  hemoglobinuria  are  not  infrequently  encountered.  An  eifusion  into 
the  joints  sometimes  takes  place.  The  attacks  may  come  on  at  various 
intervals  of  days,  weeks,  or  months,  or  with  regularity,  and  ordinarily 
between  the  attacks  the  previous  general  condition  of  luialth  is  regained. 
A  blow  is  sufficient  to  induce  and  locate  a  swelling  in  some  cases,  and 
there  is  a  tendency  for  the  swelling  to  recur  constantly  in  the  same 
locations.  In  some  of  the  congenital  cases  the  swelling  is  practically 
permanent,  general  as  well  as  intestinal  symptoms  l)eing  absent.  Ooca- 
r^ionally  there  is  an  association  of  erythema  and  angioneurotic  edema, 
the  redness  and  swelling  being  of  similar  or  dissimilar  distribution. 

Diagnosis. — ^The  diagnosis  can  present  little  difficulty  if  one  is  on 
guard.  We  must  diffi?rentiate  the  erythematous  nodosities  of  rheu- 
matism, the  persistent  blue  and  white  eilemata  of  hysteria,  and  the 
edemata  of  renal  and  cardiac  origin. 

Prognosis. — There  is  little  danger  unless  the  larynx  be  aifected, 
and  there  is  a  general  tendency  for  the  attacks  to  cease  in  advanced 
years,  though  sometimes  they  last  for  life,  or  may  reappear  after  a  long 
interval.  If  traceable  to  inciting  causes,  the  immediate  prognosis  is 
improved.  If  dependent  upon  toxic  conditions  due  to  alcohol,  tobacco, 
malaria,  lithemic,  or  gastro-intestinal  infection,  the  proper  intervention 
promises  good  results. 

Treatment. — If  the  cause  can  be  discovered  and  removed,  the 
neurosis  promptly  yields.  Otherwise  reliance  must  be  placed  on  those 
general  measures  which  are  fitted  to  combat  the  neuropathic  constitution 
and  Imild  up  the  usually  depraved  systemic  condition.  Tlic  treatment 
of  the  attack  is  symptomatic.  Morphin  for  gastro-intc^stinal  crisrs,  heat 
and  compression  to  the  swelling,  and  tracheotomy  or  intubation  if 
respiratory  failure  is  seriously  threatened.  Blocnlgood  ^  rejwrts  stneral 
ca^'ies?  of  persisting  angioneurotic  erythema  cured  by  deep  incisions. 

LOCALIZED  HYPERTROPHIES. 

Symmetrical  Lipomatosis. — Occurring  commonly  in  adults,  and 
usiiallvon  a  background  of  syphilis  or  alcoludisni,  arc  <*ascs  manifesting 
lioalizwl  and  symmetrical  fatty  deposits.  These  may  be  tender  and  the 
s^-at  of  sjX)ntaneous  pain  or  comparatively  insensitive,  and  the  pain  may 
l>e  (jiiite  insignificant.  Their  favorite  location  is  about  the  neck,  the 
////Tmj^w  Lipoma  (lef<  IlnUes  of  the  Germans  ;  over  the  body,  as  in  the 
cas<»  of  Hugidr,  which  presented  twenty  syninietrical  pairs;  in  tlie 
axillfe  and  groins  ;  or  on  the  extremities,  as  in  the*  case  reported  by 
Mnthien,  one  pair  over  the  trochanters,  one  pair  on  the  inner  side  of 
the  knees.  The  (uUpoHiH  dohrostf  of  Dercuni,  the  cases  of  Peterson 
and  Ijoveland,  and  the  adenolipomatosis  (►f  Launois  and  Pxnsaude- 
(Fig.  228)api>ear  to  belong  to  the  same  grouj).  Peterson,  Collins,  and 
others  look  upon  the  condition  as  due  to  a  ru<limentary  judyneuritis, 

»  *Mohna  Hopkins  Hosp.  Bull./'  Mav,  1903. 
**'Nouv.  Icon,  de  laSalpot.,"  liXM). 
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atKl  tlie  idea  is  supported  Ity  the  cotnincin  history  of  aleuhoh'c  addiction 
or  luetic  iufoction.  [n  addition,  sciatic  neuritis,  htTpes  zoettir,  optiL-- 
iKTvo  symptoms,  uutl  other  distinct  indications  of  iiouritic  affection 
have  been  tound  in  association.  The  local  sensitiveness,  pignientar}'  dift- 
turl)ances,  and  muscular  flabhinoss  and  wrakncss  point  the  same  way. 
In  certain  cases  the  reaction  of  de^rem-ration  an<l  a  wasting  of  the 
thenar  muscles  have  been  s<-en.  Dt^rciim  *  has  finally  demonstrated  an 
interstitial  neuritis.  This  has  been  omiirmed  by  Burr,'  and  Ixith  found 
suffljestive  (;Iinnges  in  the  thyri)i<l  f^land.  A  ncuropatliic  ti-ndency 
can  fre<iuently  Iw  traced.     The  condition  has  lH»n  mistaken  for  myx- 


Flg.  227.— Syuinietrlc*!  Li|Kii 
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i-<lenia  in  instances  nmrketl  by  diffuse  lipomatosis,  Imt  the  hands,  fe<'t, 
aiul  taw  are  s|Htred.  It  is  of'  interest  to  renieniln'r  that  in  five  cases 
a  iliseas4-d  (»>iidili(iu  of  tlie  thyroid  hats  iKt'n  found  {Mist  mortem. ^ 

The  illHielined  fatty  masses  are  commonly  sjinad  out  at  their  bonlcrs 
into  the  surrounding  tissue.  They  may,  however,  l>e  globular  or  pyri- 
torm  and  |>endent.      Their  comuion  hMnitiou  is  suUlernial. 

In  slighter  csLses  dis<-ontiuuane<'  of  the  use  of  alcohol  or  antihietic 
tnatmenl  has  cuuse«l  the  tumors  to  reccfh'.  In  aggnivuted  cases  me<lical 
tr<'atnient  has  u|i)>;in'utly  acc»)ni|ilisli('<i  little  or  nothing,  but  recxmrse 
to  thyniid  fef-ding  promises  more,  in  view  of  its  effect  on  olK-sity  and 
the,  at  Ic.ist  occasional,  presence  of  disease  of  the  thyroid  in  these  casen. 
Siirgi<'iil  removal  of  the  fatty  tumors  is  sometimes  indicated. 
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nnayminetrical  Hypertrophies. — In  rare  iiigtances,  usually  con- 
genita), and  frequently  of  neurotic  ancestry,  one  nidc  of  the  IxkIv  or 
ooe  extremiti.',  or  a  portion  of  an  extremity,  as  a  haml  or  one  or  more 
<G^t«,  may  l)e  i)ispro|>ortionately  large.  Tlie  asymmetry  usually 
with  the  rlitld's  {;ro^vtll.     In  still  rarer  cases  it  makes  its 


■ppearance  after  birth,  and  may  occur  at  any  time  up  to  maturity.  Tlie 
hvpertrophy  usually  involves  tlie  affected  )M)rtions  rn  mnxm;  so  that  tlie 
inenise  in  length  is  prnportionatc  to  the  hrea<ltli  and  thiekncss.  The 
priDdpal  increase  is  usually  in  the  adi|N)eellular  tissue,  but  the  nnisclcs 
akj  be  hv|>ertropbic  and  may  show  corresi>ondiugly  inerease<l  strength. 


usually,  however,  tlie  nmscleH  arc  dcfwlivc.  The  bone«  aw  bimiily 
eiihirgLtl.  .S((iiictiiiies  tlic  liy[H:rtn>])hi(tl  jwrts  an-  waniUT  tlmu  thwr 
iiiirnial  i'dlows  and  iiiav  wliow  iiiorwiwil  |x'rsjiinitiiiii  ami  evidcnc*':?  »f 
liyiwrc'iiiia.  Occasionally  thore  an'  pifriuoitan-  tiiiirkiii(;ri.  HcmihyiH-r- 
tr<){iliy  of  the  lace  may  bo  eiiuuiiiiterud,  and  Friedreich  n-[)ortM  a  ca^-c 


■                              1   ■ 

I     '                         I      ■ 

nmoiil  fnim   (IVrmml.     I-'I(.   MS  t' 


Jin's,  n tiny  hyiH'rti-opliiMi  Icfr  liici'  ami  sinii  aiiil  rinlit  I<^.  lii  nm- 
iiislaiKTs  siK'li  loialixctl  liyjM'rtn>))lii<'S  an-  sih-ii  in  yi^ntisni  and  a<Ti>- 
iMitTiiliii.  or  their  (liiiim-  we  know  ].r!i.-iic!illy  nothing.  In  sonic 
instiinci-s  it  has  liccn  att('m|»t(il  to  dicfk  the  ovoiyntwth  liy  <!oinpR'ssiiip 
flic  arlcriiit  supply  iind  hy  the  iiiiirtiun  of  astrinp-nts,  Imt  no  piod 
Mtnis  to  have  n'snitcd,     Enlur^itl  di{;its  nuiy  Ix-  tinijiutated. 


TBOPHONF.VROHES. 


Chronic  Hereditary  Tropho-edema. — [Iciiry  Meip- "  ihwritios  a 
jamily  in  which  (nienia  uftected  eight  nie[n)>ers,  Ixitli  men  aiid  women, 


Fl»  311.— Mun>d>et! 


di^rihut«d  thntuj^i  four  f^^iu'i-jtions,     Fmir  iif  tln'r^t- 1 
and  present  the  same  ninguhir  atff-ction :  iiamoly,  :i 


i  wcnMih^fi'vwl, 
inic  wliito,  Uriii, 


a»l  |uiiiloA   wicma,  a[i)K'aring  «!  ilic  sifjo  nf  jiiiliirty,  iiml   iilV<r(iri;r 

f^|M.ially  thf   ft-ot  ami    h-^  :iml  si mu 'times  tin;  ciiliiv  lnwcr  iihiiiUts, 

'  "  Xoiiv.  Icon,  dr  In  Siilju'i.,"  Iii'o..  \'".n). 
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generally  on  botli  sides.  He  also  refers  to  a  remarkable  family  re|x>rtctl 
by  Milroy/  in  whieh  in  six  generations  there  were  twenty-two  (ilsc^h. 
Other  similar  family  groups  have  been  publishwl,  and  A.  Thomas 
thinks  that  one-side<l  hyjK'rtrophies  of  the  Innly  belong  to  the  same 
cjitegory. 

The  condition  in  all  known  instances  has  causwl  but  little  inconveni- 
ence, has  biHMi  attendeil  by  no  suifering,  has  not  shortened  life,  and  has 
resisted  all  forms  of  treatment. 


I  it 


New  York  Medical  Kec.,"  1893. 
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CHAPTER   II. 

INFECTION  NEUROSES- 

The  diseases  now  temporarily  grouped  among  the  neuroses  because 
the  es:^ntial  histological  lesions  of  the  nervous  apparatus  still  escape  us, 
but  due  to  the  action  of  infections,  are  tetanus  and  hydrophobia ,  tetany 
ind  chorea.  In  the  two  former  the  infection  is  capable  of  ex{)erimental 
propagation  ;  in  the  latter  two  the  nature  of  the  poison  is  as  yet  an  infer- 
ential matter.  All  four  present  a  preponderance  of  motor  symptoms. 
Tetanus  and  hydrophobia  are  properly  surgical  conditions,  and  will  be 
very  briefly  outlined. 

TETANUS. 

Tetanus  is  an  acute  infectious  disease  marked  by  tonic  spasms  of  the 
voluntary  muscles,  usually  commencing  in  those  of  the  jaws ;  hence  the 
names  trufmus  and  lockjaw. 

Etiology. — The  disease  is  comparatively  more  common  in  hot 
climates  and  in  the  colored  races  than  among  Caucasians  in  temjierate 
and  cold  regions.  This  may  have  relation  to  the  better  protection  by 
footwear  and  clothing  in  the  latter  conditions.  It  spares  neither  age 
nor  sex,  and  is  a  common  disease  among  horses.  It  may  occur  endemic- 
ally.  It  is  probably  always  introiluced  traumatically,  and  can  usually 
be  traced  to  inoculation  by  objects  contaminated  by  the  ground-soil,  in 
which  tlie  baciUius  of  tetanus  readily  lives.  Natundlv,  the  hands  and 
feet  are  the  most  common  locations  of  such  contaminated  abrasions  or 
more  extensive  lesions.  The  bacillus  first  discovereil  by  Nicolaer,  and 
cultivated  by  Kitasato,  is  an  anaerobic,  drumstick-shaped,  motile  microbe. 
Culture  filtrates  contain  tetanizing  jwisons  which  are  active  when  inocu- 
lated, but  not  when  ingesteil.  Experimental  evidence  indicjites  that, 
like  strv'chnin,  their  action  is  mainly  uj>on  the  spinal  cord.^ 

Morbid  Anatomy. — The  condition  of  the  wound  presents  nothing 
characteristic,  and  in  the  brain  and  spinal  cord  the  congestion,  jxjrivas- 
cular  exudation,  small  hemorrhages,  and  pigmentation  of  cells  some- 
times encountered  are  neither  constant  nor  distinctive.  Thev  mav  even 
be  looked  Ujwn  as  the  results  of  the  spasmoilic  conditions  that  mark  the 
clinical  course  of  the  infection.  The  same  is  true  of  the  serous  ecchy- 
moses,  pulmonary  congestions,  and  muscular  ruptures. 

Symptoms. — From  two  to  twenty  days  or  more  after  inoculation 
the  first  symptoms  appear.  The  intensity  of  the  disease  and  its  fatality 
are  usually  in  direct  proportion  to  its  early  onset.  Stiffness  of  the  neck- 
and  jaw-muscles  first  appears,  limiting  mastication,  the  movement  of 
the  tongue,  and  of  the  head.  Malaise,  chilly  sensations,  or  rigors  may 
antedate  the  muscular  stiffness,  but  usually  do  not  attract  much  attention. 

"  Wnaserman  and  Takaki,  *'  Berlin,  klin.  Wochens.,"  June  3,  1898. 
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The  muscular  spasm  increases  in  intensity  and  invades  the  face  and 
trunk.  From  the  tonic  action  of  the  zygomatic  group  the  angles  of  the 
mouth  are  retracted  in  the  characteristic  sardonic  grin  that  uncovers  the 
teeth,  and  the  jaws  can  be  only  slightly  separated  or  may  be  quite 
immovable.  The  head  is  then  retracted,  and  the  entire  back  may  be 
affected,  causing  rigidity,  or,  in  greater  degree,  oj)isthotonos.  In  some 
cases  the  tnink  is  bent  laterally  or  forward.  The  lower  extremities  are 
usually  more  affected  than  the  upjKir,  and  the  forearm  and  hands  are  last 
and  least  involved.  The  muscular  spasm  is  chiefly  tonic,  but  if  the 
condition  becomes  well  marked  there  are  sharp,  short,  convulsive 
exacerbations  that  may  reach  a  most  frightful  intensity.  They  are  then 
provoked  by  the  slightest  irritation,  suc^h  as  a  sudden  noise,  a  bright 
light,  a  touch,  the  jarring  of  the  be<l,  or  any  motor  effort.  They  may 
occur  a  few  times  a  day  or,  in  extreme  easels,  with  great  rapidity,  at 
scarcely  noticeable  intervals.  When  these  develop  they  are  attended 
by  pain  pro|X)rti()nal  to  their  intensity  and  duration.  They  may  impede 
the  thoracic  respiratory  excursions  or  induce  laryngeal  spasm  and 
dyspnea  or  asphyxia.  Often  the  thoracic  or  laryngeal  spasm  induces  a 
hoarse  noise,  which,  taken  with  the  distorted  face,  rigid  limbs,  retracted 
head,  and  opisthotonic  jxisition,  presents  a  frightful  picture.  Profuse 
j)erspi ration  may  be  occasioned.  The  temjKiniture  may  be  normal, 
slightly  increiu^ed,  or  hyperpyrexia  may  appear  and  ordinarily  precedes  a 
fatal  termination.     Through  it  all  the  mind  remains  uncloude<l. 

Varieties. — Head  tefamis  or  cephdlic  tetanus  follows  wounds  upon 
the  Iwuul,  face,  or  neck  ;  is  usually  of  prompt  appearance  after  the  inocu- 
lation ;  is  onlinarily  marked  by  trismus,  dysphagia,  facial  palsy,  and 
respiratory  diflioulty,  a  rapid  course,  and  a  fatal  termination.  The  mod- 
ifiwition  of  t(»tanus  in  this  form  apjK»ars  to  be  due  to  early  poisoning  of 
the  medulla.  The  facial  palsy  that  frecjuently  and  the  <xnilomotor  j)al- 
sies  that  sometimes  occur  indicate  nuclear  disturbance.  The  <lifficultv 
in  swallowing  gives  a  rough  resemblance  to  rabies  and  has  le<l  to  the 
term  tetanus  ln/drophohicns.  Tetanui^  neonatorum  is  usually  due  to 
infection  of  the  umbiliail  stump,  and  is  unknown  to  aseptic  midwifery. 
Puerperal  tetamm  occurs  in  parturients.  The  invasion  route  is  usually 
through  the  uterus. 

Diagnosis. — Given  a  hx^us  of  inoculation,  the  dis(»ase  can  scarcely 
be  mistaken.  When  a  history  of  trauma  is  wanting  hi/drophof)ia  may 
be  susjKK»te<l,  but  lacks  the  jaw-spasm  and  persistent  muscular  rigidity. 
Sfrifchnin  poiHonhuj  is  a  closer  imitator,  but  ha<^  a  more  rapid  onset,  more 
violent  and  extensive  convulsions,  trisnuis  is  absent,  and  relaxation 
occurs  between  the  spasms.  Tetany  affects  the  hands  and  feet  mainly 
and  primarily  and  shows  a  number  of  special  n^ctions,  such  as  increased 
electrical  excitability  and  Tnnisseau's  sign.  IIysteri(t  may  imitate 
tetimus,  but  onlinarily  giv^es  a  hysterical  history  and  prc»sents  the  stig- 
mata of  the  neurosis.  It  also  usually  ap]wars  suddenly  after  a  hyster- 
ical convulsion,  suddenly  disappears  and  nvurs,  and  lacks  the  nuchal 
rigidity  and  mental  clearness  of  tetanus.  Bacteriological  examination 
of  pus  from  wounds  may  make  or  confirm  the  diagnosis. 

Prognosis  is  always  gmve  and  the  mortality  is  over  eighty  percent. 
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Cases  appearing  before  the  sixth  day  usually  die ;  those  appearing  after 
the  twelfth  day  are  likely  to  recover.  D(»ath  results  fi'oni  apnea  and 
beart-stniin.  Favorable  indications  are :  late  onset,  limited  muscular 
qiasm,  absence  of  respiratory  and  medullary  symptoms,  infrequency  of 
convulsions,  normal  temperature,  and  ability  to  receive  and  assimilate 
nourishment. 

Treatment. — If  the  wound  of  entrv  for  the  tetanus  infection  is  in 
an  unhealthy  state,  surgical  measures  of  local  disinfection  are  always  in 
order,  and  usually  consist  of  scraping,  cauterization,  and  the  employ- 
ment of  active  germicides.     I-<ambert  ^  believes  that  hydrochloric  and 
carbolic  acid  tc^ether  furnish  the  best  local  application.     It  often  hap- 
pens that  the  infection  atrium   is  completely  hilled,  and  even  early 
cauterization  seems  to  be  of  doubtful  assistance  in  checking  the  disease. 
The  general  management  is  of  prime  imjwrtance.     The  patient  should  be 
secluded  in  a  darkened  room  and  everj'  possible  excitation  be  prevented. 
Alimentation  should  be  carefully  maintainetl  by  easily  digested  fluid 
foods,  and,  if  necessarj-,  by  the  use  of  the  nasal  tube  or  by  rectal  injec- 
tion.    Sedative  dnigs  and  antispasmo<lics  are  indicated,  and  various  ones 
have   cures   credited   to   them.     Chloroform  and   nitrite  of  amyl  are 
Qfseful  to  meet  the  convulsions.      Chloral,  bromids,  mor|)hin,  calabar 
bean,  and  curare  are  advised,  but  must  l)e  used  with  a  free  hand  or 
omittetl  entirely.    Hot  baths  sometimes  act  most  soothingly.    Active  arti- 
ficial respiration  is  required  in  case  of  dys]mea  and  threatencKl  asphyxia. 
Immunmition  of  late  years  has  l)een  attempted  by  the  use  of  the  anti- 
toxins   intnxluced   by  Tizzoni    and  Catani.     Th(»y  have  been  found 
practical  and  reliable  m  animal  experiments.     There  is  much  diversity 
of  opinion  r^arding  their  value  in  human  tetanus.     Kneass,^  from  a 
tabulation  of  sixty-one  cases  treated  by  tetanus  antitoxin,  finds  an  insig- 
nificant advantage  over  the  older  medicinal  methods,  and  Berger,  Roux, 
Yandell,  and  others  are  of  the  same  opinion.     Lambert  ^  states  a  mor- 
tality of  thirty-seven  per  cent,  under  the  antitoxin  in  acute  cases  devel- 
oping within  eight  days  of  the  infection.     It  is  not  unlikely  that  the 
antitoxins  will  be  so  much  improved  as  to  give  l)etter  and  more  reliable 
results,  and  they  can  not  well  be  omittwl  in  the  treatment  of  this  disease. 
They  are  valuable  in  proportion  to  their  early  use.     Antitoxin  has  been 
injected  into  the  substance  of  the  brain  through  trephine  o]>enings  in 
onler  to  bring  it  quickly  into  operation,  but  the  results  hardly  warnint 
the  method.    Intraspinal,  subdural,  intravenous,  and  subcutaneous  injec- 
tion are  less  objectionable  and  probably  ('(jually  efficacious.     The  re- 
HKJval  of  spinal  fluid  and  the  intradunil  injection  of  eucain  and  mor- 
phia has  been  of  aj>parent  benefit.     At  present,  medicinal  preparations 
are  also  imperatively  demanded  in  the  treatment  of  tetanus. 

HYDROPHOBIA* 

Hydrophobia  is  an  acute,  infectious  dis(»ase  of  carnivorous  animals, 
transmissible  to  man  and  to  other  animals  bv  inoculation.     It  is  also 

*  "  Amer.  Jour.  Med.  Sciences,"  Aag.,  1897. 

« "  Jour.  Am.  Med.  Association,"  July  18,  1896.  »  Loc.  cit. 
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known  as  rabies  and  lyssa.  The  inoculating  animals  usually  are  dogs 
or  wolves,  but  the  cat,  skunk,  and  even  poultry  may  carry  the  disease. 
The  exact  nature  of  the  poison  is  unknown.  It  undoubtedly  is  a  living 
contjigium.  The  disease  is  rare  in  this  countrj^,  but  seems  to  be  growing 
mon*  common  in  the  Eastern  States,  and  almost  invariably,  in  man,  is  the 
result  of  bites  by  rabid  dogs.  In  North  Germany,  where  the  muzzling 
of  dogs  is  rigidly  enforced,  the  disease  is  almost  unknown.  It  is, 
therefore,  in  civilized  countries  a  preventable  disease. 

Morbid  Anatomy. — ^^fhe  nervous  system  frequently  shows  lesions, 
but  these  may  be  conii)letely  lacking  and  to  some  extent,  when  present, 
are  si»condary  to  the  disease,  following  the  spasms,  dysj)nea,  and  cardiac 
failure.  They  consist  essentially  of  vjiscular  disturbances :  dilataticm, 
jwri vascular  leukocytal  infiltration,  ante-mortem  intravascular  clots,  and 
minute  hemorrhages.  Such  clianges  are  most  frequently  encountered  in 
the  cH)rtt»x  cerebri,  the  medulla,  and  cord.  According  to  Gowers,  they 
are  most  intense  in  the  neighborhood  of  the  pneumogastric  and  hypo- 
glossal nuclei.  The  pcrivjiscular  infiltnition  in  this  locality  may  be 
intense  enough  to  suggt»st  miliary  abscesses.  The  siUivary  glands  and 
kidneys  fretjuently  show  a  similar  infiltration  and  the  mucous  membrane 
of  tli(»  |)lMirynx  and  larynx  is  w)mmonly  congested. 

Symptoms. — IneiUxUlon  recjuirt^s  a  variable  period  of  from  two 
w(»i»ks  to  six  months,  and  there  are  rei)()rt(»d  cases  occurring  twelve  and 
even  eighteen  months  after  inoculation,  the  virus  having  remained 
dormant.  The  ordinary  incubation  ixiricxl  is  six  weeks  to  two  months. 
The  length  of  incubation  time,  according  to  Horsley,  is  modified  by  a 
number  of  factors:  (1)  It  is  sliorter  in  children  than  in  adults.  (2) 
Wounds  of  the  face,  neck,  head,  and  hands,  and  the  unclothed  parts 
are  espeeially  (b»ngen)us,  and  the  disease  then  develops  pn)mptly.  (3) 
Punctun\s  are  the  most  ilangerous ;  lacerations  are  serious  in  proportion 
to  their  extent.  (4)  The  bites  of  nibid  animals  are  serious  in  this  onler  : 
W(»lf,  cat,  (log,  and  other  animals.  About  fifteen  jkt  cent,  of  the  jxirsons 
bitten  by  dogs  known  to  be  rabid  develop  hydrophobia. 

Rabies  varices  in  inteiisitv  in  both  animals  and  man.     In  cases  of 

ft* 

great  severity  paralytica  filatures  develop  early,  there  is  little  excitement, 
and  <leath  promptly  supervenes.  When  the  ])oisoning  is  less  ])rof()und, 
the  (liseas(i  runs  a  longer  (M)urse,  and  presents  a  jwriiKl  of  great  motor 
and  cerebral  excitiMuent.  In  man  the  hiva^ion  of  the  disease  is  fre- 
quently marked  by  irritiition  about  the  wound,  with  i){iin  or  mmibness. 
Usually  there  is  headache,  depn^ssion,  loss  of  apjwtite,  irritability, 
sleeplessness,  and  anxic'ty.  The  pulse  and  teini>er»itur(»  may  be  slightly 
increased.  Bright  lights,  nois(»s,  and  slight  (»xcitcment  of  any  sort  are 
sluiimed  owing  to  the  incrcjised  sensibility.  Stiffness  of  the  throat- 
nniseles  and  difficulty  in  swallowing  an»  noticxnl.  A  pm'wl  of  rxeitetnent 
th(»n  usually  develops,  wlu'ii,  in  ran»  instances,  the  central  ai)|>aratus  may 
be  overwhelmed  and  the  paralytica  form,  with  asciniding  ])araplegia  and 
heart-failure,  terminates  i\w  (^ise  within  a  comparatively  few  hours.  In 
the  cxcitiHl  perio<l  there  is  great  motor  restlessness  and  hy|wrsensil)ility : 
spasms  atfeeting  the  throat  are  induc(»d  by  any  fictitious  stimulus,  and 
swallowing  becomes  iinjx)ssible,  so  that  fluids  are  shunned,  and  the  sight 
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<^  them  may  oven  bcHJorae  unbearable  ;  hence  the  name,  hydrophobia. 
Noises,  lights,  a  breath  of  air,  may  pnwoke  the  spasm ;  and  it  may 
involve  the  lan-nx  and  thonix,  producing  dyspnea,  cyanosis,  and  an 
alarming  asphyxia  that  even  tnicheotomy  may  fail  to  relieve.  Tlic 
respiratory  and  deglutition  spasms  are  often  attended  by  hoarse  sounds 
and  peculiar  noises,  that  have  been  thought  by  excited  laymen  to 
resemble  tlie  barking  of  dogs.  Saliva  accumulates  in  the  mouth  or 
dniles  from  its  comers,  partly  from  an  increased  secretion,  but  mainly 
from  difficulty  in  swallowing.  Hallucinations  and  delirium  are  fre- 
quently present,  but  the  mind  may  l>e  quite  clear  and  the  patient  quiet 
between  tlie  paroxysuLs.  The  temperature  conmionly  ascends  to  100*^ 
or  103*^,  but  the  disease  may  be  afebrile  throughout.  The  spasms 
gradually  become  wide-spread  and  tetanoid,  but  rarely  affecting  the 
jaw  and  fiice,  and  relaxation  occurs  in  the  intervals.  After  one  to 
Uiree  days  they  are  followed  by  the  paralytic  ])eriod,  and  spasms  no 
loi^r  occur.  An  ascending  paraplegia  is  commonly  presented.  Quiet, 
stupor,  and  coma  follow ;  the  heart's  action  bcc*omes  greatly  weakened, 
and  death  follows  syncoi)e. 

Diagnosis. — The  diagnosis  of  a  well-develoi)ed  case,  with  motor 
excitement  and  a  history  of  a  bite  by  a  rabid  animal,  can  be  readily 
made.  We  have  to  exclude  tetaniis.  in  which  there  is  usuallv  a  ver>' 
recent  trauma,  masticatory  spasm,  constant  rigidity,  and  little  or  no 
difficulty  in  swallowing.  Lysaophobia  is  a  hysterical  condition  occur- 
ring in  a  neurotic,  and  is  a  variety  of  hyjX)chondriasis  with  the  fixed 
idea  of  rabies.  The  attacks  that  occur  are  hysterical  exaggerations  of 
the  newspai)er  accounts  of  rabid  patienls,  and  such  cases  can  usually 
be  deciphered  by  the  concomitant  indications  of  hysteria.  Ever}'  such 
case  should,  however,  be  carefully  watched  if  it  is  reasonably  certain 
that  the  jxitient  has  been  bitten  by  an  animal  suspecte<l  of  rabies.  In 
every  case  it  is  also  imix)rtant  to  diagnose  the  condition  in  the  alleged 
rabid  animal,  and  this  can  be  done  with  certainty  if  inoculation  experi- 
ments can  be  made.  In  case  of  a  bite  by  a  dog,  the  animal  should  be 
placed  under  obser\'ation,  if  possible,  and  not  destroywl.  The  saliva 
being  highly  poisonous,  a  little  of  it  may  l)e  inoculated  into  the  dura  of 
a  dog  or  rabbit,  and  precise  results  obtained.  In  dogs,  the  paralytic 
form  of  rabies  is  the  most  common,  the  furious  form  (exceptional.  The 
early  symptoms  in  the  dog  consist  of  dullness,  irritability,  and  surliness, 
the  bark  becomes  metallic,  food  is  neglwted,  but  bits  of  woml,  dirt,  and 
other  indigestible  articles  are  sometimes  swalloweil.  If  furor  develop 
the  dog  runs,  snapping  at  everything  in  its  way,  especially  attacking 
other  dogs.  Children,  l>eing  unaware  of  danger  and  less  able  to  escape, 
are  more  frequently  bitten  than  adults.  After  a  day  or  two,  or  a  few 
hours  only  in  some  cas<»s,  paralytic  symptoms  set  in.  The  animal  be- 
comes uncertain  on  its  legs,  the  hinder  limbs  give  way,  and  the  ])araly- 
m  becomes  general,  ending  in  death.  The  excited  stage  is  commonly 
traasient,  and  paralytic  conditions  promptly  develop. 

Treatment. — An  inoculated  wound,  or  one  reasonal>ly  suspected, 
should  be  treated  locally,  at  the  first  possible  moment,  by  thorough  cau- 
terization, or  excision,  if  practicable.     The  use  of  a  ligature  above  the 
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wound  when  on  an  extremity,  suction,  and  free  bleeding  are  also  of 
value.  The  actual  cautery,  a  bunch  of  burning  matches,  strong  carl)olic 
or  nitric  acid,  mav  ha  used.  Immunization  bv  Pasteur's  method  is  now 
practicable  in  most  large  cities.  The  sooner  it  is  undertaken,  the  more 
successful  it  is  likely  to  be.  Less  than  one-half  of  one  per  cent,  of  all 
cases  treated  in  this  way  have  died  of  rabies.  When  hydrophobia  de- 
velops in  man,  about  the  same  treatment  is  required  as  in  tetanus. 
There  is  no  danger  to  attendants,  and  no  case  is  on  record  where  the 
disease  has  been  transmitted  from  man  to  man.  Forcible  physical  con- 
trol is  practically  never  needed.  If  food  and  drink  can  be  swallo'wed, 
it  should  be  freely  given,  but  rectal  alimentation  is  usually  required. 
Chloroform,  bromids,  morphin,  and  sedatives  are  palliative  only.  The 
disease  is  invariably  fatal. 

TETANY. 

Tetany^  or  tdanUla,  is  marked  by  peculiar  tonic,  bilateral,  parox- 
ysmal, muscular  contractions,  commencing  in  and  usually  confined  to 
the  extremities,  and  presents  an  increased  mechanical  and  electrical 
excitability  of  the  nerves.  It  may  occur  in  epidemics,  is  endemic  in 
many  places,  and  commonly  develops  on  a  background  of  malnutrition. 

Etiology. — It  occurs  most  frequently  before  twenty  and  practitailly 
never  after  fifty  years  of  age.  Both  aexea  are  affected,  males  more  fre- 
quently before  adult  life,  females  more  commonly  thereafter.  In  Paris^ 
Beriin,  Prague,  Vienna,  and  in  Syria  it  may  be  considered  endemic,  and 
epidemics  of  it  have  been  noted  in  these  places,  and  in  schools  and  garri- 
sons. In  the  neurologicjil  clinics  of  Berlin  ^  tetany  furnishes  one  per 
cent,  of  all  cases.  In  Vienna  seven-tenths  of  one  j)er  cent.  It  appears 
most  commonly  from  Jantuiry  to  May,  In  America  it  is  comparatively 
Rire  outride  of  quarters  in  large  cities  largely  jM>pulated  by  foreiguei^s. 
Prcdixpoxinf/  cium'ti  include  nearly  every  variety  of  depraveil  nulrition. 
Sarbo,'-^  from  an  extensive  review  of  the  causes  of  tetany,  asserts  that 
impaired  nutrition  is  the  only  eomnion  factor.  Of  most  iiuportanet?  are 
crhronic  gastro-intestinal  (hsorilers,  especially  gastric  dilatation,  with 
hyperacidity,  fermentative  diarrhea,  and  ehronie  constipation.  Kickets 
is  a  very  eommon  aeeomj)aninient  in  eliiklren.  Cassel  ^  found  it  in  58 
out  of  ()()  eases.  Tetany  may  follow  acute  infectious  and  sej)tie  pro- 
cesses, or  appear  during  pregnancy  or  lactiition.  Enucleation  of  the  thy- 
roid has  been  followt^l  by  tetany  in  a  considerable  proportion  of  eases. 
Billn)th  and  Wolfler  re[)orted  IJ)  cases  of  tetany  in  a  total  of  123  thy- 
roidectomies. There  is  a  certain  relation  between  tctanv  and  nivxcdenia, 
which  may  concur  in  a  given  case.  If  about  one-fii'th  of  the  tlivn)id  is 
spared,  tetany  does  not  apjK'ar,  according  to  von  Eiselberg.  Murrav  in- 
sists that  it  does  not  occur  if  the  parathyroid  is  spared.  As  crrlfinf/  ('(tiisca 
of  the  paroxysmal  attacks,  exjmsun'  to  cold  and  emotional  disturbances 
are  often  active,  as  are  overexertion,  exhaustion,  acute  diarrhea,  and 
vomiting.  The  administration  of  ergot,  chloroform,  and  alcohol  has 
Ciuised  tiiem  toa[)|)ear,  and  tluy  may  be  induced  by  mechanical  irritation 
of  the  nerve-trunks  and  blood-vessels,  in  the  manner  to  hedescrihed  later. 

»  I>athro|>.  'lioston  Mwl.  and  Sur^;.  Jour.,''  Nov.  19,  1H<m;. 
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The  epidemic,  endemic,  senxonal,  remisaive,  and  toxic  features  «f  the 
diarase  point  very  strongly  to  the  activity  of  some  zymotic  agent,  but  as 
ya  it  has  e8ca|>cd  det<«tioii,  Oddo  •  suggests  that  it  may  only  be  active 
in  the  preseaLt;  of  sonic  special  form  of  pervcrtwl  digestion.  The  viil- 
oerable  portion  of  the  nervous  system  appears  to  l)e  the  spinal  and  bul- 
btrgray  and  the  peripheral  nerves.  Morbui  ajiufortiiwf/chiuigesarenot 
constant,  thongfa  su^estive.  Cloudiness  and  swellings  in  the  anterior 
boms  have  been  noted  by  Weiss  and  by  Riroino  and  C'orvasato. 
Peters,*  in  a  rtnt-nt  <Hiuiuiunicatiou,  claims  to  have  found  in  seven  cases 
in  acute  inflammation  of  the  extnidnral  connective  tissue  among  the 
extradural  bloodvessels  and  fat,  coustitnting  a  [wcliy meningitis  externa 
■ml  si^HKlurily  inducing  a  root'  nenritis  ami  g;mgIionitis  }ini|)orlionate 
to  tile  clinical  manifestations  of  the  disease. 

Symptoms. — The  clinical  manifestations  mainly  full  within  thedo- 
maiti  (if  the  lower  motor  neurons.  The  first  thing  to  attract  attention  is 
the  (Icvelojiment  of  spiLsmothe  stiffness,  nsnally  first  apiM-ariug  in  the  iiu- 
prs  and  wrists.  After  the  recurrence'  of  si'veral  attacks  adults  sometimes 
Rcoginizein  malaise,lK>)i<lache,depression,nnd  general  pains,  prcmcmitioiis 
oftheon-ooming  rigidities.  The  attacks  arc  initiated  by  a  feeling  of 
prickling,  numbness,  and  some  local 
pain.  The  sjiasni  comes  on  slowly  and 
iiKreases  gradually  in  intensity,  accom- 
panied by  growing  discomfort  and  [lain 
in  the  muscles.  There  arc  no  mental 
features  attributable  t<)  tetany.  The 
spasms  begin  pi-ripherally  in  the  fingers 
and  toes,  and  advani-e  toward  the  trunk. 
Opdioarily,  they  are  limited  to  tiie 
limbs,  and  mainly  affect  the  parts  Ire- 
low  the  elbows  and  knees.  The  upj»er 
extremities  may  alone  be  invadeil.  In 
other  cases  the  tonic  s))asni  reaches  the 
roots  nf  the  limbs  and  invades  the 
trunk,  and  may  involve  all  die  UhIv- 
rouecles  in  verj-  severe  cases.  Retrac- 
tinn  of  the  head  and  stmbisnnis  are 
seldom  encountered.  The  contraction 
is  tonic  in  character  and  usually  ]>er- 
sistent  during  the  attack,  but  may 
intermit.  The  attack  may  last  fi-om  a  i 
few  miuutcs  to  many  hours  and  occur 

several  or  mimy  times  daily.  Attacks  may  cease;  for  intervals  of  days, 
weeks,  or  months,  and  then  reapjKnir,  but  if  latt^'ut  they  can  Ix;  provokwl 
in  the  intervals  by  appropriate  manipulation. 

The  positions  and  attitudes  caused  by  the  sjKisms  ()f  tetany  arc 
^rildugly  peculiar.  Ordinarily,  the  A«inf«  are  rolli-^l  into  the  cone-sha|>c 
of  (lie  uccoucbeur,  the  digits  flexe<l  at  the  metacsiriwl  joints  and  rigidly 
eitended  at  the   intcnKHlal  articulations,   the   tliruar  and   hy|>otlKniir 
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eminences  approxiniatcil.  The  wri^  may  also  Ik?  flexe<l  and  tlie  hand 
drawn  to  the  ulnar  si<le.  Less  coninionly  the  fingers  and  wrists  are 
extended,  or  the  hand  may  l)e  mtule  into  a  fist  grasping  the  thumb,  or 
the  thuml)  may  protrude  between  the  index  or  middle  digits.  In  cases 
of  severity  the  Mows  are  floxtnl  and  adduete<l  strongly  against  the  body. 
The  feet,  when  affected,  i)resent  a  fbrcwl  e(]ui  no  varus  [M)sition,  with  flexed 
and  sometimes  overlapj)ing  toes.  In  extreme  castas  there  is  flexion  at 
the  kiwca  and  hipa.  Tlie  mimch'^  of  the  fort»aruLs,  legs,  hands,  and  ft»et 
are  tense,  firm,  and  oflen  sensitive.  Voluntarj'  movements  in  the  ]iartM 
are  imi)ossible,  and  passive  motion  causes  [lain.  When  the  s|)asm  in- 
vades the  trunk,  intercostal,  alxlominal,  and  spinal  rigidity  may  appear 
and  breaHiinff  be  imjKHled.  In  rickety  chiklren  lari/nt/Mma^  tdriduiun  is 
not  un(^ommon ;  in  adults  laryngeal  spasm  constitutes  a  serious  (N>nipli- 
c^ition.  In  rare  instiuici^  siNism  in  the  neck-musek^  draws  down  the 
chin  and  the  angles  of  the  mouth,  and  has  even  pHxlueed  fatal  com- 
pression of  the  air-pasHagt»s.  Solovieff  ^  has  noticed  in  adults  rhythmic 
contractions  of  the  diaphnujm  synchronous  with  the  heart-beat  and 
attendwl  by  a  whistling  sound  in  the  left  hmg.  Thoracic  and  diaphrag- 
matic rigidity  may  imluce  asphyxia  and  even  death.  Onlinarily,  the 
face  escapes.  The  HphlmierH  may  Ix;  tonicidly  contracted,  inducing 
obstipation  and  anasiin^a,  according  toOddo  and  Sarles,*  who  also  note<l 
iiidiam  in  the  urine,  due  to  intestinal  fermentation,  and  confirmcKl 
Weiss'  observations  of  the  hyj)ertoxicity  of  the  urine.  Retention  of 
urine  may  be  the  most  pn)miuent  symptom.^ 

The  ek»ctric»al  and  nuK'hanical  irritability  of  the  motor  ner\'es  is 
jK^culiarly  increas<Kl. ,  If  jirt^K^^ure  be  made  over  the  me<lian  (»r  ulnar 
nerves,  tin*  spasm  in  the  hand  is  increased,  or  during  its  absence  is  pro- 
vokiKl.  Pressure  over  the  bnichial  artery  may  have  the  same  effect. 
This  is  known  as  TnnutMcau^H  m/tiy  and  is  practic^ally  jiathognomonic. 
Geiitk'  tapping  on  the  nerves,  as  with  a  |K»rcussion  hammer,  has  the 
sjime  effect.  Clivostek  (lis<'overe(l  that  the  facial  nerve  could  be  arous<*d 
in  the  same  manner,  causing  a  facial  contortion  exactly  limittnl  to  the 
distribution  of  a  branch  or  of  tiie  entin*  nerve,  de|K'nding  u{)on  the  h»ca- 
tion  of  the  l)k)ws — Chro»fek*s  m/n.  Vjvh  first  <k»serilM'd  a  j>eculiar  exal- 
tation of  the  ek'ctieal  excitability,  es|>ecially  to  the  g:ilvanic  currcnt — Krb^s 
phenovienon,  A  single  (*ell,  giving  but  one  or  two  milliamjwres  of  cur- 
r(»iit,  may  be  snnici<*iit  to  provoke  sharp  contractions,  and  an(Klal  ojH^ning 
tetanus  (A.  ().  Te.)  is  found  in  this  disease  alone.  Sarlx)  has,  in  a  single 
case,  note<l  the  myot(«iie  reaction  in  the  triceps,  a  n'sjmnse  that  was  con- 
si(lere<l  confined  to  Thoms(»n's  disejise.  It  consists  of  ]K»rsistent  contrac- 
tion, histing  some  moments  aft(»r  cessation  of  the  gjilvanic  current.  The 
fanidic  responses  are  also  accentuated  in  most  cases,  but  may  remain 
about  nonnal.  Prepare  uj)on  the  nerves  is  more  than  onlinarily  jmin- 
ful,  and  r(»adily  induces  persistent  parestlu^sia  in  their  cutimeous  <Hstri- 
1)Ution.  The  tapping  that  causes  s|)asm  also  induces  j>ain.  Edema  of 
the  hands  and  feet  and  Kw^alizetl  ]>erspinition  may  be  encountered.  The 
temperature  may  l>e  normal,  but  is  often  elevated,  as  might  be  expected, 
in  the  gastro-intestinal  <»ases,  and  subnormal  in  the  arthyroidal  state  of 

'  "  Konsski  VrntWi,"  liKn>.  «  '*  U  MM.  Inf.,"  Sept.  15,  1804. 
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operative  myxedema.  Auditory  and  optic  symptoms  and  trophic  changes 
in  the  muscles  are  found  only  as  accidents.  Objectively,  cutimeous 
i^en^bilifif  is  normal  and  the  reflexes  are  imchangeil  except  when  in- 
hibited by  the  spasnKKlic  state  of  the  muscles. 

Course. — The  great  majority  of  cases  run  a  mild  course  to  recovery 

in  a  few  weeks,  esj>ecially  if  the  underlying  cause  can  be  removed,  but 

when  tetany  develops  on  gastric  dilatation  or  chronic  catiirrhal  enteritis 

it  is  likely  to  have  a  protracted  course.     Appearing  generjilly  when  the 

organism  is  already  depressed  by  malnutrition,  it  may  l)e  a  formidable 

complication,  and  in  the  severe  cases,  where  the  spasms  invade  the  tnink 

ami  implicate  the  respiratory  appanitus,  death  by  asphyxia  may  result. 

In  pregnancy  it  is  likely  to  be  mild  and  usually  terminates  promptly 

after  delivery,  but  parturition  may  cause  verj'  severe  exacerbations  of 

the  attack.     The  lactational  cases  are  usually  maiiagt»able  if  the  child 

be  weaned  and  the  nutrition  of  the  patient  reestal)lishe(l.     Tetany  in 

the  athyn)idal  state  is  fre<|uently  fatiil ;  it  may  be  piTmanent  and  excej)- 

tionallv   it   yields   to   thyroid   feedinii:.     Only    when  Trousseau's  and 

Chvostek's  signs  fail  can  the  disease  be  considered  at  an  end.     In  fatal 

cases  the  spasms  increase  in  frequency,  distribution,  and  intensity,  and 

asphyxia  destmys  the  ])atient,  but  dt^th   in  tetany  is  mort»  connnonly 

Ae  result  of  the  underlying  disease. 

Diagnosis. — The  diagnosis  is  ejisy  if  the  characteristic  spasms  are 
accompanied  by  the  mee:hanical  and  electrical  overexcitability  of  motor 
and  sensory  nerves.  We  have  to  exclude  icfaruu<,  in  which  the  spasms 
are  preceded  by  stiffness  in  the  masseters  which  does  not  subside  in  the 
iutcn'als  between  the  spisms.  It  is  also  mark(»d  by  nuchal  rigidity  and 
great  general  irritiibility.  In  tetanus  the  spasm  is  propagated  toward 
the  extremities,  usually  sparing  the  hands ;  in  tetany  it  is  centripetal 
and  usually  l)egins  in  the  hands.  The  phenomcMia  of  Trousseau, 
Chvostek,  and  Erb  are  absent  in  tetanus.  Ifysferia  also  lacks  these 
special  signs  and  has  its  own  stigmata.  Jfcninf/ifix  may  be  mistaken  in 
infants,  but  pn^s(»nts  none  of  the  special  signs  of  tetany. 

Prognosis. — The  prognosis  is  usually  good,  but  hangs  uj)on  the 
nature' and  managt»ability  and  the  underlying  cause.  Jt  is  unfavorable 
in  proportion  to  the  extent  and  degree  of  mahuitrition  j)resent.  It  is 
grave  in  the  athyn)idal  cases,  whicii  present  a  mortality  of  alxuit  eighty 
per  cent.  A  tendency  to  recurrence  upon  renewal  of  the  pre(lisj)osing 
state  is  marked.  Thus,  some  women  present  tetany  in  several  successive 
pregnancies,  and  exacerbations  of  the  j)re(lisposinggastro-intestinal  state 
mav  incite  a  return  of  the  tetany.  Extreme  severity  of  spasms,  involve- 
ment  of  the  respinitory  apparatus,  intense  manifestation  (hiring  labor, 
and  cerebral  symptoms,  as  in  uremics  eases,  are  of  serious  inij)ort. 

Treatment  must  l)e  directed  to  the  removal  of  the  underlying  rdUMil 
fiiitey  but  it  is  rarely  necessary  to  interruj)t  j)rcgnan('v.  Rickets,  gastric 
dilatation,  intestinal  catarrh,  intestinal  j)arasit(?s,  and  lactation  have  their 
sevend  indications.  Hygienic  and  sanitary  conditions  must  be  atten- 
tively studie<l.  The  ffpa^niJ^  are  controlled  by  (juiet,  rest,  and  warm 
batlfc*.  Bnmiids  and  chloral  are  useful  in  the  interval,  but  morpliin, 
ami  even  chloroform,  may  be  rcfjuired  for  the  attack.     When  this  coin- 
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cides  with  labor,  the  birth  must  be  hastened.  Chloroform  must  be  used 
with  circumspection,  a.s  it  may  provoke  laryngeal  spasm,  as  may  also 
the  employment  of  the  8tomach-tul)e  in  gastric  cases.  In  the  athyroidal 
cjises  thyroid  feeding  sometimes  gives  relief,  but  can  not  be  relied  upon. 
The  administnition  of  thyroids  in  other  cases  may  also  be  tried.  Maas- 
ag(^,  electricity,  and  |)assive  movements  must  be  avoided,  as  they  usually 
intensify  the  sjmsms  when  present,  and  provoke  them  if  al)sent.  A  hot 
sponge  over  the  larynx  may  relieve  laryngeal  spasm,  but  tracheotomy 
may  be  recjuireil  in  rare  instances.  Oddo  ^  attaches  nmch  value  to  the 
continuous  use  of  calomel,  which  corrects  the  gastro-intestinal  fermenta- 
tion and  ex|H»ls  toxic  substances.  Dietetic  regulations  are  often  of  the 
first  inn>ortance.  The  condition  of  the  bladder  should  be  watched  and 
excessive  retention  of  urine  prevented. 

CHOREA. 

It  is  desired  to  limit  the  t(Tm  chorea  to  a  definite  morbid  entitv. 

* 

The  chor(*iform  features  of  hysteria  which  mark  ej)idemics  of  St.  Vitus* 
daiUH»,  hereditary  chorea,  or  the  so-calk»d  chorea  major  of  Huntingdon, 
the  electric  chorea  of  Dubini,  habit  chorea  or  the  maladie  des  tics,  and 
the  various  forms  of  mycK'lonus  should  Ik*  carefully  distinguisheil  from 
minor  chorea  or  the  chorea  of  Sytlenh^my  with  which  W(»  are  now  to  deal. 
It  is  ('oinmonlv  called  St.  Vitus'  dance,  but  that  term  mav  l)etter  l^e  re- 
serveil  for  the  hysterical  forms. 

"Chorcii,'*  judicially  says  Osier, ^  "  is  an  acute  disease  of  childhood, 
rarely  of  adults  and  of  the  Jigcnl.  Characterized  by  irregular,  involun- 
tary movtMuents,  a  variable  amount  of  physical  disturbance,  and  asso- 
ciated very  often  with  arthritis  and  endocarditis.  The  disesisc*  Ls  usually 
considered  as  a  nmirosis,  but  the  clinic^al  characters  of  the  sc^vere  ciises 
and  the  fre(juent  heart  and  joint  complications  have*  suggested  to  many 
recent  writers  that  it  may  i)e  due  to  a  specific  |K)ison." 

Etiology. — Predi^pmnf/  (htiaes — Sex, — (lirls  are  affecte<l  somewhat 
more  than  twice  as  fretjuently  as  boys,  and  the  disprojwrtion  bwomes 
even  greater  after  pul)erty.  The  vast  majority  of  cases  develop  betw(»en 
five  and  sixteen  years  of  (if/e.  Chorea  is  coinparativelv  rare  before  the 
ag(^  of  four.  The  reported  congenital  cases  are  usually  mistaken  in- 
stances of  orjrauic  cerebral  disease.  After  twentv  the  disease  is  most 
rare,  but  may  app(»ar  in  adv^aiKM»d  years.  The  gn^at  majority  of  rejK>rted 
senile  cases,  however,  are  instances  of  motor  disturbance  sym])tomatic 
of  organic  brain  lesions.  It  is  somewhat  more  <»ommon  in  unhygienic 
and  (!rainj)ed  eoiulitions  of  lite,  and  hence  in  urban  comnuuiities,  but 
spares  no  social  gradii  or  Io(*ality.  Chorr^a  is  extremely  rare  in  the 
dark-skinned  nirca  on  this  (»ontin(»nt.  Negroes  and  Intlians  of  full 
blood  an*  verv  seldom  affected.  The  seasoiKtl  relaiioiMi  of  the  dis<»ase 
are  most  interesting.  According  to  Lewis,  the  frecpiency  of  chorea 
reaches  its  lowest  curve  in  Novend)er,  but  rises  nipidly  in  December, 
remains  stationary  in  Janiuiry  and  February,  mounts  still  higher — U> 
its  acme — in  March,  falls  in  Aj)ril,  again  rises  in  May,  and  then  gradu- 
ally declines  to   its  November  starting-point.     This  trace  corresponds 

'  Lov.  cit.  ''  On  "Chorea,"  Philmlelphia,  lrtj)4. 
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with  that  of  rheumatism^  tlie  general  amount  of  sickness,  and  climatic 
vicissitudes.  The  neurotic  maki-up  phiys  a  distinct  predisj)osing 
r5le,  so  that  we  learn  to  expect  a  history  of  various  neuroses  and  psy- 
dioses  in  the  family,  and  of  "  nervousness  "  in  the  patient.  Choreics 
commonly  show  some  of  the  so-called  stigmata  of  degeneracy  and  often 
give  a  history  of  pavor  nocturnus,  enuresis,  infantile  convulsions,  febrile 
deliriums,  impressionability,  and  mental  precocity.  It  is  not  rare  to 
find  that  the  mother  has  had  chorea. 

Inciting  Oatt^eju. — Fright j  worry j  especially  at  school ;  mental  shock  and 
drain  generally,  and  ovendudy  particularly,  are  frequently  alleged  in- 
citing causes,  but  on  close  analysis  usually  retain  but  little  significance. 
Ver}'   frequently  the  early  mental  and  even  motor  symptoms  of  the 
disease  and  of  rheumatism  will  be  found  to  have  antedated  the  psychic 
trauma  that  precipitated  the  choreic  storm.     Imitation  plays  a  most  in- 
signiiicant,  if  not  entirely  negative,  r6le.     A  case  of  true  chorea  in  a 
st'hdul  or  home  for  children  may,  however,  start  an  epidemic  of  hys- 
terical St.  Vitus'  dance,  or  of  hysterical  rhythmic  spasms.      Hysteria 
may,  indeed,  ape  chorea  to  the  minutest  detail,  and  tliev  may  be  associatinl. 
TrawiuUiinn   can   not  be  dissoc;iated  from   nuMital   sluwk,  and    parents 
always  assiduously  seek  for  some  such  incident  and  cjmse.      Its   real 
value  as  an  etiological  factor  is  difficult  to  estimate,  but  secerns  slight, 
and  often  the  particular  injury  is  but  one  of  the  insignificant  mishaps 
of  ever}'-day  life  in  childhood.     Reflex  irritation,  jirominently  urged  by 
the  older  writers,  arising  from  the  intestines,  and   ])articularly  from 
worms,  is  seldom  found,  but  should  not  be  overlooked.     Diseascnl  con- 
ditions in  the  nasopharynx  are  more  likely  to  induce  tics  than  chorea, 
and  the  sjune  mav  be  said  of  eve-strain,  the  fetich  of  some    recent 
writers.     If  the  ocular  apparatus  is  unbalanced  or  refractive  errors  are 
found,  they  should  be  relieveil  here  as  well  as  (»lse\vhere.     It  is  not  un- 
reasonable to  suppose  that  their  deleterious  influence  may  protract  the 
nervous  manifestations  of  chorea,  or  may  pn^lispose  to  it  by  lowering 
the  jjeneml  tone.     Pregnancy  appears  capable  of  causing  a  recurrence 
of  chorea  or  of  favoring  its  dev(»lopment  and  modifying  its  course.     The 
chorea  of  pregnancy  furnishes  one  of  the  varieties  of  the  disease,  and 
accounts  in  part  for  the  larger  proportion  of  female  crises  in  adult  years. 
As  strongly  urged  by  Tourette,  many  such  cases  are  j)urely  hysterical, 
though  commonly  considered  choreic.     Chorea  is  sometimes  prei^eded  or 
accompauicil  by  the  infectious  diseases  of  childluMx],  as  might  naturally 
1)6  exj)ected,  given  the  fact  that  chorea  is  esj)e(;ial]y  a  malady  of  early 
life.    The  relationship  is  mainly  one  of  coincidence.     They  may,  how- 
ever, modify  the  chorea.     OccMirring  during  its  early  jKTi(Kl,  they  tend 
to  intensify  it,  but  if  it  l)e  on  the  wane,  thev  seem   not  nirelv  to  hasten 
its  regression.     The  favorable  influence,  if  it   exists,  may  })erhaps  be 
attributed  to  the  forced  rest  thev  necessitate,  and  we  are  to  see  that  rest 
is  the  most  important  element  in  the  treatment  of  chorea.    Anrmia  and 
imlnviriiion  sometimes  precede  chorea,  and  may  furnish  a  certain  ]ial)ility 
to  its  invasion,  but  usually  they  follow  its  development  and  are  symp- 
tomatic of  it. 

Rheumatism  {Cardiopathy ,  Atihritis), — The   questions   arising   re- 
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garding   tlie   n^lations  existing   between    rheumatism  and   chorea  are  -^ 

interesting  and  practically  iniiH>rtant.     In  onler  to  start  aright,  it  should  a' 

be  stated  that  rheumatism  is  here  meant  to  broadly  signify  the  acute  ^ 

manifestations  of  an  infec^tious  process  that  is  marked  by  inflammatory  ^.^ 

disturbance  of  articular,  serous,  and  endocardial  surfaces.     This  is  pre-  ,5 

sumably  a  lu»ten)i)athic  disonler,  but  in  most  instancies  due  to  the 
activity  of  an  unknown  sjK»cific  micro-organism  ;  unless  we  accept  as 
such  the  str('pt(K»<K'cus  isolatinl  by  Triboulet,  Wasserman,  Pain  and 
Poynton,  and  Bent<m  and  Walker.  It  has  long  bet»n  observed  that  acute 
rheumatism  and  canliac  lesions  may  pn^cede,  attend,  or  follow  chorea. 
Different  observers  find  such  relation  in  widely  varying  ratio.  One 
se(»s  rheumatism  in  **  growing  j)ains";  another  recjuin^s  that  all  the 
articular  manifestations  should  l)e  present  to  justify  its  recognition. 
The  most  relial)le  statistics  give  a  rheumatic  association  in  about 
20  per  cent,  of  all  cases.  Thus,  Osier,  21  jkt  c(»nt.  and  18.24  per 
c(»nt.  in  two  series;  Townsend,  21;  Crandall,  54;  Starr,  18;  the 
British  Collective  Investigation,  22  per  cent.  IJsually  the  arthritis 
pre(x;des  the  chorea,  rarely  it  follows,  and  exc(»ptionally  it  develoiw 
during  the  progress  of  the  motor  disturbance.  If  the  milder  manifesta- 
tions of  rheuniiitisin  are  a(!cepted  in  this  conm^ction  and  allowances 
made  for  the  unrecogniztHJ  casi»s,  it  is  (KTmissi1>le  to  say  tliat  it  is 
associatcnl  with  chorea  in  ont»-half  of  all  cases.  Fatal  ca.ses  of  chorea 
almost  invariably  show  endocardial  vegetations  which  differ  in  no  jMir- 
ticular  from  those  due  to  rheumatic  endociirditis,  yet  such  cases  give  a 
rheumatic  history  in  only  alK)ut  twenty-five  \wv  cent. 

Pathogenesis. — It  is  nee<lless  to  even  enumenite  all  the  theoric»s 
that  have  been  advancHnl  regarding  the  nature  of  c'lion^i.  Those  now 
advoirated  may  be  divided  into  the  neun)tic,  the  inf(»c;tious,  and  the 
rheumatics  theories.  (Jranting  that  acut<'  rheunuitism  is  an  inftn^tious 
dis(»ase,  the  third  division  is  embra(»e(l  in  the  sec^uid.  The  neurotic 
theory  is  bji«<e(l  largely  upon  the  apiK'arance  of  the  dis<'jise  during  the 
years  of  ai^tive  growth,  the  common  neuroti(s  |K'culiarities  and  ant<»C!edents 
of  the  paticMits,  the  incitement  by  mental  shoeks,  the  psychiwil  synipt<mis, 
and  the  complexity  of  the  n<'rvous  disorders,  which  embnicc  motor,  rt»fi<'X, 
and  sensorv  troul)l(»s.  Even  the  arthritis  has  Ihm'u  referred  to  a  nervous 
source.  Charcot  said  it  was  the  old  (piestion  of  arthritism  in  (!ombina- 
tion  with  nervous  diseases.  Jolfroy  denominates  chorea  as  a  cen?bro- 
spinal  neurosis  of  the  pericnl  of  growth. 

Th(»  theory  of  infection  rests  upon  the  influence  of  age,  sex,  and 
season  ;  the  association  of  chorea  with  other  infections,  its  intimate  n*hi- 
tion  with  riuHnujitisfu  ;  the  infectious  jispccts  of  fatal  casi's  clinically,  and 
the  pntsciK'c  of  eiidcM-anlitis  at  practically  every  autopsy,  often  ac<»om- 
pani<Ml  by  pcricanlitis,  pleurisy,  parotitis,  al)sc<»ss  formation,  and  other 
septic  processes.  Finally,  then^  are  those  who,  f\)llowing  Kirkes,  Roger, 
and  others,  see  in  (»horea  onlv  a  manifestation  of  rheumatism.  This 
theorv   of   identitv    is   r(»cent!v    maintained    bv   Churton. ^      Wo  savs : 

»  »  •  •  • 

**  The  |)ostulate<l  toxin  (x)  iH'ing  acM'cpted  jls  an  ess<'ntial  element  in 
the  (causation  of  rheuinatism,  depnvssing  conditions  (v)  determine  the 
first  position  or  locus  (z)  of  the  disorder.      .      .      .     If  (y)  is  a  fright, 

^  *'  British  Mi-<1.  Jour.,"  Sqit.  19,  1h96. 
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shock,  or  intense  excitement,  (z)  will  be  the  nervous  system ;  in  the 
developing  brain  of  a  child  the  result  is  usually  chorea  ;  in  adults  it  may 
be  delirium  or  coma,  perhaps  hyperpyrexia.  .  .  .  Wetting  of  the 
feet  always  causes  arthritis  first  in  the  lower  extremities ;  of  shoulders, 
in  the  upper  extremities."  The  embolic  theory  of  Kirkes,  upheld  by 
the  experiments  of  Money,  was  based  on  the  supposition  tliat  endocar- 
ditis always  preceded  chorea,  which  can  not  be  maintained. 

As  to  the  precise  looafion  of  the  disease  in  the  nervous  system,  the 
mental  symptoms,  frequent  monoplc^c  or  unilateral  distribution  of  the 
chorea,  and  the  practical  exemption  of  the  trophic  functions  of  the  lower 
motor  neuron,  with  absence  of  sensory  disturbance,  point  to  the  cerebral  cor- 
tex. Wood,  from  experiments  and  investigations  in  canine  chorea,  located 
the  disturbance  in  the  spinal  gray,  but  tliis  disease  is  not  identical  with 
human  chorea. 

Regarding  the  nature  of  the  specific  microbe  in  chorea,  nothing  defi- 
nite can  now  be  oifered.  In  1891  Pianese  ^  cultivateil  a  rod-shaped 
microbe  from  the  cord  and  brain  of  a  fatal  case  of  chorea,  which,  in- 
jected int^)  animals,  produced  apathy,  then  tremor,  then  convulsive  move- 
ments, and,  finally,  death.  Autopsical  sc»arch  in  these  animals  detected 
this  bacillus  exclusively  in  the  nervous  apparatus.  This  finding  has  not 
been  confirmed.  Dana  ^  has  found  a  diploco(*cus  in  the  meninges  of  a 
£ital  case,  but  as  subacute  leptomeningitis  was  present,  it  was  possibly 
or  probably  the  specific  micrococcus  of  that  disease.  Various  strepto- 
cocci have  also  been  noted.  Westphal,  Wassernian,  and  Malkoft*  ^ 
isolated  from  the  l^lood,  brain,  and  cardiac  vegetation  of  a  fatal  case  of 
chorea  a  micrococcus  which  produced  arthritis  in  animals. 

Morbid  Anatomy. — As  chorea  is  seldom  fatal,  the  post-mortem 
changes  found  in  the  extraordinarily  severe  cases  that  result  in  death 
can  hardly  be  supposed  to  fairly  represent  the  anatomy  of  the  disease. 
Even  in  such  cases  there  are  no  uniform  or  cliaracteristic  changes.  In 
the6ram  and  s^pinal  cord  intense  hyixroniia,  ])eri-arterial  exudations, 
minute  hemorrhages,  softened  sj)ots,  and  occasional  emboli  have  been 
noted,  especially  in  the  deej)er  jx»rtions  of  the  motor  tracts  in  and  alx>ut 
the  basal  gtmglia.  The  chorea  corpiu^cie^y  first  descril)ed  by  Elischer, 
and  often  found  by  others,  are  e(iually  develo])ed  in  various  infections, 
as  proven  by  Manasse,  who  found  them  in  twenty  aut<)j)sies  upon  septic 
subject^,  and  was  able  to  pnxluce  them  in  dogs  by  putrescent  intra- 
venous injections.  They  are  hyaline  in  chemical  reaction,  develop  in 
ami  around  the  arterioles  and  in  the  jK^i vascular  spaces  throughout  the 
brain  and  cord,  and  furnish  another  argunieiit  for  the  infecticms  char- 
arter  of  ehorwi.  Turner*  describes  swellings  and  opacities  in  the  corti- 
cal pyramidal  cells.  One  of  his  ^\o  cases  had  ])uerj)eral  sepsis  and  two 
albuminuria,  both  of  which  might  account  for  the  cellular  changes. 
The  two  remaining  cases,  if  identical,  may  be  taken  as  showing  cliang(»s 
of  aseptic  or  infec^tious  nature.  The  heart  is  more  often  disi'ased  in  the* 
fetal  cases  of  chorea  than  in  anv  other  maladv  whatsoever.  Osier,  in 
the  73  cases  collected  bv  him,  finds  cardiac  lesions  recorded  in  over  DO 

»  *'La  Rifomici  Mwl./'  Julv  14,  1S91.       ^  ''  AnuT.  Jour.  Med.  Sol,"  Jan..  ISfM 
»  *' Berlin,  klin.  Woch.,"  No.  29,  1899.     *  ''Path.  S<xj.  Trans.,"  1892,  vol.  xliii. 
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per  cent.,  consisting  of  recent  endocarditis,  62  cases,  with  pericanlitis 
19  times;  pericarditis  alone  in  2  cases;  chronic  mitral  endocarditis 
twice,  and  fatty  heart  onct».  The  onlinary  endocardial  appearance  is 
a  row  of  papular  granulations  at  the  mitral  orifice.  All  varieties 
of  incidental  and  accidental  septic  conditions  are  reported  in  the 
litemture.  Staphylococcus  aureus  and  pyogenes  have  been  noted  by 
Guizetti,  staphylococcus  aureus  and  strejitococcus  by  Reichardt.  Pre- 
o{)rajensky  ^  claims  to  have  found  streptoc(XJci  in  the  blood  in  two 
cases,  both  of  which  were  benefited  by  the  use  of  antistreptococcus 
serum.  Benton  and  Walker  ^  claim  to  have  found  a  specific  streptococ- 
cus in  chorea  and  acute  rheumatism  reacting  in  certain  respects  differ- 
ently from  the  streptococcus  of  human  septicemia. 

Sjrmptoms. — Chorea  is  commonly  of  insidious  ow^,  but  its  motor 
symptoms  may  aj)ixMir  abruptly — that  is,  within  a  few  hours  or  days  after 
a  fright  or  other  mental  disturbance.  In  the  large  majority  of  cases 
parents  can  easily  r(x»all  that  for  a  period  of  days  or  weeks  before  motor 
disturbauce  attracted  their  attention  the  child  had  bc»en  jjeevidiy  obsti- 
nate, aj)prt»hensive,  easily  displeased,  and  k»ss  comjmniouable  with 
its  j)layniates.  Perverseness  and  moral  obli(}uities  sometimes  api)ear. 
Very  commcmly  the  aU'ep  has  been  disturl)ed  and  broken  by  distressing 
dreams  or  actual  nocturnal  jxivor.  More  often  there  is  mere  restlese*- 
ness  and  ditiiculty  in  getting  to  sleep.  This  prodromic  period  should  l>e 
can^fully  investigated,  as  it  is  likely  to  give  valuable  warning  in  case  of 
recurrent  attacks.  At  school  the  child  becx>mes  inattentive  and  forget- 
ful, and  finds  increasing  difficulty  with  its  studies.  *  If  reprimamled, 
there  is  undue  depression  or  uiuisual  emoticm  or  capriciousness.  The 
inal)ilitv  to  studv,  due  to  the  lack  of  mental  c^mcentnition,  leads  too 
ofleu  to  the  supposition  of  overstudy  ;  but  it  is  jwrtieularly  among  the 
bright,  pre(MK»i()us,  and  easily  stimulat(Hl  school -children  that  chorea  is 
likely  to  appear.  These  are  exactly  the  children  whose  mental  develop- 
ment should  be  retjirded,  and  it  is  among  these  that  forcing  methods 
in  s(;h()()l-work  are  most  baneful. 

Aft(ir  a  widely  varying  peri(Ml  the  motor  choreic  features  a|)j)ear. 
These  at  first  consist  (»rdinarily  of  su(l(l(»n,  unwille<l,  slight  movements 
or  uncxpi'cted  relaxation  of  nuiseular  contraction.  The  child  ap|x»ars 
maladroit,  uj)sets  its  cu}),  drops  articles  from  its  hands,  and  lays  itself 
liable  to  lulmonition,  and,  unfortunately,  in  some  instam-es,  to  ch:bitis<v 
ment,  which  may  bring  down  the  choreic  storm  in  a  burst  of  motor 
twitchings,  grimacings,  and  spasmodi(;  disturbance.  Lacking  cause  of 
sudden  exa<;erl)ation,  the  movements  gnulually  become  more  pronounced 
and  bizarre.  There  is  often  cxjmj)laint  oi'  fafif/ii^'y  painn  in  the  limbs  or 
joints,  and  fre(|U(»ntly  fosn  of  apprflfe  and  conxtipafion  are  early  notcnl. 

Motor  Features. — The  choreic  movements  ordinarily  Ix^gin  in  the 
muscl(»s  of  the  hands  and  forearm,  but  the  face  is  soon,  sometimes  first, 
alfe(^ted,  and  then  the  lower  extrt»mities,  shoulders,  and  trunk,  in  varjMiig 
order.  ()(H*asionally,  the  chorea  is  confined  to  a  single  extremity  or  to 
one  side  of  the  IhkIv,  or,  beginning  on  one  side,  may  invade  the  other, 
subsiding  or  persisting  in  tiie  original  territory.     Commonly,  both  si<U»s 

^  *  LiiS»in.  Mch1.,»'  Dec.  10,  VM2.  »  "Br.  Med.  Jour.,"  Jan.  31,  1903. 
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are  not  equally  involved.     As  a  rule,  the  affected  miiseles  show  three 
important  functional  nKxIifications :  (1)  Unwilled  but  conscious  twitch- 
ings  or  spasm ;  (2)  inability  to  maintain  steady  contraction,  and  (8)  loss 
of  power.     The  choreic  movemt?nts  vary  not  only  in  distribution,  but  in 
intensity  at  different  times  and  in  different  cases.    We  may  first  consider 
a  case  of  average  severity.     The  spontaneous  actions  may  be  described 
as  disordered,  irregular,  arrhythmic,  of  considerable  amplitude,  and  of  a 
rapidity  between  tics  and  athetosis.     They  cease  during  sleep,  though 
there  may  be  great  restlessness.     They  may  even  prevent  sK?ep.     They 
can  be  slightly  controlled  during    the    execution  of  voluntary  move- 
ments, but  are  excited  and   exaggerated   by  embarrassment   and  any 
emotional  excitement.     Mitchell  and  Rhein  ^  define  sev(»ral  varieties  of 
choreic   cases  depending  upon  motor  peculiarities:     ^^(1)  Cases  which 
show,  at  some  stage  or  throughout  the  attack,  an  absence  of  movements 
during   rest      (2)    Cases  with  continuous  movements  during  rest,  but 
increased  by  intentional  effort.     (3)  Cases  with  severe  choreic  move- 
ments, entirely  dLsappejiring  during  muscular  acts.     (4)  Cases  in  which 
the  movements  are  unaltered  by  muscular  efforts.     (5)  Cases  presenting 
several  of  these  phases  at  different  times."     In  the  fcwe  they  usually 
cause  bilateral  grimacing,  especially  affecting  the    lips  and  nose,  less 
fi^uently  invading  the  muscles  of  the  brow  and  eyelids.     The  lips 
may  be  quickly  pursed  up  or  retracted,  the  tongue  i)rotnided  and  re- 
tracted, the  teeth  snapped  together.     In  this  way  speech  is  imj)jiired  and 
becomes  halting  or  explosive,  due  entirely  to  faults  of  articuhition,  as 
the  larynx    is    practicjilly  never  involved.      JSwa/fotchifj  is  sometimes 
difficult,  mainly,  however,  on  account  of  the  choreic  movements  of  the 
lips,  cheeks,  tongue,  and  palate.     The  tongue  is  usually  affected  very 
early,  and  in  perhaps  the  majority  of  casi»s  the  choreic  movements  j)er- 
sist  in  this  orgjm  after  they  have  elsewhere  disa})j)eared.      Ordinarily, 
if  the  i>atient  is  asked  to  show  his  tongue  tiie  chorea  is  at  once  provoked 
in  the  facial   muscles,  but  the  tongue,  too,  is  animated   by  involuntary 
writhings  that  a|)|>ejir,  subside,  reap|K;ar,  and  usually  end  in  its  sudden 
retraction  and  the  quick  closing  of  the  mouth.     In    very  exceptional 
cases  the  ocular  nuisdes  are  imj)licated,  causing  momentiir}'  diplopia, 
and  movements  in  the  iris  have  been  seen  attending  momentar}'  con- 
fusion of  vision.     Sluggishness  of  pupillary  contraction  to  light  is  not 
uncommon,  and  a  few  cases  of  retinal  enibolisni  are  recorded.  ^ 

In  tlie  upper  extremities  the  choreic  twitching  is  most  and  first  devel- 
oped iu  the  fingers,  which  move  individually  or  together,  separate  and 
close,  extend  or  flex,  with  more  or  less  disorder.  Pronation  and  supina- 
tion are  more  a)mmon  tiian  wrist  movements,  and  the  shoulders  are 
more  affecteil  than  the  elbows.  Indeed,  it  is  rare  that  shrugging  of  one 
or  both  shoulders  does  not  take  place.  When  the  chorea  is  well  marked, 
objects  are  grasped  with  difficulty.  Tiie  hand  aj)pr()aches  them  by  zig- 
zags and  suddeidy  swoops  down  uj)on  them.  Finally,  prehension  may 
be  impossible,  and  the  patients  c^n  no  longer  feed  themselves,  or  spill 
everything  they  attempt  to  carry  to  th(»  mouth.     The  lover  ea-trrmitieH 

1  "Phila.  Med.  Jour.,"  Jan.  22,  IHiH 

*  H.  Thomas,  *' Johns  Hopkins  Hosp.  Bull.,"  Oct.,  liK)l. 


540  NEUROSES, 

are  usually  less  affected,  but,  as  in  the  upper  memberSy  the  digits  show 
the  most  disturbance,  flexing,  extending,  or  separating  in  disorder.  The 
big  toe  and  the  thumb  are  most  active,  as  a  rule.  The  station  is  rendered 
unsteady,  sometimes  uncertain,  and  rarely  impossible,  by  the  movements 
of  the  legs  and  feet.  In  walking  the  gait  is  often  peculiarly  disturbed. 
The  steps  are  unequal  in  length  and  irregular  in  rhythm.  The  feet  may 
be  jerked  from  the  direct  line  of  advance,  raised  too  high,  or  brought 
down  too  vigorously,  but  never  rhythmically.  The  knees  are  not  always 
firmly  supjxjrted,  so  that  altogether  there  is  sometimes  presented  a  pecu- 
liar resemblance  to  the  many-jointed  action  of  marionettes  danced  on 
a  string,  which,  taken  with  the  grimaces  and  with  the  contortions  of  the 
hands,  recalls  the  clownishness  Sydenham  so  graphically  descril>ed. 
The  muscles  of  the  trunk  and  neck  do  not  escape,  and  may  cause  nod- 
dings  and  bendings  that  are  often  most  apparent  when  the  ])atient  is 
seated.  The  diaplinu/m  and  the  Uwracic  nvuHcles  are  commonly  invaded, 
causing  irregularity  of  reatpiraiion  and  sometimes  spasmodic  noisat^  or 
there  may  be  peculiar  involuntary  clucking  or  swallowing  sounds.  The 
choreic  movements  may  be  so  continuous  and  severe  as  to  prevent  sk»ep, 
to  confine  the  [Mitient  to  bed,  and  to  cause  innumerable  bruises  and  ex- 
coriations by  friction  or  by  rough  contact  with  hard  substances,  such  as 
the  walls  and  furniture. 

If  the  patient  is  directed  to  grasp  the  physician's  hand  and  hold 
firmly,  uicqiuilUies  in  premnre  will  at  once  be  observed.  Relaxation  or 
sudden  increa^je  of  muscular  tension,  or  both,  are  noticed.  Of  still 
greater  importance  is  a  lom  of  miiHcu/ar  power y  which  is  practically  always 
present  in  muscles  affected  by  chorea,  as  can  be  clearly  shown  in  the 
unilateml  cases.  This  may  rt»ach  a  loss  of  fifty  or  seventy  per  cent.,  and 
in  the  panilytic  form  of  chorea  it  constitutes  the  major  motor  difficulty. 
The  paretic  feature  of  (chorea  explains  the  ready  fatigue  and  accentuates 
the  need  of  rest  in  the  management  of  the  disorder.  Russel  ^  notes 
that  the  lutudirritimj  may  be  (1)  merely  choreic,  (2)  may  be  verj'  good 
even  when  choreic  disturl)anee  is  well  marked,  (3)  may  be  almost  ini- 
j)()ssil)le  though  choreic  movements  are  extremely  slight,  (4)  may  he 
entirely  unintelligible  though  control  of  the  pen  is  g<Kxl,  and  (5)  may 
present  pure  motor  agniuhia. 

The  tiphinrtci'H  are  never  affected  except  in  the  last  stages  of  the  fatal 
eases.  01)je(;tively,  sen/<ii)iilfi/  is  normal,  Jis  a  rule,  and  any  considerable 
anesthesia  or  dysesthesia  shouhl  cause  a  suspicion  of  hysteria.  Triboulet 
laid  much  im|M)rtanee  on  sensitive  s|)ots  beside  the  spinal  pn>cess(*s  of 
the  vertebne  and  over  the  intercostal  nerves,  but  thev  are  inconstant. 
The  electric  excUahHUjf  of  the  nerves  and  muscles  is  sometimes  incrt^astnl, 
and  the  amnlal  closing  contraction  may  ecjnal  the  similar  catho<lal  re- 
spons(».  (f(^nenil  Umx  of  jienJi  is  common,  but  loealiztnl  nuiscular  (ttrophy 
is  v(»ry  seldom  found.  8haw  ^  cjiUs  attention  to  a  jerky  r(»s|><mse  u()on 
elieiting  the  knee  phenomenon,  otherwise  the  reflexes  are  unaffecled. 

Mental  Disturbances. — Aside  from  the  tem|K'ramental,  mond,  and 
atteetive  changes  so  common  in  the  j>r(Klromal  stages,  and  which  may  jH»r- 
sist  thronjrhout  the  attack,  other  mental  disturbances  mav  rarelv  (X'cur. 

»  "  Umcet,"  April  1,  1^99.  »  *' Albany  Med.  Ann.,'»  May,  1897. 
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Hie  former  are,  in  a  sense,  projwr  to  chorea,  and  with  the  myasthenia 
may  cause  a  marked  change  in  the  facieSy  which  presents  an  inane  and 
stupid  appearance,  often  at  great  variance  with  the  normal  attributes  of 
the  child.  Some  of  this  may  be  due  to  the  weakness  of  the  facial  mus- 
cles, but  mainly  it  is  consistent  with  the  hebetude,  irritability,  and 
weakened  mentality  in  such  cases.  Hallucinations  of  sight  are  frequently, 
and  of  the  other  senses  rarely,  noted.  They  usually  appear  toward  or 
during  the  night  In  the  grave  cases,  when  the  choreic  status  is  produced, 
the  temperature  elevated,  and  the  muscular  activity  at  its  height,  delirium, 
commonly  of  a  hallucinatory  character,  is  often  present.  Occasionally, 
psfifchose^  of  various  forms  are  encountered — the  concomitant  manifesta- 
tions of  degeneracy. 

Cardiac  Disorders. — In  chorea  the  heart  frequently  presents  clinical 
symptoms,  and  apjiarently  is  much  oftener  involvwl  than  auscultation 
indicates.  This  is  shown  by  the  considerable  jwrcentage  •  of  cardiac 
kfsions  in  fatal  «wes  without  cardiac  symptoms,  and  the  astonishing 
number  of  cases  of  chorea  which  show  organic  luiart^esions  u|)on 
examination  years  afi«r  the  chorea  lias  disappeared.  During  chorea 
heart-murmurs  are  present  in  about  one-third  of  the  cases,  and  are  func- 
tional or  organic.  In  addition,  there  are  disturbances  of  rhythm,  rapid 
action,  and  pain,  (xaldi  ^  calls  particular  attention  to  the  variability  of 
the  i-ardiac  diameters  during  chorea  and  their  wide  and  rapid  changes 
under  insignificant  causes. 

Functional  murmurs  are  most  commonlv  heanl  at  the  base  and  to  the 
left  of  the  sternum,  with  the  systole  usually  most  intens<^  over  the  pul- 
monary valves,  and  often  attended  by  rapid  heart-action.  Anemic 
murmurs  over  the  tricuspids  propagated  into  the  neck  are  not  infre- 
quent, and  are  often  associate<l  with  an  increased  area  of  cardiac 
dullness.  They  may  only  be  noticeable  with  the  ]>atient  in  the  horizontal 
position.  Organic  murmurs  are  usually  the  result  of  endocarditis,  most 
often  affecting  the  mitral  orifice,  systolic  in  \mnt  of  time,  and  with 
greatest  apical  intensity.  Palpitation  and  cardiac  or  precordial  pain  are, 
on  the  whole,  exceptional.  An  altered  rhythm  is  a  very  common  observa- 
tion in  chorea.  This  has  been  attributed  to  chorea  affecting  the  heart- 
muscle,  but  is  more  reasonably  referable  to  functional  disturbance  and 
respiratory  irregidarities,  which  are  very  frequent  in  this  disease.  Verj- 
often  the  frequency  of  the  heart-beats  is  the  sjune  in  both  the  horizontal 
and  vertical  positions.  A  rapid  heart  sometimes  j)ersists  after  the  attack. 
Ordinarily,  the  endocarditis  develops  during  the  evolution  of  the  chorea, 
and  is  sometimes  attended  by  joint  symj>toins.  Organic  heart  disease 
seems  to  be  most  frequent  from  five  to  ten  years  of  age,  but  this  (^rre- 
sponds  to  tlie  {)erifxl  of  the  greatest  frequency  of  chor(»a.  The  customary 
post-mortem  findings  have  been  already  noted.  Of  equal  or  greater 
importance  are  the  postchoreic  observ^ations.  Thus,  Mackenzie  found 
66.6  per  cent,  of  thirty-one  cases  of  chorea  examined  from  one  to  five 
years  after  the  attack  marked  by  organic  cjinliac  lesions.  Osier,  in  a 
more  extended  and  very  closely  scrutinized  series,  found  51^  per  cent, 
of  postchoreic  cardiopaths.      'The  same  thing  is  shown  by  the  long- 

1  '*I1  Policlinico/'  Nov.  21,  1903. 
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recognized  fact  of  an  increasing  proportion  of  cardiac  di^oases  in  the 
subjects  of  repc^attnl  attacks  of  chorea.  The  practical  deduction  points 
the  need  of  systematically  watching  the  heart  throughout  the  course  of, 
and  for  a  long  time  subsequent  to,  the  attack  of  chorea. 

The  greneral  state  in  ohorea  is  commonly  reduced.  Often,  but 
by  no  means  always,  there  is  some  degree  of  physical  depression  pre- 
vious to  the  onset  Anemia,  loss  of  apj)etite,  gastric  indigestion,  slug- 
gishness of  the  bowels,  and  dryness  of  the  skin  are  usually  developed 
early  in  the  choreic  attack,  and  are  sometimes  induceil  or  increased  by 
the  injudicious  use  of  arsenic.  Ordinarily,  chorea  is  afebrile.  In  the 
choreic  status  and  in  cases  of  mixed  infection  or  concomitant  sepsis, 
the  tenipemturc  rises  and  is  pro{X)rtionate  to  it«  cause. 

Course. — The  course  of  chorea,  whether  of  insidious  or  of  abrupt 
onset,  is  usually  marked  by  exacerbations  and  renimnons  of  the  peculiar 
movements.  In  the  majority  of  cases,  after  reaching  various  grades  of 
severity,  the  chorea  (/radnally  deelineM,  leaving  the  lower  extremities,  the 
up|)er  extremities,  the  tnink,  the  face,  and  the  tongue,  usually  in  the 
ortler  mentioned.  At  a  time  when  the  movements  no  longer  occur 
spontaneously  they  may  still  Ikj  pmvoked  in  the  face,  and  esjxicially  in 
the  tongue,  by  directing  it  to  be  vigonnisly  ])n)truded.  The  average 
duration  of  the  disease  is  from  six  weeks  to  four  months,  but  cases  lasting 
two  weeks  or  less  and  others  lasting  six  to  eighteen  months  are  not  very 
rare.  The  common  termination  of  chon^a  is  in  complete  recovery,  though 
death  occurs  in  rare  instances.  A  fatal  termination  results  in  the  very 
severe  cases  in  which  the  choreic  status  exhausts  the  patient,  or  more 
fre(jU(»ntIy  from  complications,  es|)e(^ially  on  the  part  of  the  heart.  Cere- 
bral hemorrhage  and  softening  and  eoneurnMit  infections  may  lead  to  a 
fatal  termination.  In  other  and  also  very  (»x(^eptional  cases  the  chorea 
becomes  chnmic.     It  may  also  l>e  followed  by  a  habit  spasm  or  tic. 

Recurrence  in  chorea  is  so  common  that  it  is  always  to  be  expected, 
and  (KHUirs  in  over  one-thinl  of  all  cases.  Up  to  the  thinl  attack  l)oth 
sexes  show  their  usual  relatives  susceptibility,  but  beyond  that  number 
the  pn)portion  of  girls  and  women  rapidly  advances  in  the  lists.  It  is 
rare  to  find  a  male  })resenting  more  than  »*i  attiicks,  but  10,  12,  and 
more  attacks  in  females  are  not  very  rare.  Some  jKitients  prt^stMit 
chorea  every  spring  for  several  y(»ai's.  As  a  rule,  succcHMling  attacks 
gn)w  progressively  shorter.  S{h*  gives  the  average  duration  as  139,  80, 
and  5")  days  in  tlu^  first  three  attacks,  respectively.  It  is  to  be  doubted 
that  some  of  tlu^  alleged  n^Knittnl  attacks  art*  such  in  fact.  In  many 
instances  a  close  examination  of  the  [Mitient  in  the  interval  will  enable 
the  observer  to  evoke  choreic  tracu's  in  the  face,  tongue,  and  extremi- 
ties, though  parents,  teachers,  and  patients  insist  that  complete  recovery 
has  taken  place.  In  su(?h  instiUi(H\s  a  recurrence,  strictly  spcjikiiig,  is 
an  exacerbation.     Choreic  girls  are  also  later  liable  to  gestiitional  choreiu 

Forms. — Sy<lcnham's  chorea  pr(»s(Mits  s(»veral  forms  or  mmlificiitions 
that  retjuire  individual  mention.  We  may  distinguish  the  common 
form,  which  hits  been  the  basis  of  the  above  descripticm  ;  the  grave  form, 
the  gestational  and  the  paralytic  forms. 

The  grave  form,  chorea   f/ravis,    is  marked  by  an  intensificiition  of 
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all  the  motor  and  usually  of  the  mental   manifestations  of  ordinary 

chorea.      It  is  ordinarily  of  acute  and  intense  onset,  or  may  occur  as  a 

sadden  recurrence  or  intense  exacerbation  of  the  common  tyj>e.     The 

choreic  movements  are  wide-spread,  continuous,  and  violent.     They  may 

disturb  sleep,  or  prevent  it  altogether.     The  patient  usually  is  unable 

to  stand  or  to  sit  on  a  chair,  and  may  be  so  violently  agitated  as  to  be 

thrown  alx>ut  and  off  the  bed.     Swallowing  and  s|>eech  are  interfered 

with  or  rendered  impossible.     Excoriations,  bruises,  and  other  injuries 

result.     Infections  may  thus  occur,  inducing  suppurations  and  er)'si|)elas. 

Fever  arises ;  there  is  delirium,  sometimes  of  maniacal  intensity.     Such 

a  continued,  exalted,  intensified,  chorea  has  l)een  denominated  the  choreic 

$taUuf.    The  choreic  state,  thus  constituted,  persists  for  days,  and  finally 

subsides,  death  often  following  coma.     It  differs  only  in  degree  from 

the  milder  attacks,  and  all  gradations  may  be  encountered. 

The  choreii  of  pregnancy^  chorea  gi-amdaraiiiy  usually  ap|)ears  in  young 
primipane,  commonly  during  the  first  half  of  j)regnaiK^',  and  is  fre- 
quently preceded  by  a  history  of  chorea  in  earlier  life.  The  pretlisi)osing 
and  exciting  causes  of  the  common  form  also  obtain  here,  and  the  symj)- 
tomatolog}'  is  much  the  same.  Cardiac  complications  are  the  rule.  The 
motor  agitation  is  usually  intense,  and  there  is  commonly  involvement 
of  die  pharyngeal  and  respiratory  apparatus,  less  often  of  the  larj-ngeal 
mechanism.  Abdominal  and  vaginal  palpation  usually  intensify  the 
choreic  trouble,  and  the  fetal  movements  sometimes  have  the  same  result. 
Mental  disturbance  and  affective  changes  are  nearly  always  present, 
and  tend  to  persist  after  parturition  or  may  only  develop  post  partum. 
Parturition  may  diminish,  augment,  or  fail  to  affect  the  chorea,  but,  on 
the  other  hand,  the  chorea  may  cause  premature  birth  and  abortion. 
Ordinarily,  chorea,  once  established,  jwrsists  until  the  womb  is  (evacu- 
ated and  may  continue  during  lactation.  It  is  much  more  serious  than 
the  ordinary-  form,  and  terminates  fatally  in  about  twenty  per  cent,  of 
all  cases.     In  some  pjitients  it  recurs  at  each  subsequent  pregnancy. 

Paralytic  chorea^  called  limp  c/iorea  by  English  writers,  is  probably 
more  fre([uent  than  reports  would  indicate.  The  paretic  element  in 
chorea  lias  been  particularly  insisted  u|)on.  In  this  tbrm  it  is  the  dom- 
inant condition,  and  the  choreic  movements  are  insignificant.  It  has 
a  predilection  for  young  children,  and  is  most  frequent  at  about  six  or 
seven  years  of  age.  Commonly,  some  infectious  malady  seems  to  act 
as  a  pn)Voking  cause  or  complication.  The  premonitory  stage  corre- 
sponds to  that  of  the  ordinary  ty|>e.  Ordinarily,  the  paresis  appears  early 
and  may  or  may  not  be  prece<led  by  choreic;  twitching.  A  mono- 
pl^c,  hemiplegie,  or  paniplegic  distribution  may  be  presented,  but 
monoparesis  is  most  (common.  The  muscles  are  toneless  and  the  refiexes 
abolished.  There  is,  however,  no  reaction  of  degeneration,  and  the 
oatcome  is  usually  complete  recovery  within  a  few  weeks  or  months. 
Muscular  atrophy  sometimes  is  noted.  It  is  not  unlikely  that  some 
cases  brought  under  this  head  really  belong  to  the  ncMiritides,  or  to 
myelitis,  or  are  combinations  of  these  with  (!horea. 

Diagnosis. — The  diagnosis  of  chorea  is  extremely  simple  when  the 
motor  symptoms  are  once  develoiH'd.      Difficulty  arises  usually  through 
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mistaking  symptomatic  choreoid  movements  in  other  diseases  for  true 
chorea.  The  escort  of  attending  symptoms  should  differentiate  these 
pseudochoreas.  Here  may*  be  mentioned  the  rhythmic  tremblings  of 
metallic  and  toxic  poisoning,  of  hysteria,  and  of  multiple  sclerosis. 
Friedreich's  ataxia,  athetosis^  and  posthemipkgic  chorea  have  their  cerebral 
signs.  Tics  are  more  sudden  and  more  completely  expressional  or 
gosticulatory  in  character,  showing  their  subconscious,  pur{X)sive  basis. 
Huntingdon's  chorea  almost  invariably  has  a  familial  history,  comes  on 
after  adult  years,  and  is  attended  by  progressive  dementia.  The 
myoclonias  and  the  so-called  electrical  choreas  present  only  a  superficial 
resemblance  to  the  chorea  of  Sydenham.  The  premonitory  symptoms 
for  a  given  case  having  been  made  out,  their  reappearance  often  enables 
the  early  diagnosis  of  recurrent  attacks  before  motor  symptoms  attain 
prominence. 

Prognosis. — In  the  great  majority  of  cases  chorea  may  be  con- 
sidered a  self-limited  disease  of  favorable  prognosis.  Complete  recovery 
is  the  rule  in  children  under  ten  years  of  age.  In  proportion  as  puberty 
is  reached  and  adult  years  attained,  the  prognosis  becomes  more  guarded 
both  as  to  immediate  results  and  the  establishment  of  chronicity.  Recur- 
rent attacks,  however,  have  a  progressive  tendency  to  earlier  recovery. 
In  a  given  case  the  intensity  of  the  attack,  the  violence  of  the  choreic 
motions,  their  generalization,  the  evidence  of  degeneracy  in  the  indi- 
vidual, and  a  bad  general  physiail  state  unfavorably  modify  the  outlook 
for  early  recovery.  The  prognosis  is  also  affected  by  the  presence  or 
development  of  cardiac  involvement  or  the  appearance  of  septic  pro- 
cesses and  high  temperatures.  The  choreic  status  is  of  very  grave 
significance,  and  usually  terminates  in  death.  Chorea  in  pregnancy  also 
furnishes  a  high  mortality  for  the  mother  and  more  often  d(»stroys  the 
fetus. 

Treatment. — In  the  treatment  of  chorea  the  constant  evidence  of 
muscular  weakness  and  mental  enfeeblement  calls  in  decided  tones  for 
rest.  Any  emotional  disturbance  promptly  aggravates  the  choreic 
movements.  The  child  in  ordinary  cases  nmst  be  taken  from  school- 
and  kept  apart  from  the  romi)s  and  often  from  the  gibes  of  it«  play- 
mates, and  for  the  most  part  in  bwl.  A  little  chloral  to  induce  sleep, 
and  lre(|uent  sponge-baths,  gentle  massage,  and  pleasant,  quiet  diversion 
will  often,  with  rest,  work  great  improvement  in  a  few  days.  TonicHy 
esj)ecially  iron^  are  usually  indicati^d,  and  attention  to  the  constipation  is 
alwavs  in  order.  The  diet  should  be  nutritious  and  esisily  assimilat<»d, 
and  contain  j)lenty  of  fat  in  the  form  of  cnjiun  and  butter.  It  should 
be  carefully  controlknl,  as  choreics  are  very  prone  to  crave  indigestible 
and  objectionable  articles.  The  use  of  drugs  is  of  secondary  importance. 
Arsenicy  once  in  vogue,  is  valuable  as  a  tonic  in  small  doses,  but  usually 
harmful  in  large  ones  and  only  rarely  efficacious  against  the  chorea 
when  push(Hl  to  the  utmost  limit  of  toleration.  It  is  capable  of  pro- 
ducing all  sorts  of  intestinal  disturbam^e,  and  its  protracted  use  may 
induct?  j)igmentary  changes  in  the  skin  or  cause  a  multiple  peripheral 
neuritis.  It  must,  however,  be  admitted  tliat  in  some  cases  a  short, 
vigorous  course  of  arsenic  reaching  ten  to  fifteen  drops  of  Fow^ler's 
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solution,  throe  times  daily,  for  a  child  six  or  seven  years  old,  sometimes 
acts  favoraV)ly.  It  may  be  commenced  with  a  single  drop  and  increased 
one  drop  a  dose  until  the  stomach  rebels,  which  is  usually  at  about  twelve 
drops.  It  should  then  be  stopped  for  a  day  and  renewed  at  the  final 
dose  and  slowly  increased.  It  can  rarely  be  used  mon*  than  three 
weeks  at  a  time  with  advantage.  The  use  of  quinin  in  large  doses,  as 
suggested  by  Wood,  has  in  a  series  of  cases  in  the  writer's  clinic  failed 
to  prove  of  any  value. 

In  the  severe  cases  absolute  quiet  and  rest  in  bcnl  or  in  a  padded 
comer  on  the  floor  is  required.  Fo(xl  must  sometimes  be  given  by  the 
nasal  or  rectal  tube  and  chloral  must  be  used  freely,  associated  with 
bromid  if  there  is  much  delirium.  Even  morphin  may  be  required, 
and  strychnin  to  maintain  the  heart.  Sulphonal,  trional,  exalgin,  and 
antipyrin  have  given  help  in  some  such  cases.  Small  doses  of  apomorphin 
from  the  one  two-hundredth  to  the  one-twentieth  by  mouth  or  hypinler- 
niatic  methcKl,  de[)ending  upon  the  severity  of  the  case  and  the  age  of 
the  patient,  have  been  strongly  recommended.^  Hot  baths  and  cold 
packs  often  are  of  distinct  service.  The  conservation  of  strength  and 
the  support  of  the  physical  forces  recpiire  most  careful  thought. 

In  the  chorea  of  pregnancy  it  is  seldoni  needful  to  terminate  gestation, 
but  if  the  motor  stonn  is  very  violent  and  the  mental  features  pro- 
nounced, or  the  physical  state  low,  it  may  be  indicated,  esptK^ially  as 
amelioration  sometimes  follows  spontaneous  abortion  or  delivery  at 
term. 

OomplicaHoiiA  such  as  phlegmons,  joint  disease,  and  cardiac  involve- 
ment must  be  met  on  their  indications.  RecHrreiicex  should  be  anticij)atcHl 
and  the  parents  should  be  taught  the  significance  of  sleeplessness,  irri- 
tability, fidgetiness,  capriciousness  of  (»onduet  and  appetite*,  and  at  once 
resume  proper  treatment.  In  girls  this  is  particularly  needed.  In  the 
piil)esoent  [>eriod  and  later  gestational  experience,  watchfulness  should 
be  exercised  to  maintain  both  the  general  health  and  the  l)ody-weight 
at  a  proper  level. 

»TiiU,  *'N.  Y.  Med.  Jour.,"  Mar.  11,  11)05. 
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CHAPTER  III. 
MOTOR  NEUROSES* 


The  neuroses  brought  untler  the  above  heading  liave,  in  common,  a 
preponderance  of  motor  symptoms.  Their  grouping  is  entirely  arbi- 
trary and  one  of  convenience. 


HUNTINGDON'S  DISEASE. 

In  1872  Huntingdon  called  marked  attention  to  a  number  of  families 
living  in  southeastern  New  York,  who  had  for  many  years  been  under 
the  continuous  observation  of  his  father  and  grandfather,  both  medical 
men.  These  people  were  afflicted  with  a  family  disease  locally  known  as 
"megrims"  or  **  megrums,"  and  owing  to  their  peculiar  motor  difficul- 
ties, the  patients  were  commonly  called  "  shakers."  The  disease  has 
bc'cn  recognized  in  many  parts  of  the  world,  and  is  variously  denomi- 
nated Hunthujdon^ s  chorea,  chorea  of  the  af/€<1,  fatnily  chorea,  adult  heredi- 
tary chorea,  chronic  chorea,  and  chronic  pro(/ressive  chorea.  As  it  has  no 
well-founded  relation  to  Sydenham's  chorea,  the  term  ITimtinydon^s  dis- 
ease is  here  adopted  as  open  to  the  least  objection.  Tiie  disorder  pre- 
sents an  insidious  onset  in  adult  life,  a  marked  hereditary  character,  and 
a  well-defiued  tendencv  to  mental  deti^ioration  and  dementia. 

Etiology. — The  sidient  etiological  fcjiture  of  Iluntiugdon's  disease 
IS  its  heredifj/.  It  has  been  traced  through  five  generutions,  and  in  a 
given  family  marks  more  victims  than  any  other  familial  disorder, 
sometimes  affectinjj:  as  manv  as  half  of  the  entire  number.  It  is  trans- 
mitttnl  about  ecjunlly  by  males  and  females,  but  presents  the  ])eculiarity 
of  never  rea]>|)eanng  aft(T  once  the  hereditary  chain  is  broken.  Thus 
it  never  skips  a  generation.  In  contrast  to  true  chorea  it  affects  the 
male  sex  in  greater  pro])ortion.  Huet  colkn'ted  a  series  of  cases  em- 
bracing forty-four  men  and  thirty-six  women.  It  is  also  at  variance 
with  chorea  in  the  factor  of  (tf/c.  It  usually  a])])('ars  from  thirty  to 
forty-five,  but  may  develo])  at  any  later  ]>eno(l.  KxcejUionally,  it  has 
been  noted  at  ])ubei*ty,  never  in  childhcxKl  or  infancy.  Ag:iin,  rheuma- 
tism in  the  personal  and  family  antceiMlcuts  is  rare.  In  stmie  instances 
fright  or  other  m<nital  ti'auma  has  appeared  to  induce  it.  Epilej)sy  is 
sometimes  associated  with  it. 

Morbid  Anatomy. — It  may  be  stated  that  no  characteristic  changes 
are  recorded  in  the  cases  examined  post  mortem.  They  are  those  conmion 
to  dementia  in  general.  Thus  Lannois  and  Paviot  '  in  two  cases  found 
meningeal  thickening,  ])achymeningitis,  cerebral  atrophy  and  compensa- 
torv  hvdroeephalus.  The  descending  cord-tnicts  aud  the  anterolateral 
and  cerebellar  tracts  were  slightly  sclerotic.      T\\v  cortical   layers  pre- 

1  '-Arch,  di'  Neurol.,"  Oct.,  1897. 
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stnted  a  round-cell  infiltration.  C.  A.  GcmkI  ^  and  Kattwinkel  have 
fnmid  in  well-examincKl  cases  no  evidence  of  inflammation,  but  \vi<le- 
spivad  degenerative  cellular  changes  thnmghout  the  cortex,  most 
marked,  however,  in  the  frontal  regions. 

Symptoms. — The    motor  stpnptoms   commonly  ap|>ear    insidiously, 
but  in  .><.>rae  cases  mental  enfeeblement  preceiles.     Tlie  face,  the  speech, 
or   the    gait  may  l>e    first    involved.      Slow  invoUmtary  contractions 
modify  tlie  facial  expression,  cause  a  hand  to  start,  a  iing(T  to  move,  or 
compel  the  feet  to  deviatt*  from  the  intended  direction.     These  motions 
at  first  are  temporarily  controllable,  or  cease  on  brief  voluntary  effort 
Later,  they  are  not  under  such  control.     The  gait  bcKJomes  i)rogressivcly 
more  erratic  and   uncertain,  until,  finally,  it  closi»ly  re^-^embles  that  of 
drankenness  with  the  addition  of  gesticulatoiy  movements  of  the  arms 
and  of  faciid  ctmtortions.     Th(»  pinniliar  gestures,  j)<)ses,  and  exaggera- 
tions of  action  in  these  cases  are  very  prominent  and  often  strangely 
at  variance  with   the   mental  emotions  actnallv  in   plav.     Thev  are 
increased  by  eml)arrassment  and  emotion,  but  lessen  in  rei)osi»  and  sub- 
side diiring  sleep.     Though  l)earing  a  rough  res(Miiblance  to  the  move- 
ments of  chorea,  they  aR»  more  deliberate,  gesticulatorv,  and  of  greater 
ranjre.     There  is  usuallv  some  muscular  weakness,  but  no  other  UKKlifi- 
cation  of  energy  and  none  of  sensation.    Speech  is  thickened,  drawling, 
and  infiltrated  with  ha's  and  hem's,  but  not  staccMito  or  exj)losive,  and 
may  finally  become  impossible.     In  advanced  (jases  the  j)atient  may  be- 
come Ix^d  ridden. 

The  iiunttil  state  is  one  of  progressive  enfeeblement  and  depression. 
It  is  of  slow  onset  and  its  natural  goal  is  comj)lete  dementia.  It  may 
jHtJcede  the  motor  symptoms,  but  usually  follows  them  at  a  varying 
period.  Thercjifter  the  muscular  and  mental  disability  increase  together 
to  the  end  of  life.  A  duraiion  of  ten  to  thirty  vears  is  conunon  and  old 
age  is  often  attained.     Recoveries  are  unknown. 

Diagnosis. — Huntingilon's  disease  eneounttTtnl  in  a  number  of 
generations  can  offer  no  diagnostic  difficulty.  Originating  de  novo,  it 
must  be  distinguisheil  from  chorea  proper,  from  the  imtlndie  dcs  tic^^^ 
from  double  athetosis,  and  from  the  family  ataxias.  Chorea  has  its 
♦*arly  mental  symptoms,  its  cardiac  lesions,  its  tendency  to  recover,  and 
an  absence  of  extreme  mental  degradation.  Tiej^  have  a  limited  distri- 
bution, are  much  cjuieker  in  their  rhythm  or  ac^tivity,  and  present  no 
dementia  unk»ss  <K5curring  in  idi(K\v.  AfhHosia  is  congenital,  infantile, 
or  postparalytic  in  developnuait.  The  J<nniiif  atfixias  have  their  eye 
symptoms,  lack  mental  degeneracy,  and  ('ommonly  appear  early  in  life. 
Treatment  has  been  futile. 


MYCXXONIA. 

The  term  myocJonus  or  pa rami/orhnun  has  been  used  to  designate  in- 
voluntary, unsystematizcil,  arrhythmic,  (piick,  muscular  contractions, 
similar  to  those  produccKl  by  an  electric  shock.  They  may  be  local izinl  or 
disseminated  and  may  embrace  a  muscle,  a  muscle  group,  or  only  a  few 
muscular  fibers.     Under  the  general  term  myoclonia  may  be  embraceil 

*  **Amer.  Jour,  of  Insanity,"  July,  IJMKJ. 
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the  parainyocloniut  multiplex  of  Friedreich,  the  dectric  chored  of  Bergeron, 
Henoch,  Paget,  and  the  fibrillary  chorea  of  Morvan.  Senile  efioreay  so 
called,  is  generally  hut  the  motor  index  of  cortical  degenerative  changes.  h 

MycK^onia  is  sometimes  eomhinwl  with  epilei>sy,  furnishing  the  "asso-  l 

ciation  disease"  of  mywrlonus-epilepsy,  to  l)e  described  with  epile|)sy.  \ 

Etiology. — Practically  nothing  is  known  of  the  causation  of  niyo-  \ 

clonia.  LundlK)rg  ^  has  suggested  that  it  bears  some  relation  to  the 
thyroid.  Nervous  henxlity  is  commonly  encountered,  the  male  sex  pre- 
ponderates, and  adult  age  is  the  usual  epoch,  though  Bergt»ron's  form  is 
most  common  in  children.  Overwork,  fatigue,  hunger,  fear,  traumatism, 
and  cold  have  l)ec»n  considered  excitants. 

The  nature  of  the  disease  is  sjK^culative,  but  the  motor  cells  in  cortex 
and  conl  are  presumed  to  be  at  fault.  A  case  in  which  muscular 
atrophy  followed  is  thought  to  add  force  to  this  jK>int  of  view  so  far  as 
it  relat(»s  to  the  cord.  The  morbid  anatomy  is  practically  unknown. 
Murri  ^  found  a  chronic  l(K»alized  |)aehymeningitis  with  atn)phy  of  the 
central  cortex  in  one  case. 

Symptoms. — The  mixd  may  be  sudden,  following  one  of  the  in- 
citing causes  mention(Hl,  or  the  motor  sipnptoim  may  insidiously  develop. 
These  are  the  essential  features  of  the  disease,  which  lacks  sensor\', 
trophic,  dynamic,  and  electrical  symptoms  but  usually  presents  increascKl 
tendon  reflexes.  The  clonic  ccmtnictions  begin  ordinarily  in  the  lower 
extremities,  and,  as  a  rule,  are  bilatenil,  though  not  strictly  symmetrical. 
Th(»y  then  involve  the  up|x»r  limbs,  but  commonly  8j)are  the  face.  The 
clonic  contractions  are  instunbmeous  and  involuntary,  increased  by 
emotion,  but  subject  to  some  degree  of  voluntary  control.  They  subside 
or  remain  in  abeyance  during  voluntary  use  of  the  given  muscles,  at 
least  for  a  few  minutes.  DejK'uding  u|H)n  their  hx^ation,  extent,  and 
intensity,  they  may  jippear  only  as  a  contracting  muscular  bundle,  pro- 
ducing a  linear  elevation  of  the  skin,  or  may  ejuise  a  joint,  a  digit,  or 
an  entire  extnMuitv  to  start  suddenlv.  Usuallv  clonic,  thev  mav  be 
repeate<l  so  rapidly  as  to  prcKlnee  a  tonie,  or  even  tetanic  etteet.  One 
or  all  varieties  may  be  ol)serve<l  in  the  i<\mo  patient.  The  contractions 
are  uneipial,  irregular,  and  arrhythmic.  Sometimes  th(\v  pnKluet?  con- 
stant agitation  ;  sometimes  they  come  on  in  little  attacks,  with  varying 
intervals  of  (juiet.  They  may  reach  a  rate  of  00  to  100  a  minute,  and, 
as  a  rule,  are  more  nipid  the  smaller  the  muscle  affected.  They  c<»Jise 
during  slee]),  but  in  som<»  instances  may  rouse  the  |M)tient  in  the  night. 
Percussion,  pinching,  heat  or  cold,  electric  shocks,  and  the  emotions  tend 
to  augment  and  recall  them.  The  intellect  is  unatf(»ct(Hl.  The  face, 
tongue,  and  trunk  are  exceptionally  involvcnl.  The  muscles  of  oi'ganic 
life  and  the  sphincters  escape. 

When  the  disease  begins  insidiously,  the  contractions  come  on  during 
repose  an<l  at  long  intervals,  attracting  little  attention.  They  pn)gn^s- 
ively  increase^  in  extent  and  vigor,  and  in  a  few  weeks  or  months  reach 
the  ])eriod  of  complete  <levelo|>ment,  which  varies  in  duration  in  differ(»nt 
c;is(»s,  but  is  usually  ])rotracted  many  months.  The  tendency  of  the  dis- 
ease* is  then  to  subside*  slowly  toward  complete  recover}^  but  often  with 
reniissioiis  or  later  recurrence.      Most  cases  finally  recover. 

>  "  Il.vp'ia,'  ItHM).  2  ♦*  Arch.  Ital.  di  Hiol.,"  1901. 
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Diagnosis. — The  diagnosis,  owing  to  the  rarity  of  the  aflTection,  is 
seldom  made.  Tics  are  likelv  to  be  mistaken  for  mvoelonia  unless  the 
case  is  carefully  studied.  These,  however,  are  ahnost  invariably  first 
unilateral,  and  have  a  preilileetion  for  the  face,  whence  they  usually 
spread  to  the  neck,  arms,  etc.  They  are  distinctly  purjx)sive  in  char- 
acter, and  expressive  or  gesticulatory,  demonstrating  the  subconscious 
basis  on  which  they  deveh)p.  Jackson ian//^  are  usually  attended  by 
sensorj-  aurse,  mental  disturl)ance,  and  major  convulsions  at  some  period 
of  the  disonler. 

The  prognosis  is  good. 

Treatment  has  appeared  to  have  little  effect.  The  use  of  galvan- 
ism to  spine  and  muscles  is  favored  by  some,  and  motor  inhibitors,  such 
as  atropin,  eserin,  valerian,  hyoscin,  and  coaiin,  have  Ik^cu  employed 
with  varying  results.  Commonly,  the  general  physical  condition  requires 
appropriate  attention. 

DUBINPS  DISEASE. 

In  1845  Dubini  described  a  disease  occurring  in  the  malarial 
regions  of  Italy  which  he  called  ckdriad  chorea.  The  name  is  unfor- 
tunate, as  the  condition  is  not  allied  to  Sydenhanrs  chorea,  nor  does  it 
resemble  it  in  any  manner.  This  name  has  also  been  applie<l  to  several 
varieties  of  myclonus,  and  to  some  hysterical  manifestations,  with  equal 
disadvantage.  The  inorhid  anatomy  is  not  yet  determiiKMl,  though  many 
of  these  cases  have  been  examined  ])ost  mortem.  In  nearly  all  there  is 
evidence  of  inflection,  such  as  pulmonary  and  splenic  (M)ngestion,  inflam- 
mation of  the  meningc^s,  increase  of  cerebrospinal  fluid,  cerebral  con- 
gestion, esix^cially  at  the  base,  and  softened  foci  in  the  cortex  and 
great  ganglia.  In  some  earlier  instancies  the  cerebrospinal  axis  wjis  re- 
ported of  normal  api)eanmce.  This  stiitement  may  be  received  with 
some  doubt.  The  disease  has  been  attributed  to  everything,  from 
malaria  to  tj^phits,  and  seems  to  be  confined  to  I  tidy,  and  especially  to 
Lombanlv. 

The  oiLset  is  abrupt  and  marked  by  intense,  continuous  ])ains  in  the 
head,  neck,  and  sometimes  in  the  lumbar  region.  Shortly  the  extremi- 
ties are  seized  with  short,  sharp  spasms,  recalling  the  electric^il 
respoiLses,  and  giving  rise  to  the  name  **  electri(;al  chorea.^'  They  usu- 
ally first  appear  in  the  upper  extn^mitics,  especially  in  the  hands  and 
fingers,  sometimes  in  the  face,  and  are  attended  by  painful  sensations  in 
the  :im\\i*  lociUity.  Gradually  they  spread  into  a  hemiplegic  or  diplegic 
distribution,  which  is  attained  within  a  week  or  two.  The  twitchings 
occur  at  somewhat  regular  intervals,  and  frecpiently  are  accompanied  by 
epileptoiil  convulsions,  without  loss  of  consciousness,  which  may  take 
place  several  times  in  the  twenty-four  hours,  and  connnoidy  leave 
paretic  traces  behind  them.  Sensibility  is  not  greatly  aflected,  though 
sometimes  hyp<»rsensitiveness  may  be  easily  ]>rovok('(l  and  exalts  the 
motor  symptoms.      Electrical  relictions  are  said  to  be  normal. 

The  disease  usually  grows  pn^gressively  worse.  The  muscular  spasms 
become  almost  continuous,  the  convulsions  are  rapidly  repeated,  and  in 
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from  ten  to  one  hundred  and  fiftv  davs  the  disease  ends  in  death  in 
about  ninety  |)er  cent,  of  all  cases.  The  fatal  termination  is  preeedcil 
by  a  condition  of  continuous  epileptoid  spasm,  a  sort  of  status,  followed 
by  coma,  relaxation,  and  fatal  exhaustion.  Occasionally,  there  are  re- 
missions in  the  progress  of  the  disease.    Treatment  has  been  unavailing. 

PARKINSON'S  DISEASE,  PARALYSIS  AGITAN& 

In  1817  Parkinson  gave  a  complete  clinical  desc»ription  of  a  rather 
common  disease,  which  he  termed  nhaklng  palny.  It  is  generally  known 
as  pcu'cUysis  agitanH.  As  the  usual  weakness  may  be  abs(Mit  and  the 
tremor  may  aj)pear  only  late  in  the  disease,  the  descriptive  name  is  not 
always  applicable.  Generally,  it  is  considered  a  neurosis,  but  accunui- 
lating  material  points  to  an  organic  basis  for  th(?  malady,  which  will 
pn)bably  soon  |>ass  into  it«  projKT  category.  The  disease  is  one  of  late 
middle  life,  usually  commencing  locidly,  tending  to  hemiplegic  and 
finally  to  diplegic  distribution,  and  connnonly  marked  l)y  rigidity, 
tremor,  and  w^eakness  of  similar  extent.  Never  fatal  in  itself,  it  lasts 
until  death. 

Etiology. — Parkinson's  disease  rarely  commences  before  forty  or 
after  sixty-five  years  of  age.  Most  commonly  it  appears  at  about  fifty. 
The  male  sex  furnishes  over  two-thirds  of  all  cases,  and  this  proportion  is 
uniform  for  all  ages.  A  neurojiathic  heredity  is  commonly  (nicountered. 
In  exceptional  instances  the  disease  appears  in  sevend  generations  or  in 
collateral  family  branches.  Lundborg  ^  has  recorded  five  cases  in  one 
family,  several  other  members  l>eing  affected  with  myoclonia,  both  of 
which  diseases  he  thinks  related  to  disorders  of  tlivroidal  action.  In 
another  case  he  saw  Parkinson\s  disease  with  myxedema.  Fmenkel  '^ 
has  also  chilled  attention  to  myxedematous  areas  in  j)aralysis  agitans 
which  are  suggestive  of  a  glandular  factor.  Among  tlie  alleged  (wdfuig 
causes,  fear,  anxiety,  grief,  and  physical  exiiaustion  have  been  named. 
In  Paris  and  Strasburg  during  the  sieges  of  the  Fnineo-Prussian  War 
and  in  the  American  Rebellion  numerous  eases  develoj)ed  under  the 
combined  influences  of  privation,  prolonged  anxiety,  and  sudden  fears. 
Traumatism  has  ajipeared  to  incite  it,  and  in  sueli  instances  the  tremor 
has  sometimes  apj)eared  in  the  limb  affected,  sometimes  even  in  the  part 
of  tlie  limb  directly  injured.  Krafft-Ebing  ^  traced  the  disorder  to 
trauma  in  7  out  of  110  cases.  The  possibility  of  hysteria  in  such  cases 
is  strong.      Mental  shock  can  not  l)e  excluded  in  such  necidents. 

Morbid  Anatomy. — Regarding  the  mori)id  anatomy  of  Parkinson's 
disease  there  is  much  diversity  of  oj)inion  an<l  observation.  In  tvpical 
cjises  Westphal,  Herger,  Charcot,  and  (iowers  have  found  no  abnor- 
malities. Others  have  found  changes  in  the  eneephalon,  eon  I,  and  even 
in  the  muscles.  l)ul)ief  and  Ketseher  have  noted  retrograde  changes 
in  the  motor  cells  of  the  anterior  horns  and  sclerous  changes  in  the 
white  tracts  of  the  cord,  recalling  those  due  to  senilitv.  Redlich  *  in 
seven  cases  found  the  cord  most  affected.  Small  jiatehes  of  sclerosis 
were  found,  niaiidy  in   the  posterior  colnnins,  but   some   in  the  lateral 

J  'Mlv^^eia,"  IIMM).  2  -  iv„t.  Zcit.  f.  Nervcnli.,"  A])ril,  1899. 
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tracts  anil  uicxst  frequently  at  the  level  of  the  cervical  and  luniliar 
eolaT^irenients.     They  originated  from  tlie  vesselH,  and  showed  atrophy 
of  ner\c-fibers  and  increase  in  interstitial  tissue.     The  process  was  an 
endo-  or  pfri-artcritis,  with  extenniiun  to  the  Burmiinding  ])arts.     The 
wlls  of  tlic  anterior  gray  and  Clarke's  columns  were  alnioi^t  always 
ptgniciited.     He  recognized  the  cliangts  as  senile  in  (Kirt,  Iiut  tldnks 
tla-v  fxceetl  it  in  d^ree.     Dana  )ias  described  a  dift'iis*-  welerons  myelitiB 
with   vasciihir  lesions  and  cellular  atn>phy  in  l>oth  eurd   and  cortex. 
Jlendel,    Chareot,    Bloch,   and  Marinesco  in   three  eases  have  found 
tubercles  in  the  [XKluncular   region,  and  Brissaiid,  from  a  study   of 
pseudobulbar  palsies  in  connection  with  pandysis  agitans,  is  inclined  to 
locate  the  lesion  in  the   peduncular  territory.     The  mouoplegic  and 
hemiplegic  cases  indicate  cerebral  disorder  and  the  involvement  uf  the 
face-  and  jaw-niusclc8  la  certainly  due  tu  supracunlal 
states.     Gordinier  '  has  collated  24  cases  examined 
by  rvcent  methods.     In  all  there  was  decide<l  uni- 
formity of   anatomical    findings.      These   involved 
blood-vessels,  neuniglia,  and  ner\'e-eells.   There  was 
proliferation  of  nuclei  and    thickening  of  vascular 
walls,  iacrense  of  neuroglia  aWut  the  blixMl-vcrisels, 
and  patches  of  perivascular  sclerosis,  with  pigmen- 
tation, degeneration,  and  atrophy  of  iicrvc-cells  and 
nerve-libers.     The    spinal    cord  was    most  affected, 
the  changes  being  most  marked  in  the  gniy  matter 
Bad  posterolateral  portions  of  the  himhar  anil  cer- 
vical eniai^ments,   usually  decreasing    hniiiiwanl, 
and  sMnetimes    not   appearing  in   the   enccphalon. 
Tbniigli  resembling  senile  changes,  the  lesions  »'erc 
more  intense  and   general  arteriosclerosis  was  usu- 
ally absent.     At  present  we  i^an  go  no  further  than 
tbe  supposition  that  vascular  faults  are  ]iriinary,  the 
neuroglia  and  ctdlulur  structures  l>eing  si'i-omhirily 
invnlved  in  degenerative  changes.     Fatty  ^litmges  in 
the  muscles  are  encountered   in   very  old  <'ases,  and 
sometimes   a   peripheral    nerve   degcneraliun    of  a 
sliglit  (l(^n-e.     Schieffc-nlecker  and  Seiudlze^  (iiid  the  muscle  fiWrs, 
fibrilk,  and  nerve  sjtindles  disea^nl,  but  no  change  in  the  ucrvce. 

Symptoms. — .4.  typical  case  of  Parkinson's  disease  presents  a  most 
striking  picture.  The  patient  tnits  into  the  nKim  with  short,  reluctant 
steps,  apparently  following  liis  center  of  gravity.  The  Ijody  is  inclined 
fonvard,  the  neck  extended  and  rigid,  the  elbows  flex<.ii  and  slightly 
abducted,  bringing  the  hands,  with  their  tremhllng  lingers,  to  the  h>vel 
of  the  groins.  The  face  is  mask-like,  the  eyes  bright  and  unwinking. 
The  patient  turns  Iwdily,  deliberately,  and  rigidly,  lie  sits  ihiwn  slowly, 
with  pn-cantion,  on  the  e<lgeof  the  chair,  always  leaning  forward,  his 
."liaking  hands  on  his  knees  in  constant  motion.  Kvcry  change  of  )«»i- 
linn  is  studied  and  reluctant.  We  niiiy  take  up  the  sympt<mis  in  detail. 
The  muscular  rigidity  is  woithy  of  first  attention,  as  it  is  the 
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doniiiiunt  tiiotor  pliononienon,  causing  the  peculiar  attitudes  aii<l  pcta- 
turcs,  the  ininiobilc  face,  and  the  slowness  of  movement.  It  Ih  the  motor 
analogue  of  the  mciitjil  tucrtiu  ho  common  in  this  disease.  It  is  nearly 
always  iireseitt  wiiere  the  tronior  existji,  and  may  be  highly  dt'voloi»ed 
without  the  tremor,  or  niiiy  first  invade  the  parts  that  subse<iuently 


tremble.     Owing  to  the  rigidity,  tliis  reacttou-time  is  increased  about 

forty  ]K'r  pent.     Piuwive  motion  is  sometimes  impeded  by  tlie  rigidity, 

but  there  is  no  hy{K!rtomis  and  tlie  tvixlon  reflexes  arc  only  slightly  in- 

cnsised.     A  foot-elonus  is  never  enaiuntered.     There  is  a  chanicloristic 

JaiiifK.     The  na.'uilabial  folds  and  lines  of  exjiression  tend  to  disa|)[x'ar. 

The  fiice  U-eomes  smotith.   The  bn»w  may 

^^  retain  its  cniss-wrinklcs  through  enforecd 

^^V  ^^^^^.  elevation  re(|iiisite  fiir  forwarcl  vision,  if 

'V'^^^^  the  IhkIv  and  hml  Ix-  bow<-«l.      The  eyea 

^^^^^^  are  wiih-ly  optiKnl  and  nirely  wink.    The 

^^^^B  *  ocular  gloU's  ti-n<l  to  roniain  fixed  so  that 

^^^^V  the  [Kiliont,  ill  oi-dcr  to  chaiigc  tlie  direction 

^«  of  vision,  <.nliiiarilv  turns  ImkHIv  with  the 

H^^^  nivk   hcl.l   rigid.      Movements  of   <K-ular 

^K^^^^k  iissiii'iiilioii   iLiid    iKTomiiKHlation   are 

^^k    ^V  pitied    by  tliis    rigidity,  and  the  patient 

^^^^^M^Ha^^^^H  no 

^^^^^^^^1^^™^     of  the  emotions  that  may  play  U'IiiikI  this 
Vi...»iuiijin.|>ui-.mii.  ■         mask,      Sjii-n-fi  is  m<Klificd.      It  bo(;<mies 

monotonous  and  dcliberiite.  The  piitient 
iR'sitatcs,  but,  oiuv  started,  hurries  his  si-nteiiees  and  sto|xs  abruptly  as 
if  relieved  to  Ih'  tlimngh.  He  lik(;s  nioimsyllables  and  may  become  ex- 
tremely tiKrilTirn.  In  stime  instanees  there  is  an  excessive  se<:retiou  of 
saliva.  In  othei-s  true  bnlliar  symptoms  arc  added  with  indications  of 
la b iug I osso laryngeal  |mlsy. ' 

In  llie  wrk  all  ibc  muscles  are  involved,  giving  an  ap[H'aniiice  of 
stitl'-Mcck  or  rlu-umatic  torticollis,  but  the  face  is  always  held  to  tlie 
>  IlrLiiis,  ■■.\.ur<.l.,K.  (ViilralUl.,"  Nov,  1,  IIKH. 
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middle  line,  the  chin  commonly  somewhat  advanced.  The  body  is  bent 
forward  throughout  its  lengtli  and  also  at  the  hips.  There  is  every- 
where a  pre{>onderaiice  of  flexor  positions,  as  a  rule,  but  in  very  excep- 
tional casjes  the  neck  and  body  may  be  bent  backward.  The  aniiSy 
naturally  drooping  forward,  are  flexed  at  the  ell)ows,  which  are  slightly 
ir<»{«ratecl  from  the  sides.  The  hands  may  be  partly  flexed  or  ex- 
temleil  at  the  wrist,  but  the  fingers  are  always  held  more  or  less  in 
flexion.  A  position  similar  to  that  of  holding  a  pen  is  common,  or  the 
band  may  be  partially  closed.  The  digits  fretjuently  deviate  to  the 
ulnar  side  of  the  hand,  as  in  rheumatoid  conditions,  and  these  may  also 
be  presc»nt.  In  the  lower  extremity  the  stiff'ness  is  less  marked,  but  in 
advanced  cases  causes  a  knee-sprung  attitude  and  gait. 

The  gait  of  Parkinsonians  is  strikingly  peculiar.  When  the  patient 
rises  from  the  chair,  he  hesitates  a  moment  as  if  to  take  aim,  and  starts 
aliead  in  a  direct  line,  his  laggard  legs  trotting  to  keep  up  with  the  for- 
ward-leaning body.  In  some  instances  the  patient  is  strongly  imj)elled 
forward,  and  can  only  arrest  himself  by  nnuiiug  into  objects  or  passers-by. 
There  may  or  may  not  be  an  actual  tendency  to  fall  forward,  or  propul- 
man,  but  in  some  cases,  if  the  body  be  started  backward,  sideways,  or 
forward  by  a  push,  the  direction  is  maintaiued  for  a  lew  or  many  steps, 
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Fig.  238.— Handwriting  in  Parkinson's  di^«ease,  with  ft>riuer  style  below. 

pving  rise  to  the  terms  latet*opulmon  and  retropnlvon,  and  these  may 
occur  spontaneously  on  getting  ^p  or  in  attenii)ting  to  stop  while  ad- 
vancing. As  described  by  Stewart,^  in  advanced  cases  the  method  of 
getting  into  bed  is  characteristic.  The  patient  climbs  on  to  the  bed, 
stands  up,  and,  bending  down  very  slowly,  grasps  the  rail  at  the  foot- 
boanl.  Holding:  firmlv  to  the  bedsteiid  he  slowlv  sits  down  and  then 
falls  or  rolls  backward  into  the  n^unnbent  j>()sture. 

The  tremblingr  in  shaking  palsy  may  appear  after  rigidity  has  de- 
veloj)ed  or  at  the  same  time.  It  usually  commences  in  one  hand  and 
arm  and  then  invades  the  lower  extnMuity,  subsequently  appearing  in 
the  opposite  arm  and  finally  in  the  op|)osite  leg.  In  some  eases  it  is 
bilateral  fnmi  the  start,  but  commonly  it  is  more  marked  on  one  side 
than  on  the  other,  and  may  be  monoplejrie  or  more  often  heniiplegi(*  for 
.several  years,  eventually  showing  a  tendency  to  diplcgic  distribution. 
Often  it  is  steadily  preceded  in  its  advance  by  the  rigidity,  or  the  rigid- 
ity may  be  generalized  and  of  long  standing  before  tremor  appears  in 

1  *•  Lancet,"  N<»v.  12,  1hJ)8. 
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the  hands.  It  affects  tlie  distal  portion  of  the  extremities  most.  In 
the  hamlH,  where  it  customarily  first  appears  and  is  most  develo|KHl,  it 
causes  a  rhythmiciil,  alternating  flexion  and  extension  of  the  fingers, 
mainly  at  the  metacarpal  joints.  The  trt»mor  may  be  limited  to  the  index 
and  thumb,  or  affect  the  interossei  most,  causing  n)lling  of  the  fingers 
upon  their  long  axes.  The  patient  ap])ejirs  to  l>e  constantly  rolling  some 
small  object,  as  a  pill  or  a  p(»ncil,  between  his  fingers  and  the  opfKwed 
thumb.  Sometimes  flexion  and  extension  of  the  wrist  art*  added,  and 
very  mrely  we  encounter  movements  of  pronation  and  supination.  As 
a  rule,  i\w  arm  and  shoulders  are  unaffected.  In  the  toxoer  exiretnity  tlie 
tremor  predominates  at  the  ankle,  causing  the  foot  to  drum  on  the  floor 
as  if  with  clonus.  The  toes  are  less  evidentlv  involved  bv  tremor,  but 
many  patients  complain  of  flexor  cram])ing  of  the  toes  as  a  very  early 
condition.  This  usually  comes  on  while  walking,  and  may  bring  the 
patient  to  a  momentary  standstill.  The  muscles  of  the  thigh  often  jwir- 
tici|>ate  in  the  tremor.  The  muscles  on  the  back  of  the  neck,  shoulders, 
and  dorsutn  of  the  lK)dv  are  least  affected.  The  abdominal  muscles 
apparently  es«i]K».  In  the  great  majority  of  cases  the  luu(t  does  not 
tremble,  or  onlv  does  so  bv  movements  communicated  to  it  from  a  dis- 
tance.  In  very  rare  cases,  however,  there  is  a  rhythmic  n(Klding,  shak- 
ing, or  rotation  of  the  head  that  may  persist  even  w^hen  the  patient  is 
recumbent.  The  eiieUtU  exceptionally  are  affected,  while  the  Upn  and 
lower  jair  not  rarelv  show  a  tremor  svnchronous  with  that  in  the  hands. 

The  great  peculiarity  of  this  tremor  is  its  usual  (K*currence  while  the 
patient  is  at  rest,  during  repose,  and  while  the  j)arts  are  supjwrted.  In 
a  minority  of  cases,  however,  an<l  in  otluT  cases  at  an  early  pericKl,  the 
tremor  is  Intrntiomif — that  is,  analogous  to  the  tremor  of  multiple  sclerosis. 
The  tremor  creases  during  sleep,  and  usually  it  subsides  momentarily  on 
voluntary  motion.  In  early  crises,  and  particularly  in  cases  presenting 
marked  antecedent  rigi<lity,  the  tremor  may  only  appear  on  voluntary 
and  sustained  motion,  as  in  reaching  to  the  back  of  the  neck  or  into  a 
distant  |>ocket,  and  nmst  be  carefully  sought.  The  tremor  is  a  slow  (me, 
of  from  four  to  eight  oscillations  in  a  second.  Usually  the  movements 
are  more  nipid  if  of  limited  extent,  as  when  confincnl  to  the  fingers,  and 
grow  slower  as  they  involve  larger  muscles.  When  both  upper  or 
all  four  extremities  are  involved  by  the  tremor,  there  is  a  practical 
i^ynchronouH  unifonnUy  of  rhythm  at  all  ]K)ints.  The  character  of  the 
tHMuor  shows  distinctly  in  the  liaiuhpritiiuj.  The  letters  an*  formed 
slowly  and  are  of  fair  projx)rtions,  but  all  the  lines  are  tremulous,  both 
upstrokes  and  stems.  The  writing  tends  to  become  cnunjK'd  and  small. 
Sometimes  a  lens  is  retjuircHj  to  det<»ct  the  tremor  thus  graphically 
demonstrated. 

The  palsy  never  reacrhes  a  complete*  dt^grcKi,  and  the  paresis  may  he 
extremely  slight.  While  patients  tnay  bitterly  complain  of  a  feeling  of 
*veakness  and  stiffness,  thev  often  show  a  normal  amount  of  strength, 
even  when  the  rigidity  and  tremor  an?  very  well  developed.  In  ad- 
vanced cases,  however,  there  is  customarily  some  weakness,  and  this 
may  evcMi  be  extrenu*.  These  ])atients,  as  a  nde,  are  loath  to  make  ex- 
ertion of  anv  sort. 

Sensory  Disturbances. — The  general  sensibility  is  practically  ob- 
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jectively  intact,  but  Palmieri  and  Arnaiid  ^  insist  tliat  the  parts  affected 
by  tremor  show  decided  hypalgesia,  most  intense  in  the  distal  portions 
of  the  limbs  and  gradually  shading  off  toward  the  trunk.  Karplus,^ 
in  a  study  of  lO.'i  cases,  never  found  objectively  disturbed  sensation 
without  tremor,  and  subjective  sensory  complaints  were  noted  in  but 
35  per  cent.  Parkinsonians  frequently  complain  of  subjective /fWirw/a 
of  heat,  more  rarely  of  cold,  and  often  of  dull  aches  and  indescribable 
discomfort  in  tlie  affected  limb.  It  is  not  rare  for  Parkinsonians  to 
com[)lain  of  considerable  pain  in  the  early  stages  of  the  disease  similar 
to  rheumatic  pains  in  joints  and  muscles.  The  heat  sensations  may  l)e 
accompanied  by  vasomotor  (Udurhance,  showing  itself  in  elevated  local 
temperature,  in  profuse  sweats,  and  in  flusliing.  Sometimes  patients  seek 
cool  rooms  and  throw  off  heavy  clothing  and  bed-covering,  even  in 
winter.  In  the  majority  of  cases  complaining  of  heat  the  surface  tem- 
perature is  actually  increased.  In  some  cases  areas  of  braimy  skin  are 
encountered  on  the  brow  or  body,  a  condition  suggestive  of  myxedema 
and  of  sclercxlerma.  Often  there  is  great  restlessness,  apparently  due 
to  the  discomfort  arising  from  muscular  rigidity.  The  hands  may  be 
frequently  moved  or  the  patient  insists  u|K)n  the  limbs  being  rubbed 
and  moved  al)out  every  few  minutes.  Muscular  atrophy  only  appears 
in  advanced  cases,  but  even  then  is  not  extreme.  There  are  no  electrical 
changes  or  sphincter  weakness.  As  this  is  a  disease  of  the  involutional 
period  of  life,  we  may  find  all  the  disturbances  of  senility  as  coinci- 
dental accessories. 

The  mental  state  is  likely  to  be  mistaken  for  one  of  dementia,  but, 
as  a  nile,  these  patients  enjoy  all  their  mental  powers.  There  is,  how- 
ever, the  same  inertia  in  the  mental  ])rocesses  that  marks  the  muscular 
state.  They  shun  exerti(m,  are  chary  of  their  thouglits,  talk  little, 
ap|)ear  indifferent,  and  often  require  the  incentive  of  strange  faces  or 
extraordinary  circumstances  to  arouse  them  to  a  show  of  mental  activity. 
This,  taken  with  their  int^xpressive  faces,  is  easily  misleading. 

Course. — Tlie  disease  is  essentially  chronic  and  progressive.  The 
onset  J  insidious,  as  a  rule,  may  be  abrupt,  following  some  mental  or 
physical  storm.  The  duration  is  from  ten  to  fortv  vears.  In  the 
extremely  protracted  cases  the  patients  become  more  and  more  helpless, 
fall  into  a  senile  dementia,  and  die  from  intercurrent  disease,  usually 
pneumonia.  Varieties  have  been  described,  but  they  are  usually  limited 
and  undevelopc^d  cases.  Thus,  the  mono])legic  and  hemiplegic  forms, 
the  form  witliout  tremor,  the  form  without  rigidity,  and  the  form  show- 
ing extension  are  named.  The  prorpiosis  is  bad,  but  there  may  be 
remissions. 

Diagnosis. — In  typical  cases  tlie  diagnosis  is  made  at  a  glance.  In 
early  and  undeveloped  cases  Parkinson's  disease  may  be  mistaken  for 
posthemiplegic  tremhlinf/,  but  lacks  the  histor}'  of  a  stroke.  ^Saiiie  trem- 
bling usually  first  affects  the  head  and  does  not  present  the  facies  and 
rigidities,  but  intermeiliate  cases  may  be  found  and  both  may  coexist. 
Multiple  sckrosis  has  its  increased  reflexes  and  intention  tremor,  hysteria 
its  stigmata. 

Treatment. — If  seen  early,  the  case  should  be  treated  as  one  of 

1  "Clinica  Med.  lUil.,"  No.  (i.  ^  'Mabrb.  f.  Tsycb.  u.  Neurol.,"  HKK). 
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cerebral  arteriosclerosis  (see  p.  201 ).  In  several  instances  this  plan  of 
treatment  has  seemt^  to  retard  the  development  of  the  disease.  Symp- 
tomatic medication  is  practically  useless.  Opium,  hyoscin,  and  ciinnabis 
indica,  if  given  freely,  temporarily  control  the  tremor,  but  at  the  ex- 
|)ense  of  the  genend  health  and  welfare.  Massage,  elec^tricity,  and 
strychnin  give  a  little  help  for  the  time  being  in  some  cases.  Persistent 
exercises, — both  passive  and  active, — Swedish  joint-movements,  and 
gentle  muscle  kneading,  if  intelligently  earried  out  for  a  long  period  of 
time,  certainly  benefit  these  patients  in  the  earlier  stages.  Mental  and 
physical  fatigue  nnist  be  avoided.  Charcot  noticed  that  the  vibrations 
experienced  in  cjirriage-  and  ear-riding  mitigated  the  tremor,  and  treated 
many  cases  by  means  of  a  jolting  or  vibrating  chair  with  teniporaiy 
benefit. 


THOMSEPra  DISEASE  (MYOTONIA). 

In  1876  Thomsen,  himself  subject  to  the  disease,  fully  described  a 
muscular  condition  later  called  myotonia  congenifu,  faniili/  myotonia^  etc. 
It  is  a  disorder  manifest  in  the  voluntary  muscles,  which  show  a  stiff- 
ness and  rigidity  upon  attempted  use  after  a  period  of  repose,  and  certain 
peculiarities  of  mechanical  and  electrical  irritability.  It  is  a  rare  dis- 
ease, numbering  not  more  than  a  hundred  reconled  cases. 

Etiology. — The  salient  etiological  feature  of  the  infirmity  is  heredity. 
Most  of  the  known  cases  have  been  in  family  groups,  sometimes  ex- 
tending over  several  generations  and  through  seveml  collateral  branches. 
Occasionally  the  disorder  has  passed  over  a  generation  and  again 
appeared.  With  and  without  direct  heredity  the  family  history  is 
commonly  surchargcnl  with  neuroses  and  psychoses.  Males  are  appar- 
ently the  more  eommonly  aif(»cted.  Von  Bechterew  ^  suggests  that  a 
self-]>oisoningorauto-iutoxi«Uiou  is  aetive  in  this  condition,  and  Jacoby  ^ 
looks  u|>on  the  disease  ^^as  due  to  an  embryonal  developmental  disonler 
of  the  nerve-eells,  consisting  in  the  more  or  less  diminished  resistance 
of  the  cells  to  the  influence  of  toxic  processes.'*  The  disi*ase  is  also 
related  to  the  myopathies,  as  shown  by  the  nniscular  contours  and  the 
occasional  appearance  of  atrophy.^ 

Morbid  Anatomy. — Various  observers,  u]>on  examination  of  excised 
fragments  of  the  affected  muscles,  have  recognized  a  hypertrophy  of  the 
protoplasm  and  nuclei  and  a  deficiency  of  striation  in  the  enlarged 
musele-fibers,  usually  with  slight  but  insignificant  incrcjise  of  interstitial 
tissue.  Tliis  (M)nstitutes,  according  to  Deleage,  a  ]>ersistenee  of  embr^'onal 
conditions.  Jaeoby  insists  that  this  appearance  is  an  artifact  that  is 
not  found  if  the  tissue  removed  during  life  is  not  allowed  XA^  contract 
Babes  and  Marinesco  have  noted  deformity  or  maldevelopment  of  the 
terminal  motor-nerve  placjues.  Sehiefferdecker  asserts  that  there  is  a 
distinct  disorder  of  the  sareoplasm  and  disease  of  the  muscle  fibrils. 
Tlic  hvpertropliy  apjH'ars  to  be  secondary  and  the  increase  of  nuclei  is 
proportional  to  it.  In  the  only  autopsy  yet  record(Kl,  D^jerine  and 
Sottas  4  found  no  changes  in  me<lnlla,  cord,  or  peripheral  ner\^es.      It 

»    'Neurol.  Ontnilhl."  Feb.,  liK)0         »  '^jonr.  Nerv.  ami  Ment  Dia.,"  Julv,  1H98. 
3  Bmilmnlt,  "AHg.  ined.  a^ntralzcit.,"  No.  14,  1890.     *  *'Itev.  deMM.,"  Mar.,  1893. 
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i?  as  yot  impossible  to  say  whetlier  wo  liavo  to  (\en\  with  a  jMire 
myopathy,  a  trophoneurosis,  or  a  congenital  defect  in  the  trophic  and 
motor  apparatus  of  the  cord. 

Symptoms. — The  awkwardness  causinl  by  tlie  fixity  of  the  niusck« 
upon  attempted  use  is  noticed  in  infancy,  or  may  ap|K*ar  at  any  time  up 
to  the  twentieth  year,  or  perhaps  even  later.     In  typic^il  cases,  when 
the  subjt^ct  desires  to  execute  some  movement,  a  more  or  less  marked 
and  prolonged  contraction  fixes  the  muscles  in  question.    This  gradually 
subsides  and  the  movement  is  accomplished.    Repetitions  of  the  s|>asms 
occur  pnigressively  with  less  force  and  duration  for  the  |>articular  action, 
and  finally  cease  to  apjiear,  but  any  change  in  the  character  or  even  in 
the   rhythm   of  the  movements   may   reinstate  the   muscular  fixation. 
Thus,  in  rising  from  a  chair  the  legs  and  thighs  are  held  rigidly.    Once 
erect,  the  first  step  is  im|)eded,  the  second  less  so,  and  finally  steps  are 
taken  with  natural  ease,  but  a  halt,  a  sharp  turn,  or  even  a  change  of 
speetl  may  again  set  up  the  spasm.     All  the  voluntary  muscles  may  be 
affected,  even  to  those  of  the  thorax,  eye,  and  tongue,  but  usually  the 
myotonia  is  most  marked  in  the  lower  extremities,  and  in  some  casc»sthe 
face  and  up|>er  extremities  escape.     The    conyeniUtl  pannnijotonia  of 
Eulenberg,  in  which  symmetri(sil  groups  of  muscles  are  aifwtwl  mainly 
on  direct  ex|K>sure  to  cold,  apjK»ars  to  be  a  limited  form  of  Thomsen's 
disease.    Both  varieties  have  been  observed  in  the  same  patient  by  Bern- 
hardt.*     The  sphincters  and  unstripe<l  muscles  esea|M*,  and  in  the  case 
mentioned  by  Eulenberg  the  heart-muscle  Wius  normal,     (iaping,  sneez- 
ing, CH)ld,  wet,  fatigue,  and  emotional  excitement  provoke*  the  spasms, 
while  warmth,  moderate  exercise,  reiK)se,  and  (juietude  diminish  their 
intensitv.   Thev  are  in  some  measure  relative  in  intensity  to  the  vit»:or 
of  the  attempte<l  movement. 

Commonly,  the  affected  nmscles  are  of  unusual  firmness  and  increased 
bulk,  but  of  lessened  {K)wer,  giving  an  ap|)earanee  of  athletic  develo])- 
ment  at  variance  with  the  actual  weakness,  in  many  cases  suggesting  a 
ps<?udohypertrophy.  Tliey  are  perfectly  sup])le  to  passive  movements. 
The  reflexes  are  normal,  but  a  tap  on  the  tendon  is  likely  to  pro<luce  a 
spasm  in  the  anterior  femoral  group,  modifying  the  usual  response. 
Elei'trical  and  mechanical  excitations  of  the  motor  )irrrr-fnuikx  produc^e 
perfectly  nonnal  resjKmses,  or  they  are,  if  anything,  somewhat  dimin- 
isho<L  In  the  muscles  it  is  verv  different.  .V  slijrht  l)low,  as  with  a 
percussion  hammer,  produces  a  persisting  w^elt  from  localized  nmscular 
swelHng  or  myoidema.  The  gjilvanic  current  |)ro(luces  shiggish,  ])ro- 
longed  contractures  u]xm  closure  almost  equally  with  either  pole.  Anodal 
or  outhcKlal  closing  tetanus  may  often  be  secured  with  the  c()ntinuous 
passage  of  five  to  ten  milliamperes  of  current,  and  anodal  opening  tetanus 
is  not  infrequently  observed.  The  strong  faradie  current  produces  undu- 
laton*  contractions  in  manv  muscles,  and  these  sometimes  attend  the 
passage'  of  the  continuous  current.  KepeatiMJ  electrical  ov  mechanical 
stimulation  of  the  muscles,  like  volitional  use,  gradually  exhausts  the 
myotonic  resj)onses. 

As  vnriefies,  Jacoby  would  limit  the  term  congenital  myotonia  to 
cases  (1)  presenting  a  hereditary  etiology  either  as  a  direct  transfer 

^  Lnc.  (if. 
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from  the  ascciidaiit,  or  by  inherited  clir^j)osition  ;  (2)  manifesting  the 
myotonic  disorder  of  movement — namely,  intention  spasm  ;  Q^)  showing 
the  myotonic  reaction,  which  he  describes  as  made  up  of  normal 
mechanical  and  faradic  excitability  of  the  nerv(\s  and  increased  mechan- 
ical and  fanidic  excitability  of  the  muscles,  anodal  and  cathodal  con- 
tractions being  equal  and  the  response  always  being  tonic  and  prolonged  ; 
(4)  persisting  hypertrophy  of  the  enlarged  muscles  ;  and  (5)  absence 
of  symptoms  ])ointing  to  gross  involvement  of  the  nervous  system. 
Other  varieties  of  myotonia  he  would  denominate  myotonia  aquisita,  as 
describing  those  acquired  subsequent  to  birth,  and  myotonia  transitoria 
for  the  cases  due  to  exposure  to  cold,  etc.  I^annois^  has  noted  an 
asso<nation  of  progressive  muscular  atrophy  and  myotonia  in  an  individual 
of  apparently  excessive  muscular  endowment  and  finds  that  about  a 
dozen  such  cases  have  been  reported. 

Psychic  disordevH  are  frequently  associated,  but  not  necessarily  present. 
The  malady,  onee  develojKHl,  tends  to  j)ersist  for  Hie,  which  it  does  not 
abridge.  It  is  an  incurable  infirmity,  but  sometimes  shows  arrest  or 
amelioration. 

Diagnosis. — The  myoidema  and  myotonic  electrical  reactions,  taken 
with  the  intention  spasm,  if  the  term  may  be  used,  make  the  diagnosis 
ehsy.  Tetany  has  its  distinctive  signs  in  the  phenomena  of  Trousseau  and 
Chvostek.  Pseudohypertrophic  paralysis  has  peculiar  deformities,  con- 
tractures, and  weakness  without  intention  cnimps.  It  subsequently 
shows  atrophies  and  has  no  myotonic  reactions. 

Treatment. — The  causes  which  provoke  the  myotonic  cramps,  such 
as  overexertion,  fatigue,  exposure  to  cold,  and  excitement  of  all  sorts, 
must  be  avoided.  Massage*,  reasonable  exercise,  electric  baths,  and 
cerebral  galvanization  have  been  reconmiended.*  A  careful  search  for 
toxic  factors  should  be  made,  and  conditions  known  to  be  attended  bv 
them  should  be  corrected. 


FAMILY  PERIODIC  PARALYSIS. 

There  is  a  form  (jf  periodic  limp  paraplegia  that  may  be  designated 
family  periodic  p(frfdysi,s.  It  is  chanieterized  typierJly  by  recurring 
attacks  of  pure  flaccid  motor  palsy,  most  pronounecKl  in  the  l<>wer  ex- 
tremities, niarkiKl  by  diminished  reflexes  and  lessened  electrical  and 
mechaniral  nniscular  exeitabilitv.  The  intervjils  are  those  of  ordinarv 
health,  and  there  is  a  decided  familv  and  hereilitarv  tendenev. 

The  first  d(»finite  (Hitline  of  this  eonditi(>n  was  given  l)y  Westphal, 
in  1885.  Additional  material  has  been  ccmtrilnited  l)y  (ioldflam,  Op- 
jK'idieim,  Bernhardt,  Ilirsehl,  and  other  (iernian  ol^servers,  and  by 
Burr,  Taylor,  Mitchell,  Putnam,  and  Crafts  in  this  country.  Oddo 
and  Andibert^    were  able  to  collect  04  published  cases. 

Etiology. — Heredity  is  most  a])|)arent.  Taylor  noted  that  thirty-five 
cases  had  been  reported  in  three  families,  nineteen  in  one  of  them,  and 
in  two  instances  it  had  a|)peared  in  five  eonsecutive  generations,  descend- 

1  '•  Nnuv.  l<«)n.  (1(*  l:i  SaliK't.."  Nov..   V.H)\. 
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ing  through  both  j««c«»,  which  are  about  equally  representcKl.  Nearly 
all  known  cases  presented  attacks  before  the  (vr/e  of  twenty-five,  the  great 
majority  in  youth,  rarely,  however,  before  the  tenth  year  of  life.  The 
iwritiiifj  cawieji  of  the  attacks  have  been  exertion,  fatigue,  and  mental 
strains.  Goldflam^  in  1890,  suggested  that  there  was  an  auioioxic  causa- 
tioD  acting  upon  an  inherited  vulnerability  of  motor  norve-cells,  and 
C^rafts  ^  and  Irwin  have  been  able  to  isolate  an  extractive  from  the  feces 
passed  ininitMJiately  after  an  attack  which  pnxluced  temporary'  jmralysis 
when  injt»cted  into  rabbits  and  guinea-pigs.  The  amount  of  urea  ex- 
creted during  the  attack  also  appears  to  be  diminishKl.  These  results 
have  not  l)een  confirmed.  ^  Somewhat  analogous  attacks  due  to 
malarial  infection  have  been  cured  by  quinin.  The  nuiscular  contours, 
and  in  Ik^rnhanlt^s  case  atrophy  of  the  thenar  eminences  and  continued 
musjcular  weakness,  imply  a  relationship  to  the  progressive  mus<Milar 
atrophies  and  to  the  myotonias.  Examination  of  muscular  fibers  taken 
from  the  living  subject  also  indicates  a  similar  kindred. 

Symptoms. — The  cdtacks  come  on  rather  slowly  within  a  few  hours, 
usually  at  night,  or  during  sleep.    They  are  sometimes  ]>roc(Hle<l  by  a  feel- 
ing of  weariness,  numlmess,  formication,  sweating,  heat,  desire  to  urinate, 
headuche,  backache,  rapid  pulse,  coldness  of  the  legs,  etc.,  in  various  cases, 
but  all  pHKlromata  may  be  lacking.      In  some  instances  tlie  attacks  be- 
gin as  a  migmine  or  alternate  with  migraine.^     The  hirer  extremUie^ 
are  uniformly  most  afibcted,  and  the  paralysis  may  be  limited  to  them, 
but  in  other  instances  involves  every  skeletal  nmscle  exe(»pt  those  eon- 
trolknl  by  the  cranial  nerves,  so  that  the  patient  is  ineit  from  the  chin 
downwanl.     A  facial  weakness  has  Ix^en  ol)served  in  one  case.     Even 
the  voice  and   respiratory  efforts  may  be  weak,  sneezing  and  coughing 
impossible,  and  the  heart  has  in  certain  instances  been  found  dilat(»<l  and 
with  evidence  of  mitnd  insufficiency,  both  disappearing  with  the  attack. 
Such  attacks  last  from  an  hour  to  a  week  and  tend  to  uniformity  in  a 
;riven  case.     The  pamlysis   rcKjedes  in  the  reverse  order  of  invasion. 
Attacks  mav  recur  dailv,  weeklv,  or  once  in  several  v(»ars. 

During  the  attack  eledrmtl  reMpoiwat  in  nerve  and  mnscle  and  the 
tendon  reflexes  are  lessencHl  or  completely  abolished,  Ijut  tliere  is  neitlier 
reaction  of  degenenition  nor  sphincteric  incompetence.  Mechanical 
aiimulahiUfy  of  the  muscles  and  nerves  also  disappears.  The  mind  and 
general  sensation  and  the  s{)ecial  senses  are  unimpaired.  Th(^  attack 
subsides  about  as  rapidly  as  it  develops,  and  in  the  intervals  the  health 
is  usually  perfect.  Indeed,  many  of  these  pati(»nts  are  described  as 
unusually  robust  and  commonly  very  muscular.  The  muscular  contours 
at  times  have  even  suggestetl  the  myopathic  family  disord(*rs. 

Diagnosis. — The  diagnosis  in  familial  cases  should  be  easily  made. 
In  s|K)mdic  instances  the  behavior  of  the  reflexes,  electric^il  and  nie- 
elianioal  responses,  periodic  recurrence  and  absence  of  mental  and 
sensor}'  disturbances,  should  be  sutticiently  definite  to  distinguish  the 
condition  from  Av/x/mcr,  with  which   it  has  been  confounded.     A  first 

*  "Am.  Jour.  MhI.  SiMences,"  .June,  IJKM). 
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attack  may  suggest  Jjamlri/^tt  paralyni^y  but  again  reliance  may  be  placed 
on  tlie  quantitative  electrical  change. 

Prognosis  and  Treatment. — Thus  far  no  treatment  has  l)een  of 
much  service,  but  those  conditions,  such  as  fatigue,  which  appear  capable 
of  inducing  attacks  in  given  instances  must  be  avoided.  In  tJie  mi- 
grainous cases  bromid  and  caffein  have  proven  useful.  The  tendency 
is  for  the  disease  to  endure  for  life  without  compromising  it.  A  further 
knowledge  of  the  toxic  states  may  furnish  the  key  both  to  the  pathology 
and  treatment  of  tliis  rare  disrase. 


FAMILY  TREMOR. 

A  tremulous  condition,  particularly  of  the  hands,  but  also  in  some 
instances  involving  the  head,  face,  and  tongue,  closely  resembling  the 
tremors  of  multiple  sclerosis,  senility,  alcohol,  and  mercurj',  is  encoun- 
tered as  a  family  trait.  It  may  be  traced  through  several  or  many  gen- 
erations, and  affects  a  large  pro|X)rtion  of  the  family  members,  appearing 
before  forty  and  usually  before  twenty  yeare  of  age. 

The  majority  of  such  families  are  marketlly  neurotic,  and,  accord- 
ing to  Ilaymond,  the  tremor  may  be  considered  as  a  stigma  of 
degeneracy.  In  chai*act(»r  the  tremor  is  usually  fine  and  rapid.  It  is 
aecentnatiKl  by  effort,  fatigue,  and  emotion,  ordinarily  does  not  occur 
during  rest,  but  generally  clost^ly  resembles  the  intention  tremor  of 
multiple  sclerosis. 


CHAPTER    IV. 
FATIGUE  NEUROSES. 

Many  occupations  re([uiring  the  constant  repetition  of  certain  pre- 
cis(;  muscular  movements  may,  eventually,  through  overuse  and  fatigue, 
give  rise  to  disturbances  of  muscuhir  control  for  the  maiueuver  in 
(juestion.  The  condition  may  be  manifest  as  i)ain,  tremor,  weaknt^ss, 
or  cramp,  hut  usually  these  are  variously  combined  in  different  cases. 
This  group  of  motor  disturbances  is  also  calleil  occujxtfion  apaxm^s  or 
<KTHj)(ftio)i  nrurosex.  Many  of  them  are  described  under  terms  indi- 
cating their  particular  avocjitional  association,  as  scriveners'  palsy,  piano- 
players'  cramp,  s(»amstresses'  spjusm,  etc.  We  may  take  writers'  (•nimp, 
th(?  most  commonly  encountered  one,  as  a  ty|K»,  and  then  only  an 
(Miumeration  of  the  other  forms  will  be  need(Hl.  The  more  delicate  and 
hiofhlv  di  tie  rent  iated  the  finu'tional  movements,  the  more  readilv  does 
their  rep(»ated  overfatigue  set  up  this  inhibitory  condition.  No  definite 
anatomical  changes  have  been  found,  but  it  is  highly  probable  that 
improved  methods  will  demonstrate  morphological  alteration  of  the 
nutrlear  gray.  Vigouroux  ^  claims  to  have  found  changes  in  nerves  and 
muscles  in  many  cases,  and  sup|)oses  them  to  be  present  in  all. 

^    *l*rogres  Medicale,"  quoted  in  ''Aiiier.  Medico-Sui^.  Bulletin,"  Jan.  25,  1897. 


Writers'  cramp  is  variously  kiiuwii  as  scriveners'  palsy,  graplio- 
^pa^Duis,  mogigraphia,  chirospasm,  eto. 

Etiology. — A  neuroftat/tic  hcrrtUti/  and  a  Ecurotio  make-up  are 
vcri'  common  amoug  sufferers  from  writers'  cramp.  The  ueuroKiH  haa 
tK-fpUonally  be-en  noh.tl  in  brothers  and  in  parents  and  children,  but, 
ftnlinarily,  there  is  merely  a  trausmitt^  nervous  tare  constituting  a 
tendency  to  the  development  of  the  disorder  under  tlie  provocation  ot" 
OTcnise  of  a  certain  functional  group  of  niiis'ular  movements.  It  is 
much  more  common  iu  the  male  tlmii  in  the  li>iuaK>  hcx,  perhaps  owing 
t»  tlie  greater  proportion  of  men  engagcil  with  the  [wn.  It  most  aim- 
monly  develops  between  twenty  and  tifty  ycjii-s  of  <w/c,  bein^  very  rare 
before  and  after  these  extremes.  Its  (jrcjitest  incitleiiee  is  Ixlween 
twenty-five  and  thirty-five.  It  is  vcrv-  likely  t<i  :i|i|iear  during  jieriods 
of  physical!  or  mentjtl    strain,  especially  after  protractei!  anxiety  iirising 
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from  any  cause.  Occasionally,  some  /^tcal  iujuiy  to  the  hand  or  arm 
which  entails  additional  difBeulty  in  thtr  mechanical  process  of  writing 
niay  serve  t^)  provoke  it.  Neuritis,  neuralgia,  an<l  hemiplegia  affecting 
the  ttTiting  ann  have  been  followed  by  the  neurosis.  The  princiiial 
iia'imig  cause  of  the  trouble  is  exceatritv  irriting  in  a  bad  manner — that  is, 
in  any  style  that  de[>ends  n|Mm  the  employment  of  the  snmll  muscles  of 
the  IioihI,  wrist,  or  forejimi  in  chief,  and  in  whieh  the  writing  move- 
ments are  not  made  entirely  from  the  sh'^uldi'i'.  Thus,  wrilers'  i-rjMip  is 
praetiolly  unknown  among  steiuigriipli>Ts,  in  >|)ile  uf  ihe  riipidity  and 
tfdioasness  of  their  work,  owing  to  the  tiiet  that  the  chaniclers  iTiployed 
are  best  made  by  the  freeliand  method  i:iistomarily  eJiiployed.  Gowers, 
indeed,  encountered  a  stenographer  who  could  write  shorthand  readily, 
wliile  ordinani-  script  caused  a  spasm. 

Pathology. — Numerous  theories  have  been  advanced  regarding  the 
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patliology,  and  the  seat  of  tlie  disease  has  been  variously  placed  in  the 
muscles,  in  the  nerves,  in  the  spinal  centers,  in  the  cerelwlliim,  and  in 
the  cortex.  We  can,  at  once,  rule  out  the  muscle  and  the  nerve  as 
initial  Kmu,  because  in  onlinary  caxoK  the  muscular  control  for  movemeata 
not  of  the  jwirticular  occu{mtioaal  variety  are  fully,  promptly,  and  nor- 
msilly  exeoutctl.  It  is  imitossible  to  conceive  of  a  peripheral  lesion 
which  would  disturb  only  a  ct-rtnin  pur]H»ivc  function,  leaving  others 
intact.  In  most  all  Citscs  the  motor  function  at  fault  is  one  to  which 
the  motor  jii)])iiratus  hiLs  become  trained  and  habituated.  In  mme 
degree  it  is  automatic  and  subconscious.  Such  acts  arc  geiiemlly  sup- 
[H)scd  to  be  largely  subcortical.  Another  factor  is  interposed  by  the 
fiuiguc  element.  Htnlge  has  clearly  demonstrated  the  changes  in  motor 
cells  resulting  from  physiological  fatigue.  In  the  occupation  neuroses 
it  is  at  least  supposable  that  the  fatigue  may  overjiass  the  limit  of  reou- 
{>enitiun.  Well-authenticated  <uises  in  which  muscular  atrophy  has 
Hueceede«l  the  spasm  would  indicate  rather  conclusively  that  such  was 
the  case,  that  the  motor  cells  of  tlie 
conl  were  at  fault,  and  that  their 
trophic  (jowcrs  were  fiimlly  involve<!. 
Sensory  and  motor  symptoms,  func- 
tionally grouped,  woiUd  also  {>oint 
to  the  conl,  but  it  is  inij>ossihle  as 
yet  to  exclude  the  superior  cortical 
centers. 

Symptoms. — The  onsd  of  writ- 
ers' cmmp  is  connnonly  insidious. 
It  is  noticed  after  writing  a  am- 
sidersible  time  that  there  is  sensory 
discomfort  or  motor  diffictdty.  The 
hand  aches,  feels  numb  or  vvenk,  or 
may  l)ecome  cramjKKl  or  tremulous. 
After  a  moment's  rest  and  a  little 
rubbing  writiufr  may  be  resumi-d 
for  a  time,  when  the  trouble  reap- 
pears and  gnidually  less  and  less  work  is  requiwd  to  induce  the 
disabling  comlitioii,  until  in  extreme  csuies  merely  jHitting  the  lian<l  in 
the  writing  position  may  cause  it.  Sevend  forms  liiive  iKHm  descrilM-d 
depending  u|Km  the  major  symptom.  Thus  we  have  the  M;OT«(iV,/rtr/nufotw, 
nenridgU;  and  jinni/iftit:  vdridlei;  but  they  are  very  nirely  pure,  most 
cjises  slHiwing  a  combination  of  si'usorj-  and  motor  features.  Ordinarily, 
the  cnuup  is  painful  not  fn>m  the  niuseular  contraction,  but  lH«iuse  the 
i»art«  are  aHect<Kl  with  neuntlgic  jKiins  that  are  occasioned  only  by  the 
act  of  writing.  In  some  instances  they  are  so  severe  as  to  alone  attract 
tlie  [xitieiit's  attention  and  inhibit  the  act  of  writing.  In  other  and 
much  mrer  cases  a  feeling  of  weakness  appears  to  prevent  the  use  of 
the  pen,  but  it  is  usually  associate<l  with  pain.  Tremor  may  be  tht 
princi))al  feature,  and  is  practiotlly  a  manifestation  of  weakness. 

Motor  Disorders. — ^In  tlie  laise.  Fig.  242,  illustrated  from  photo- 
grajihs,  the  plan  of  holding  the  {>en  between  the  index  and  middle  fingers 
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was  adopted  when  spasm  first  developed,  and  for  a  time  })ermitted  a 
continuation  of  cleriwil  work.  When  seen  later,  the  hand  would  begin  to 
cramp  after  half  a  dozen  words  were  written,  as  shown  in  the  second 
cut,  and  in  a  moment  the  spasm  would  become  violent,  the  pen  would 
fidl,  and  the  fingers  and  thumb  would  be  extended  as  shown  in  the  third 
cut.  This  was  an  aggravated  case.  Commonly,  as  soon  as  tlie  s|)iism 
causes  uncertainty  in  writing  the  act  is  stopped  and  the  sj)asm  subsides. 
It  may  cause  a  great  change  in  the  writing,  which  tends  to  become 
cramped  and  full  of  uncertainties  and  zigzags.  The  jwn  is  forcibly 
jerke<l  and  thrust  in  various  directions.  At  first,  by  steadying  the 
writing  hand  with  the  other,  and  adopting  a  thick  penholder  or  one 
fitted  with  a  ball  held  in  the  palm  of  the  hand  or  with  rings  against 
which  the  fingers  are  pressed  in  extension,  writing  may  be  continue<l  for 
a  time,  but  usually  the  spasm  reapjH^ars.  If  the  other  hand  be  then 
used,  it  is  not  uncommon  for  the  sjjasm  to  a])pear  on  tliat  side  after  a 
few  months,  though  this  is  not  invariably  the  cjise.  When  the  spasm 
affects  the  second  hand,  it  may  also  cause  the  muscles  of  the  first  hand  to 


Fif.  242.— Writers'  cramp  (from  photographs) :  1,  Pen  held  between  iiiiKers  at  first  gave  relief; 
2,  spasm  begrinning  iu  thumb  and  index  ;  3,  fully  developed  spaMUi,  throwing  all  the  digitjt  except  Hniall- 
mt  floger  into  extension  and  causing  the  pen  to  fall. 


contract.  The  spasm  may  also  spread  to  the  muscles  of  the  forearm 
and  even  to  the  arm  and  shoulder. 

In  cases  of  moderate  severity  the  spasm  may  be  occasioned  only  by 
the  act  of  writing,  but  sometimes,  and  in  severe  cases  usually,  other 
acts  requiring  precision  in  finger  movements  also  call  it  forth.  In 
telegraphers'  cramp,  writing  with  the  Morse  key  or  the  j)en  often  alike 
causes  the  spasm  ;  musicians  may  experience  the  spasm  l)oth  in  instni- 
mental  manipulations  and  in  writing ;  seamstresses  by  using  the  needle 
or  the  scissors,  etc. 

The  power  of  the  hand  for  coarse  muscular  efforts  may  he  unim- 
paired, but  in  cases  of  long  standing  some  weakiuj.ss  in  the  muscles  most 
concerned  is  commonly  found,  and  in  such  cases  slight  wasting  may 
occur.  In  rare  instances,  when  the  use  of  the  affected  member  is 
pushed  in  spite  of  the  disability,  permanent  atrophy  may  result.  In 
figure  244  is  shown  the  hand  of  a  seamstress  in  which  lo<\il  pain  and 
spasm  were,  finally  followed  by  atrophy,  the  reaction  of  degeneration, 
and  fibrillary  twitching  limited  mainly  to  the  radial  half  of  the  hand  and 
ulnar  border  of  the  forearm,  namely,  to  the  muscles  chiefly  concerned  in 
the  use  of  needles  and  scissors.    The  electrical  responses  in  muscles  and 
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Fig.  24H.— 1,  Writers'  cramp,  handirritinK  in  1894;  2,  copy  of  same  made  very  iilowly  in  1897  by 
patient;  3,  written  by  aid  uf  left  hand,  itatne  patient,  1897;  4,  same  patient,  1897. 
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■wrres  may  be  normal,  but  in  protractG<l  cases  there  is  usually  an 
increase  aud  finally  a  decrease  of  excitability,  and,  as  in  the  rare  cose 
illastratcd  below,  the  reaction  of  d^;ctieration  may  be  present. 

Sensory  Disorders. — The  senworj'  ilistiirlwiice  is  sometimes  de- 
gcribcd  as  one  of  great  fatigue,  or  tliere  may  be  pain  and  tenderness. 
Tenderness  along  the  course  of  the  iier\'es  is  not  uiiconimon.  In  some 
cases  pain  is  located  in  the  small  bones  and  joints  of  tiie  wrist  or 
filers.  It  may  only  occur  on  attempts  to  write,  aud  it  may  or  may 
not  l>e  precctled  by  spasm.  In  certain  cases  it  extends  to  the  arm, 
axilla,  and  shoulder.  Such  paresthesias  as  "pins  and  needles,"  ting- 
ling, aehe,  "  tired  feeling,"  etc.,  are  often  complained  of,  and  may 
similarly  extend  up  the  arm.  Actual  hyperesthesia  or  anesthesia  are 
eDcounteriHl  only  when  neuritis  is  a8s«x^inted. 

Course. — Commonly  insidious  in  onset,  writers'  onunp  may  develop 
viib  some  suddenness,  after  an  emotional,  moral,  or  j>hysitid  storm,  and 
ten<ls  to  progress  so  long  as  writing  is  jiersistently  attenipted.  If  the 
opjirtsite  liand  be  trained,  it  usually  also  beeomcs  the  scat  of  cramp,  which 
i^  likely  to  increase  more  rapidly  than  on  the  side  first  affected.  If 
writing  l)e  completely  abjured,  the  cramp  gradually  becdincs  less  ami 


less,  and  may  entirely  cease  after  a  few  months  or  a  year,  but  is  very 
likely  to  return  if  continuous  writing  is  agjiin  taken  up.  The  tendency 
nf  the  cramp,  {uiins,  and  jHircsthctic  sensations  to  jH-rsist  and  increase 
if  the  writing  t>ceH|Kition  is  continued  is  pronouiict'd,  and  there  is 
danger  of  pushing  the  i-ondition  into  one  of  oi^tiic  changes,  with 
atrophy  and  permanent  jialsics. 

Diagnosis. — The  diagnosis  is  usually  made  by  the  [Kilient,  and 
nearly  every  lai^  clerical  fi)ree  and  fclegni|>h  ottice  furnish  cases. 
Momp/etfia  and  hemijJeffl'ei  from  organic  liiiiin  disease  are  some- 
times mistaken,  as  the  {wtient's  attention  is  fii'st  attracted  by  his  clum- 
i<iness  in  writing.  MHnciUotpiral  jui/ity,  neuralg'uii',  and  rhauniilti-  [tains 
an-  occasionally  mistaken  for  writ<Ts'  cramp,  bnt  in  all  these  coiidi- 
lionij  the  symptoms  arc  persistent  and  not  uloue  pnivokcil  by  writing. 
Spasm,  usually  present  in  writers'  cniuip  from  the  first,  is  also  absent. 
Hgtierin  may  i»resent  limited  trenKtr  and  jiioior  dilficuhy,  Imt  the  dis- 
ability is  not  rtHifined  to  writing,  aud  sensory  stigmata  aif  adihil. 

Prognosis. — The  pn^nosis  is  \■^■ry  inifavoralilc  it'  writing  lie  [kt- 
sisted  in.     If  the  patient  can  eomjtlctcly  al>stain  from  tlie  use  of  the  {>cn 
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or  similar  writing  implements,  the  spasm  tends  to  subside  and  disappear 
unless  the  case  is  of  long  standing  and  so  aggravated  that  all  sorts  of 
finger  use  induce  the  cramp.  The  neuralgic  cases  are  somewhat  more 
easily  managed  than  the  cramp  variety  if  prolonged  rest  can  be  secured. 
The  presence  of  any  removable  diathetic  disability,  as  lithemia,  favorably 
modifies  the  outlook,  and  the  termination  of  general  depression,  physical 
or  mental,  may  lead  to  marked  improvement  in  the  spasmodic  affection. 
The  tendency  to  recurrence  and  to  extension  has  already  been  noted.  It 
is  rare  for  a  patient,  even  afler  years  of  ix^t,  to  be  able  to  return  to 
writing  (XKJupations  without  a  reapj)eamnce  of  the  neurosis. 

Treatment. — Recognizing  the  fatigue  element  in  the  production  of 
writers'  cramp,  rest  becomes  the  princii>al  note  of  treatment.  All 
phj/Hkal  fai/hu/H  and  conditions  which  U}nd  to  make  fatigue  of  ready 
appearance  must  be  scrupulously  sought  and  carefully  managed.  Absci- 
lute  cessation  of  writing  is  of  the  first  imj)ortance.  Unfortunately, 
jmtients  whose  living  depends  upon  clerical  work  will  not  or  can  not 
conform  to  these  recpiirements  until  the  neurosis  completely  disables 
them.  ExercisfH  to  develop  the  strength  of  the  arms,  hands,  and 
fingers  should  be  employed,  and  massage,  baths,  and  electricity,  for  their 
general  tonic  effect,  are  of  some  service.  When  writing  is  again  taken 
up,  it   must   be    by  the   proper   full-arm    movement.     A    typewriting 


Fig.  245.-1,  Splint  to  immobilize  hand  and  wrist  in  the  treatment  of  writers'  cramp;  2,  splint  iii  uae. 

machine  can  often  be  substituted  for  the  pen.  The  use  of  spinal 
sedatives  to  c'oiitrol  the  cramp  and  permit  a  continuance  of  writing  is 
pernicious,  and  mrely  gives  even  temporary  help.  When  writing  is 
resumed,  the  free-hand  method  from  the  shoulder  must  be  employed,  and 
tlie  splint  (Fig.  245)  affords  a  help  by  immobilizing  the  wrist  and 
fingers  during  writing  exercises. 


OTHER   OCCUPATION   NEUROSES. 

The  general  considerations  pertaining  to  writers'  cramp  are  equally 
a|)plical)le  to  the  otlier  occupation  neuroses,  and  with  projx»r  modi- 
fication the  particular  features  are  identical.  Among  the  occupa- 
tion sjifisms  more  commonly  encountered  are  the  cramps  of  violin  and 
pianoforte  players,  telegraphers'  cramp,  seamstress'  cramp,  and 
hammer    cramp    in   smiths  and   artisans  using  the  hammer.     Artists, 
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flower-makers,  turners,  watchmakers,  knitters,  engravers,  masons  in 
using  the  trowel,  sailors  from  pulling  on  n>j>es,  tn^acUers,  cinnj)ositors, 
eoamelers,  cigarette-makers,  shoemakers,  milkers,  money-counters, 
letter-sorters,  and  players  on  various  musical  instnunents,  including 
drummers,  comprise  the  list  given  by  Grt)wers.  It  has  l)ei*n  notcxl  in  a 
shoe  salesman  fnmi  the  stooping  position  nwnleil  in  putting  on  s1uk»s,  in 
gum-chewers,  affecting  the  masticaton*  nius(*les,  anil  in  various  factorj' 
enployees  who  incessantly  use  the  same  movement  in  fiH»ding  or  at- 
tending some  machine.  Clergymen  and  other  public  sjieakers,  from  a 
fiuilty  use  of  die  vocal  apparatus,  may  acquire*  a  lan'ugesd  neurosis  that 
is  manifest  evcTy  time  the  voice  is  straimxl,  causing  a  sudden  loss  of 
modulation,  which  may  end  in  continuous  vocal  disability.  A  spasm  of 
a  similar  nature,  involving  the  lumbar  muscles,  hits  Ikhmi  seen  in  physi- 
cians, due  to  continuous  riding  in  carts  or  buggic»s. 


CHAPTER  V. 

NEURASTHENIA. 

Ix  1869  Beard,  of  New  York,  directtnl  general  attention  to  a 
ner\'ous  state  or  condition  marke<l  by  irritable  weakness,  and  adopted 
for  it  the  name  of  neurasthenia.  It  is  familiarly  known  as  nervous 
prosttmtion  or  nervous  erA/ni^/ow,  and  is  a  fatigue  neurosis.  In  Eur(>|>e 
it  was  at  first  somewhat  derisivelv  csdlcnl  the  American  diMeaj^e  or  Beard^s 
disease.  It  is  now  recognized  the  world  over  as  a  morbid  state ;  as  one 
of  all  time,  and  not  a  product  of  modem  life  or  of  American  condi- 
tions. It  is  marked  by  a  host  of  subjective  symptoms  and  a  very  few 
objective  phenomena,  all  more  or  less  variable,  and  most  of  them  incon- 
stant. As  a  rule,  all  forms  of  nervous  energy — psychic,  motor,  and 
oiganic — are  reduced,  so  that  fatigue  is  more  (|uickly  occasioned  than  in 
health.  There  is  less  endurance,  and  consequently  greater  irritability, 
which  most  shows  itself  in  the  mental  sphere.  The  whole  state  is 
sammed  up  in  the  classical  term  "  irritable  weakness." 

Etiology. — Neurasthenia  seldom  occurs  befon*  twenty  years  of  m/e 
or  after  fifty.  It  is  essentially  a  disorder  of  the  energetic,  priHliictive, 
tn)iibled  |x»riod  of  life.  Both  f<exes  suifer,  and  perhaps  in  e([ual 
proportion,  but  in  females  a  more  common  association  with  hysteria 
frequently  carries  these  cases  into  that  list.  In  this  country  the  hif/h 
ahitudes  of  the  Western  plateaus  and  the  extremes  of  e/imfttie  conditions 
m  the  Northern,  and  particularly  the  N()rthwest<'rn,  Stat(\s  apparently 
account  for  the  greater  frequency  of  neurasthenia  in  these  l(K*aliti(»s  than 
on  the  seaboard  and  in  the  Southern  States.  All  rnres  present  the  ilis- 
order.  Hebrews  and  Slavs  are  said  to  be  very  subject  to  it,  and  Scan- 
dinavians, at  least  in   this    country,  furnish  a    large    contingent.      A 
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neuropathic  furedity  is  less  common  than  in  hysteria  or  epilepsy,  but  neu- 
rasthenics are  very  commonly  found  at  the  head  of  a  neuropathic  strain. 
DebilUcUuig  comUtiotis  in  the  aiilecedeiits  of  neurasthenics  are  very 
common.  Gout,  rheumatism,  tuberculosis,  syphilis,  excesses,  dissipa- 
tion, malaria,  and  all  the  cachexias  in  {mrents  are  likely  to  discount  the 
stamina  of  offspring  and  favor  the  early  limitation  of  endurance  and 
vi^r  demonstrated  in  neurasthenia.  A  defective  education  that  omits 
discipline  and  the  cultivatiim  of  self-control,  j)oorly  fitting  the  child  for 
the  rude  shocks  of  later  life,  may  be  a  predisi>osing  cause.  Eklucational 
methods  that  overtrain  and  overstrain  may  directly  induce  the  neurosis. 
Ocrupationx  of  all  varieties  furnish  neurasthenics.  It  is  only  requisite 
tliat  the  element  of  overwork  come  in,  whether  the  labor  be  mental  or 
physical.  Overwork,  moreover,  is  a  variable  quantity,  relative  to  the 
forces  and  endowments  of  the  individual. 

Amonjij  the  incitinfj  cnnsea  overwork  is  the  most  common,  and  asso- 
ciated with  it  we  usually  encounter  atixiety,  worry,  or  excitement,  which 
depress  tiie  patient's  forces,  often  at  the  sjmie  time  impelling  him  to 
greater  eiforts.  The  business  man,  anxious  for  his  ventures,  works 
doubly  hanl  to  secure  suc(m\ss.  The  sh^epless  mother,  worn  with  care 
and  nursing,  does  double  and  treble  duty,  and  finally  *^goes  to  pieces" 
when  the  stniin  is  over.  The  overtniine<l  athlete  goes  "stale." 
ExeeHHei^,  by  their  del)ilitating  effects,  are  frecpu^nt  sources  of  neurasthenia. 
Alcohol,  t()l)a(*(M),  venerv,  masturbation,  either  as  onanism  or  withdniwal, 
unnatural  stimulation  of  sexual  resjK>nses,  and,  very  rarely,  sexual  con- 
tinence may  result  in  the  general  depression  we  call  neunisthenia. 
Trduma,  both  physical  and  mental,  may  induce  neunisthenia,  and  is 
likely  to  do  so  in  pr()|>ortion  as  the  psychic  shock  is  well  develo|)ed. 
Railwav  accidents  mav  breed  neurasthenia  in  those  who  do  not  reix'ive 
a  scnitch.  The  fright  is  oflen  worse*  than  the  blow\  Together  they 
may  cause*  a  double  injury.  A  nmscular  strain  from  overexertion,  as 
in  lifting,  may  stiirt  lu^nrasthenia,  particularly  if  the  back  Ikj  hurt  and 
there  is  suggestion  or  fear  of  serious  harm  having  been  done.  The  more 
neunisthenia  is  studied,  the  more  prominent  wmII  its  mental  side  biHxmie. 
Exhausting  if/ne^s^  either  from  acute  or  chronic  disease,  may  cause 
neunisthenia.  Various  toxic  nfdtes^  such  as  lithemia  and  syphilis,  are 
prone  to  |)r<)duce  it.  It  is  usually  difficult,  and  of^en  impossible,  to 
determine  the  exact  cause  of  neunisthenia  in  a  given  citse.  Ortlinarily, 
there  are  a  number  of  both  predisposing  and  exciting  causes.  In  a 
large  number  of  instaniH's  neurasthenia  is  sei*ondary  to  and  »ymptom(dic 
of  organic  conditions,  such  Jis  phthisis,  Bright's  disease,  dial)ett*s,  gout, 
rheumatism,  uremic  and  toxic  states  generally. 

Pathology. — Although  we  know  no  pathologic4il  anatomy  of  the 
disorder,  its  manifestations  are  those  best  explained  by  a  diminishcHl 
dynamic  energy  and  lessened  recuiK»nitive  j>ower  in  the  cerebn>spinal 
axis,  and  especially  in  its  cellular  elements.  This  may  be  a  nutritional 
<lefe('t.  The  very  constant  factor  of  persistent  overwork,  overstrain, 
and  overfatigue  in  the  causation  of  neurasthenia,  coupled  with  He^lge's 
fineliugs  in  the  motor  cells  after  an  expenditure  of  energy,  leads  to 
the  opinion  that  we  have  to  do  with   a   fatigue  neurosis,  general  in 
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distribution  and  comparatively  slight  in  degree.  With  this  view  in 
mind,  we  will  be  the  better  able  to  understand  the  symptomatology  and 
the  requirements  for  treatment. 

Symptoms. — ^The  symptoms  of  neurasthenia  are  extremely  numer- 
ous. Some  of  these  are  essential,  most  are  adventitioiis.  Charcot  con- 
sidered h4^adach€y  backache,  ffostro-intestinal  atony,  neiiroimuicular  treak- 
wss,  cerebral  depressimi,  mentaJ  irritability,  and  insomnia  as  the  funda- 
mental symptoms  of  the  disorder, — the  true  stigmata  of  the  neun)sis. 
Secondarily  and  inconstantly  arise  a  host  of  complaints  that  are  of  less 
importance  and  significance.  It  will  be  necessary  to  take  up  the  sym|> 
toms  seriatim.  It  may  be  said  of  them  all  that  they  indicate  a  deficiency 
of  function,  never  an  absolute  want  of  it.  The  reduction  is  one  of 
quantity  rather  than  of  quality,  but  is  never  absolute  in  degree. 

Motor  Disorders. — ^A  constant  condition  in  neurasthenia  is  mnscnlar 
%reakness.     The  patients  complain  that  nuiscular  efforts  are  promptly 
fatiguing.     They  can  only  walk  a  few  scjuares,  standing  a  long  time  is 
exliausting,  and  exercise  or  use  of  the  back  and  upper  extremities  pros- 
trates them.     They  oft<»n  show  a  remarkable  diminution  of  strength  as 
registered  on  the  hand-dynamomc»ter  or  in  lifting,  but  (xrasionally  a 
patient  can  put  forth  one  or  two  fairly  fon'iblc  efforts,  and  then  the 
strength  quickly  subsides.     Sustained  effort  is  imj)ossil)le.     As  another 
manifestation  of  the  genendized  myasthenia,  tremor  is  frequently  observed, 
and  can  usually  be  provoked  by  comparatively  slight  muscular  efforts. 
Lamarcq^  found  it  in   eighty-five  j^er  cent,  of  neurasthenics.     Many 
patients  complain  of  their  trembling  knees  and  shaking  hands,  or  the 
tremor  may  apjwar  in  the  handwriting,  es])ecially  towanl  the  end   of  a 
long  letter,  where  the  firmness  of  the  strokes  is  also  likely  to  be  reduced. 
Treraor  in  the  lips  and  face  is  sometimes  noticed.     Aluscular  tfritchinf/H 
in  the  face  and  extremities  are  not  rare.     The  tendon  rvJitwcH^  ordinarily, 
are  increased.     This  is  customarily  the  (sise  with  the  knee-jerk.     A 
tendency  to  widely  distributed  responses  is  frecjuently  i)resent,  so  that  a 
tip  on  the  patellar  tendon  causes  starting  of  both  lower  limbs  or  of  all 
four  extremities,  and  sometimes  gives  rise  to  a  complaint  of  |)ain  in  the 
back.     If  the  knee-jerk  be  re]>eatedly  prcKluced,  the    intensified   re- 
sponse first  elicited  may  gradually  subside  and  even  disappear,  giving 
another  evidence  of  the  early  fatigue  of  the  nervous  apparatus.      In 
s<^nie  instances  a  tap  on  muscle  or  nerve-trunk  will  ciill  forth  a  similar 
response.     Ankle-clonus  is  sometimes  present,  but  is  spurious  in  char- 
acter, and  only  a  few  vibrations  of  the  f(K)t  can  be  elicited.     Kepetitions 
of  the  test  may  fail  to  pnxluce  it.      Paralysis  or  abolished  knee-jerks 
are  not  found  in  neurasthenia  unless  due  to  other  coincidental  disease. 
Sensory   Disturbances. — Neurasthenia    never    causes   ancsfhrsia. 
When  this  is  present  we  have  a  condition  of  actual  deficit,  to  which  limit 
neurajjthenia  does  not  go.     The  vague  subjective  disturbances  of  sensa- 
tion, on  the  other  hand,  are  limitless.     Among  them  a  feeling  iA' f/encnd 
tiredness  and  fatigue  is  almost  constant,   and    the    recumhent    posture 
tends  to  become  habitual. 

»  **Revne  Neurol.,''  August  ir>,  1S96. 
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Headache  is  one  of  the  most  common  symptoms ;  it  is  practically 
never  wanting  and  often  is  descrilxKl  in  striking  terms.  In  some 
instances  it  is  slight  and  constant,  more  often  it  is  pnxluced  by  any 
muscular  or  mental  eifort,  and  occasioned  bv  any  disturbing  emotion. 
Usually  it  is  occipital,  "  at  the  base  of  the  brain/'  as  these  patients  are 
fond  of  saying ;  but  it  may  l>e  frontal,  temporal,  or  vertical.  One 
describes  a  sensation  as  if  the  head  were  splitting  or  the  skull  lifting  ; 
another  has  a  terrible  weight  or  a  severe  constriction  al>out  the 
head.  This  lead-cap  headaxihc  is  very  common.  Heaviness,  throbbing, 
buzzing,  a  sensation  of  wind  blowing  or  of  water  ninning  under  the  swilp, 
and  many  others  are  perhaps  indicative  of  the  vasomotor  disturbances 
within  the  skull.  Backache  is  equally  common  with  headache.  It  is 
probably  a  fatigue  symptom  for  the  most  part,  though  sometimes 
referable  to  gastro-intestinal  disturbances.  The  small  of  the  back  is  its 
usual  s(>at,  whence  it  streaks  up  between  the  shoulders  or  through  the 
loins  and  down  the  limbs.  Ver}'  commonly  it  is  associated  with  a 
"drawing"  sensation  at  the  back  of  the  neck,  and  the  occipital  {)ain  is 
then  usually  complained  of.  By  lying  down  or  by  padding  a  chair 
with  pillows,  some  relief  is  obtained.  The  advanced  case  customarily 
assumes  one  of  these  expedients.  In  milder  cases  the  backache  is 
occasioned  by  any  eifort  or  disturbing  circumsfcmces  and  subsides  upon 
rest 

Tenderness  is  usually  found  over  the  spine  and  is  rather  superficial 
in  character,  but  occasionally  is  intensified  by  deep  pressure.  Rarely 
the  spine  is  tender  its  entire  length ;  usually  only  small  sensitive  spots 
are  present.  The  upper  c<.Tvical  spine  near  the  occiput,  over  the 
vertebra  prominens,  opposite*  the  lower  angle  of  the  scapula,  at  the  waist- 
line, at  the  top  of  the  sacrum,  and  over  the  coccyx  are  the  favorite 
locations.  Soinetiines  the  tenderness  is  diffuse  ami  the  skin  over  the 
entire  dorsum  is  painfully  over-sensitive.  Sometimes  this  sensitiveness 
prevents  the  dorsnl  <lecul)itus  or  interfen»s  with  sitting  up.  It  is  likely 
to  be  aggravated  by  anything  which  disturbs  tlie  patient  or  increases 
the  other  symptoms.  Sensitiveness  on  the  head,  limbs,  or  other  por- 
tions of  the  trunk  is  not  rare,  and  is  usually  :iss<K'iate(l  witli  spontaneous 
pain  in  the  sjime  location.  The  outlines  of  these  sensitive  areas  are 
never  sharply  defined,  and  they  mny  shift  position  or  vary  in  intensity 
within  a  few  hours  or  days,  but  sometimes  remain  practically  statiomiry 
for  months. 

All  manner  of  vugue  sensations  of  heat,  cold,  prickling,  tightness, 
mmibness,  stitihess,  weakness,  fatigue*,  soreness,  ])ain,  pressure,  etc., 
referred  to  this  or  that  part  of  the  bodv  or  limbs  are  eonstantiv  encoun- 
tered.  In  addition  there  jire  a  host  of  abnormal  fe<'lin<rs  referred  to  the 
thoracic,  abdominal,  pelvic,  and  generative  organs. 

Visual  Disturbances. — The  neurasthenic  commonly  complains  that 
reading  has  grown  diflieult  IxM-anse  it  causes  headaeiie  and  vague 
distress,  and  states  that  the  letters  blur  or  run  together  after  a  few 
minutes.  In  other  instances  tli(»v  can  not  maintain  attention.  C^ireful 
examination  will  usually  demonstrate  that  the  acnuninodnfirr  apparatus 
and  the  retinal  scitsitirruess  are  proniptJ  if  fatigued.    One  is  a  motor  loss,  the 
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other  a  st»nsoiy  deficiency.  The  first  i.s  shown  by  the  rapidly  diminish- 
ing abih'ty  to  clearly  make  out  the  test-ty|K» ;  the  second,  by  the  quickly 
namiwinjj  visual  field,  due  to  impaired  sensitiveness  in  the  retinal 
peripher}'.  Both  may  bi*  rt^gaineil  after  a  slia:ht  rest.  A  high  and 
oscillating  degree  of  muscular  asthenopia  is  usually  due  to  neurasthenia, 
and  commonly  subsides  as  the  nervous  state  improves.  Deficiency  of 
the  interni  is  the  usual  finding. 

Photoplicbia  may  be  encountered  of  sufficient  intensity  to  keep 
patients  in  dark  rooms  or  wearing  colored  ghisses.  In  lessened  degree 
retinal  hyperesthesia  is  not  uncommon,  and  is  similar  to  the  cutaneous 
sensitiveness.  Misty  obscurities  and  a  veiling  of  vision  are  sometimes 
described,  or  everything  looks  strange  and  uiircid.  The  pupllH  are 
usually  verj"  mobile,  contracting  and  expjinding  exi*(^ssively,  sometimes 
sluggishly,  sometimes  very  actively  and  even  indejKnidently  of  light  or 
accommodative  eifort«i.  IneHjualities,  l>oth  transiiMit  and  |)ersistent  for 
days,  are  rarely  encountered.  Permanent  inecpiality  is  due  to  organic 
ilisease. 

Disorders  of  Hearings,  Smell,  and  Taste. — Hearing  is  ap|)arently 
frequently  disordered.  Thus,  patients  start  at  the  sh'ghtest  sound,  and 
often  tie  up  the  door-bell  and  se<»k  seclusion  to  avoid  all  such  irritation. 
This  is  as  much  mental  as  aunil,  p(»rhaps,  but  tinnitus  in  various  forms 
and  throbbings  in  the  ears  are  due  to  the  irritable  w(»akness  that  spares 
no  nerve.  Complaints  of  peculiar  or  bad  smells  and  tastes  have  a 
similar  significance. 

(iastro-intestinal  Disorders. — Nevvoun  inf1if/ei<tion  is   one  of  the 
commonest  features  of  neurasthenia.     The  appetite  is  often  «ipricious, 
and  may  be  excessive  or  greatly  diminished.     The  mere  thought  of 
food  may  be  repugnant.     In  milder  cases  there  are  complaints  of  the 
food  lying  heiivy  or  of  giiseous  eructations,  which  may  or  may  not  be 
attendcH.1  by  heart-burn.     The  gaseous  gtistric  distention   may  suggest 
dilatation,  and  often  provokes  cardiac  jmlpitjition  and  preconlial  and 
epigastric  distress.     In  more  aggravated  cases  dihitation  actually  occurs, 
and  hydrochloric  acid  may  disappear  from  the  gjistric  secretion.     Di- 
gestion is  retarded  and  deficient,  but  the  tongue  may  remain  clean  and 
nutrition  still  l)e  inadecjuate  to  maintain  the  IxKly-weight.     The  f^muU  in- 
testine Is  usually  affected  in  the  same  atonic  fashion,  causing  constipation. 
In  the  severe  cases  of  neurasthenia  all  these  conditions  are  aggravated. 
The  eructations  of  gas  become  frequent,  noisy,  and  distressing  ;  meteor- 
i*inuis,  colicky  pains,  alternating  constipation  and  mucous  diarrhea,  intes- 
tinal fermentation,  and  the  passage  of  undig(»st(xl  food  mark  the  atonic 
and  irritable  state  of  the  gjistrointestinal  tract.     Cases  present  great 
variations,  and  the  same  case  is  rarelv  consistent  in  reirard  to  these 
features. 

Circulatory  Disorders. — Cardiac  palpitation  (hu»  to  digestive  dis- 
turbance is  one  of  the  common  symptoms  in  neurasthenia,  but  may 
result  from  other  causes,  as  muscular  or  mental  efforts,  sudden  starts  or 
embarrassments  of  any  sort.  In  some  instances  it  reaches  a  high  degree 
and  is  attended  by  precordial  j)ain,  a  tumultuous  heart's  action,  throb- 
bing arteries,  and  generalized  distress.     In  other  cases  it  may  occasion 
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a  pseudo-angina  pectoris  that  mimics  a  stenocardial  attack  very  closely. 
A  small,  rapid  pulse  of  about  90  a  minute  is  commonly  present  in  neu- 
rasthenia, and  in  attacks  of  ])alpitation  it  may  reach  140  or  160.  The 
rate  is  promptly  increased  in  all  cases  by  any  distressing,  exacting,  or 
disturbing  cause.  Hemic  murmurs  are  not  rare  in  advanced  cases, 
when  the  general  nutrition  has  been  reduced.  The  feebleness  of  the  cir^ 
ciUaiion  is  shown  by  the  cold  extremities  commonly  encountered.  T  a«o- 
motor  dorim  in  neurasthenia  are  the  rule.  Localized  or  general  flush- 
ings, sweats,  and  aortic  throbbing  may  greatly  annoy  the  patients. 

Secretory  Disorders. — ^The  xirine  is  ordinarily  scant  and  high- 
colored,  Neunisthenics  drink  little  water,  and  the  irritating  urine  may 
cause  much  vesical  uneasiness  and  frequent  micturitiim.  There  is  com- 
monly an  increase  of  uric  acid  and  urates,  or  a  great  abundance  of 
phosphat(»s  and  oxalates  may  be  noted,  and  the  urine  may  l)e  neutral  or 
alkaline  in  reaction.  All  fluid  secretionny  as  the  jK»rspiration,  saliva, 
gastric,  intestinal,  and  synovial  fluids  inay  be  deficient.  In  other  in- 
stances they  are  increased,  or  increase  and  deficiency  may  alternate. 
Some  j)atients  complain  that  the  slightest  effort  or  embarrassment  causes 
them  to  sweat  profusely,  usually  about  the  head  and  neck.  The  cold, 
clammy  hand  of  neurasthenia  is  rarely  wanting. 

Genital  Disorders. — The  average  male  neurasthenic  complains  of 
le^taened  hcxiuiI  power.  If  unmarriwl,  nocturnal  emissions  frighten  him, 
and  he  is  convinced  that  he  has  siKU'nmtorrhea  by  the  cloudiness  of  his 
urine.  If,  p(»rchance,  there  has  b(?en  an  antecedent  habit  of  masturba- 
tion, every  symptom  is  warpeil  by  him  into  relation  with  the  supfiosed 
impotence,  and  he  develops  into  a  eonfirnuKl  sexual  neurasthenic  with- 
out erections  and  with  vague  paresthetic  sensations  or  actual  tenderness 
and  pains  in  the  genitals  that  claim  his  undivided,  brocnling  attention. 
If  married,  premature  ejacuhitions  and  loss  of  sexual  apjK'tite  in  milder 
cjises  are  followiKl  bv  actual  inabilitv  in  the  severer  forms,  and  some 
sensory  hyperesthesia  or  l(»ssened  sensitiveness  of  the  jiarts  may  Ik*  found. 

In  women  analogous  symptoms  are  (MK^ountered,  but  much  less 
freciuently.  Some  are  troubknl  by  nocturnal  orgasms  acccmipanying 
dreams  from  which  they  awake  nervous,  depressed,  and  exhaustcHl.  In 
married  women  sexual  appetite  may  at  first  be  somewhat  increased,  but 
(juickly  diminishes  and  commonly  disappears,  not  seldom  being  followed 
by  an  actual  distaste  or  even  disgust.  Pelvic  pains  and  genital  insen- 
sitiveness,  or  hyperesthesia,  are  often  added,  and  further  serve  to  iidiibit 
intercourse. 

Mental  Disturbances. — The  psychic  side  of  neunusthenia  is  an 
interesting  and  im|)ortant  feature  of  the  neurosis.  All  the  mental  niani- 
festiitions  of  the  neurasthenic  have  in  connnon  the  same  elements  which 
dominate  the  physical  features — namely,  weakness  and  irritiibility.  The 
c(ip(wiiji  for  iiwHtnl  work  in  dhrUlged^  just  as  the  muscular  jiower  is 
r(Kluce<l.  Protracted  mental  efforts  become  irksome  or  impossible,  and 
in  many  instances  attempts  to  read  or  think  or  converse  for  a  few 
minutes  produce  so  mucli  fatigue  and  discomfort  that  they  must  be 
discontinucnl.  This  inrnUd  fiHthenia  also  shows  itself  in  the  reducti<w  of 
the  mental  ('<)ncentnition  necessary  for  fixing  and  maintaining  attention. 
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Neiirasthonics  can  not  keep  their  minds  on  the  printed  {lage  nor  follow 
a  line  of  thought  for  any  great  length  of  time.  They  are  inattentive  to 
iletailsy  and  eonsetiuently  do  not  clearly  ap|)erceive  them.  Hence  arises 
the  alnaost  constant  comj)laint  of  a  losf^  of  memori/.  Active  spontaneous 
mtidnliony  which  is  dependent  upon  mental  strc»ngth,  is  also  riHihiced. 
Ideas  do  not  occur  to  such  patients  with  their  usual  vigor  and  rapidity, 
and  they  often  assert  that  they  can  not  think.  Their  vourage  naturally 
!4ibsides  with  their  strength.  Attractetl  by  the  eanliac  piilpitation  or 
their  sexual  incapacity  or  their  mental  debility,  or  by  any  other  neuras- 
thenic index,  they  become  introspect ivey  and,  misconstruing  their  symj)- 
toms,  develop  a  lot  of  nosophobias.  As  the  suggestions  and  reminders 
of  these  fears  are  constantly  present,  the  neurasthenic  l)ecomes  satuniteil 
with  them,  thus  still  further  reducing  the*  j)ower  of  attention  and  mem- 
on".  Tliey  l>ecome  morbidly  self-watchful  and  tend  to  hviMXihondriacal 
depression.  In  some  instances  these  morbid  fears  pass  into  insane  delu- 
sions and  obsessions,  and  are  then  beyond  the  boundaries  of  neuras- 
thenia, but  the  dividing  line  is  decidedly  indefinite.  Indeinl,  many 
psychoses  begin  as  a  neurasthenia  arid  even  general  jmn^sis  may  show  a 
neurasthenic  prodromal  perio<l. 

Fear,  arising  easily  from  a  consciousness  of  weakness  and  a  loss  of 
courage,  often  lK*comes  associated  with  external  conditions  and  sugges- 
tions. An  attack  of  palpitation  in  a  crowdcil  place  may  induce  a 
condition  of  fear  or  apprehension  constantly  associated  with  like  con- 
ditions. Some  fear  to  be  alone,  others  to  be  in  open  or  in  narrow 
or  in  high  places.  Some  fear  darkness,  some  storms,  some  lightning, 
some  s|KK.*ial  localities,  some  contamination  by  dirt  or  infection  by 
disease.  The  neurasthenic  always  recognizees  the  baselessness  of  such 
fears,  though  he  may  not  be  able  to  dis|)el  them  ;  the  insjine  hyjx> 
chondriac  accepts  them  as  actual  neces«iry  facts,  and  cjin  not  be  j)er- 
suadcd  to  the  contrary. 

Fre<iuently  the  neurasthenic  recognizes  a  diminishrfl  affect  ion  for  his 
family  or  others,  and  sometimes  is  greatly    troubled    by   it.     He  is 
irritable,  |)eevish,  fault-finding,  and  resentful.     The  business  man  dreads 
his  daily  tasks  and  dislikes  to  meet  new  customers  or  even  old  friends. 
The  emotions  are  less  stivble,  and  there  is  ever  a  tendency  to  weakness  and 
depression.     Such  patients  are  lacrvmose  on  slight  occasion  or  break 
down  in  telling  of  themselves  or  in  contemplating  their  darkeiuKl  future. 
Sleep  is  commonly  faulty  from  the  first.     Neurasthenics  habitually 
present  injiojnnia.     In  some  instances  there  is  a  difficulty  in  getting  to 
sleep  or  the  sleep  is  constantly  <listurbed.     Exceptionally  the  sleep  is 
sound  and  prolonged,  but  the  patient  awakes   an  refreshed  and  usually 
more  depressed  and  prostrate  than  upon  retiring.     Onlinarily,  the  sl(»ep 
is  disturbed  by  troubled  dreams,  which  ofUn\  are  of  a  dreadful  or  night- 
marish character.     In  shock  or  traumatic  cases  the  accident  episode 
may  ho  repeated  in  the  dreams  night  after  night  or  sevenil  times  the 
same  night.    Cliarcot  laid  especial  stress  ujK>n  such  formulated  dreaming 
in  neurasthenia. 

The  General  State. — In  neurasthenia  of  long  standing  the  general 
nutrition  is  commonly  defective,  and  high  degrees  of  anemia  and  ema- 


574  NEUBOSES. 

ciatioii  may  bo  oncoiintenHl,  XeuruHthenia  of  a  moderate  grade  of 
severity,  but  .sufficient  to  disable  the  patient  for  ordinary  pursuits,  is 
consistent  with  fair  nutrition,  and  some  of  the  most  invet<»rate  cases 
may  become  quite  fat.  Emaciation,  on  the  one  hand,  is  not  a  hoj)ele88 
indication,  nor,  on  the  other  hand,  does  phmipness  indicate  an  easily 
manageable  ciise. 

Forms. — In  view  of  the  multiplicity  of  symptoms  in  neurasthenia 
and  their  lack  of  uniformity  in  various  patients,  it  is  not  8uq)rising  that 
numerous  forms  have  been  describcHl.  The  terms  eerebraly  spinal,  and 
sexiuU  neurasthenia  have  been  used  to  designate  cases  in  which  symp- 
toms referable  respectively  to  the  head,  back,  and  genitals  have  pre- 
ponderatwl,  but  it  is  best  to  look  uikmi  neurasthenia  as  one  and  indivisible. 
Adventitious  or  (exaggerated  symptoms  may  variously  tone  the  clinical 
picture  in  different  cases,  but  neurasthenia  remains  a  generalized  disorder 
of  the  entire  nerve-ap|)aratus.  In  the  foregoing  descripti(m  of  neuras- 
thenia the  simple  variety  has  been  constivntly  in  view.  We  are  always 
to  have  in  mind  that  neurasthenia  may  be  mfmptomatic  of  some  organic 
process  of  which  it  is  a  secondjiry  expn^ssion.  Thus,  it  may  follow 
all  forms  of  extniordinary  illness  or  injury,  spring  from  the  various 
cachexias,  and  succeed  all  toxic  and  infectious  j>r<x;esses.  All  such  condi- 
tions must  be  eliminated  before  we  may  call  a  case  one  of  simple  or  ewte«- 
tkd  neurasthenia.  Again,  neurasthenia  is  fn»quently  encountered  in  rtJ*w>- 
cidtlon  with  other  neuroses.  This  is  particularly  true  of  hysteria,  and 
it  is  sometimes  imp)ssible  to  say  where  the  neurasthenia  ceases  and  the 
hysteria  begins.  For  such  cases  the  term  hyHteroneunustheniu  lias  l)een 
employed. 

Course. — Xeunisthenia  is  essentially  a  chronic  iruilady.  Onlinarily, 
its  oiiHct  is  insidious,  and  it  is  only  after  weeks  and  months  of  growing 
in(H)mpetency  and  laborious  efforts  to  carry  on  the  usual  duties  that  tlie 
pit  lent  re(M)giiizes  something  wrong  and  seeks  nuMlical  advice.  In  the 
traumatic  form  of  neurasthenia  the  neurosis  maybe  quickly  established, 
but  it  is  not  unconunon  for  the  patient  to  go  about  as  usual  for  several 
days  or  weeks  after  the  accident  or  injury,  and  gmdually  develop  the 
nervousness,  wcidvuess,  and  prostration.  Once  established,  neunisthenia 
tends  to  persist  indefinitely,  and  only  some  nidic^d  change  in  the  mode 
of  life,  serving  to  relieve*  the  j)atient  of  worry  and  work,  is  likely  to  favor- 
ably modify  the  condition.  Frequently  remissions  are  presente<l,  but 
the  patient  relapst\s  under  any  uiuisual  demands,  and  slowly  or  partially 
regains  the  foniier  stiitus.  Even  after  long  i>eriods  of  improvement 
there  is  a  tendency  to  ready  recurrence  under  the  influence  of  any  excit- 
ing cause. 

Diagnosis. — The  diagnosis  of  ncnirasthenia  is  usually  easy.  The 
combination  of  mental  and  physical  weakness  and  irritability  with 
gtistro-intestinal  at4)ny,  backache,  heudache,  insomnia,  and  rapidly  ex- 
hausted r(»tinal  s<uisitiveness,  justifies  the  diagnosis.  The  difficulty  mainly 
lies  in  overlooking  some  basic  orgiuiic  disease.  One  should  never  l)e 
content  with  a  diagnosis  of  neurasthenia  until  he  can  thoroughly  satisfy 
himself  that  \\v  is  not  confronting  a  symptomatic  form  of  the  neurosis. 
HyHfcria  may  be  ass<Knated  with  neurasthenia,  but  has  its  own  stigmata. 
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It  is  to  be  kept  in  mind  that  disturbances  of  function  in  neurasthenia 
are  those  of  irritable  weakness  and  not  of  actual  loss.  Anesthesias,  jwil- 
sies,  convulsions,  complete  loss  of  self-control,  actual  amnesias,  are  not 
the  property  of  neurasthenia,  but  are  the  ear-marks  of  hyst^^ria.  True 
kypoehomlria^fh  is  a  variety  of  melancholia  with  actual  insane  delusions 
regarding  bodily  states.  In  neurasthenia  the  phobias  are  under  at  least 
partial  control,  and  sometimes  can  be  completely  relieved  by  a  reasonable 
statement  of  the  facts.  As  l)efore  statt»d,  all  the  changes  of  function  in 
neurasthenia  are  in  the  nature  of  quantitative  reduction. 

Pr(^[llOSis. — The  outlook  in  neurasthenia  is  commonly  good  if  the 
proptT  treatment  can  be  instituted  and  maintained.  It  i>  often  very  diffi- 
calt  to  secure  the  cooperation  of  the  patient,  or  his  circumstances  may 
be  such  as  to  preclude  the  protracted  rest  and  change  usually  required 
to  restore  him.  In  that  event  he  worries  along  as  best  he  can,  possibly 
picking  up  some  drug  or  stimulant  habit,  and  may  recover  after  many 
montlis,  but  is  more  likely  to  bR^ak  down  completely  and  become  a 
confirmed  nervous  invalid.  If  of  a  psychopathic  stock,  some  pronounced 
mental  change  may  appear.  Cases  occurring  before  twenty  y(»ars  of  age 
are  likely  to  yield  readily  and  to  relapse  freciuently.  Such  early  demon- 
stration of  insufficient  stamina  natundly  indicates  an  unstjible  organi- 
zation. After  forty  the  prognosis  is  also  less  hopeful,  as  the  neuras- 
thenic exliaastion  occurs  in  tissues  that  have  largely  lost  their  resiliency 
and  recu|)erative  powers.  After  this  age  full  vigor  is  practicjilly  never 
refined  if  the  neurasthenic  state  has  been  severe.  A  neuropathic  or 
psychojwthic  hennlity  or  evidence  of  degeneracy  in  the  patient  reduces 
the  chances  for  a  full  and  permanent  recovery.  The  IxKlily  condition  is 
of  less  significance  if  orgimic  disease  is  absent.  Cases  of  extreme  emacia- 
tion often  resix)nd  admirably  to  treatment,  while  some  of  the  cases 
without  marked  disturbance  of  bodilv  function  are  inveterate. 

Treatment. — The  kevnote  of  trwitment    in    neurasthenia  is  rest. 
Depending  upon  the  severity  of  the  case,  n|K)n  the  temperamental  char- 
acteristics of  the  patient,  and  uj>on  the  sex,  this  rest  may  be  partial  or 
as  complete  as  we  can  }x>ssibly  make  it.     In  the  milder  cases,  especially 
those  occurring  fmm  overwork  in  scKlentar}-  pursuits,  in  patients  between 
the  ages  of  twenty  and  forty,  and  when  the  patient's  make-up  is  based 
upon  a  good  heredity,  the  full  Wier  Mitchell  rest  treatment  is  commonly 
not  required.     It  may  only  be  necessar\'  to  have  the  patients  spend  four 
or  six  additional  hours  in  bed  daily.     This  can  be  secured  by  having 
them  retire  shortly  after  the  evening  meal,  and  not  rise  until  late  in 
the  morning.     A  hot  bath  of  five  minutes'  duration  and  a  glass  of 
hot  milk  or  a  glass  of  beer  on  retiring  for  the  night  encourage  sleep. 
A  cold  douche  or  cold  sjx)nge,  to  the  full  length  of  the  spine  on  rising, 
gives  a  vigorous  morning  start.     In  addition,  an  hour^s  rest  in   the 
recumbent   jxysture  in    the    middle    of  the    day    should    be  enjoined. 
The  amount  of  ^pork  must  be  reduced.     It  is  rare  that  this  can  not  be 
done  even  in  the  most  responsible  positions.     It  should  be  needless  to  say 
that  the  condition  of  organic  actmfi/,  if  deranged,  must  be  put  to  rights. 
Coastipation,  a  sluggish  skin,  or  inactive  kidneys,  if  uncontrolled,  will 
defeat  the   best  general    management.     I^rge  quantities  of  drinking 
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water  usually  aid  in  several  ways,  and,  as  a  rule,  neurasthenics  shun 
water.  If  these  reg^ulations  can  be  instituted  during  a  vacationj  espe- 
cially one  8])ent  among  new  sceneSy  an  additional  advantage  is  gained. 

In  the  severer  male  cases  an  absolute  separation  from  business  and 
family  is  usually  required,  and  a  long  sea  voyage  with  a  pleasant  com- 
panion often  works  wonders.  As  a  rule,  the  more  outdoor  air  and 
recreation  that  docs  not  entail  effort,  the  better,  but  to  put  a  neurasthenic 
on  a  bicycle  or  on  long  walks  adds  fuel  to  the  flames.  A  carefully 
selected,  nourishimg,  fattening ^  unMimulaHng  diet  is  of  considerable  im- 
portance. If  the  scales  show  a  gain  of  a  few  pounds,  success  is  assured. 
M(»n,  unless  j)ractically  bedridden,  do  not  resi)ond  favorably  to  the 
Mitchell  rest-treatment.  The  enforced  idleness  and  confinement  to 
bed  is  rarely  tolerated  by  them  if  tliey  can  possibly  be  about. 

In  the  severe  female  case^y  and  sometimes  in  young  males  or  com- 
pletely prostrated  men,  we  must  have  recourse  to  the  full  rest  plan  laid 
down  by  Mitchell.  The  details  of  this  are  furnished  in  all  modem 
works  on  therapeutics  and  nee<l  not  be  rcjKjated  here.  By  this  plan  «?- 
penditure  of  energy  is  reduced  to  a  minimum,  drength  is  conserved  and 
increased  by  the  massage  and  electricity,  and  flesh  is  rapidly  made  by 
the  constant  feeding.  There  are  several  essentials  in  carrj'ing  out  this 
proccilure,  and  their  neglect  means  failure.  The  first  is  isolation  from 
relatives  and  friends,  and  the  establishment  of  an  entirely  new  and  hope- 
ful atmosphere.  In  some  instiuices  the  slightest  infraction  of  this  rule 
causes  immediate  relapse.  Equally  important  is  it  to  liave  an  ex|)eri- 
cnced  and  tactful  nurse. 

Any  amount  of  general  hospitiil  training  does  not  make  a  good  nurse 
for  this  class  of  patients  or  furnish  the  endless  tiict  and  self-repression 
needed  to  manage  them.  It  is  difficult  to  induce  nurses,  ac(»ustonied  to 
grave  operative  ciises  and  seven*  physical  illness,  to  appreciate  that  the 
endless  complaints  and  fault-findings  of  neurasthenic  patients  are  synip- 
tomiitic  of  their  state  and  not  merely  petulant  crankiness.  It  is  also 
very  important  that  the  treatment  take  place  in  a  suitable  location,  free 
from  disturbing  noises.  The  room  and  inuncHliate  surroundings  of  the 
patient  must  be  bright  and  cheerful.  If  isolation  with  a  suitable  nurse, 
preferably  one  able  to  give  mjiss{ig(»,  can  be  had,  the  other  details  of 
treatment  are  less  important.  The  absolute  milk  did  does  well  in  some 
cases,  and  is  in(lis|H»nsable  in  a  few  at  the  beginning,  but  if  HmkI  is 
digested  and  the  bowels  active  it  is  immat(?rial  what  the  i>atient  eats  so 
long  as  it  is  nourishing,  al)undant,  and  achninistered  at  frequent  inter- 
vals. Sleep,  usually  disturbed,  under  the  massage  and  foree<l  f<LH.Hling 
s(M)n  becomes  sound  and  prolonged.  Hot  milk,  an  alcohol  rub,  or  a 
glass  of  beer  at  bedtime  is  commonly  a  sufficient  hypnotic. 

No  scheme  of  treatment  in  neurasthenia  is  complete  that  ignores  the 
mental  elrnwnt  of  the  disorder.  These  patients  are  frequently  impression- 
able, and  particularly  so  as  regards  their  own  health  and  prospects. 
Their  ftnirs  can  not  be  laughed  to  scorn.  They  should  be  carefully  esti- 
mated, fully  explained,  and  then  disinissiHl.  It  is  not  advisable  to  allow 
these  patients  to  reiterate  their  <H)mplaints  to  the  physician  and  th€^ 
nurse,  and   the  family  must  be  instructed  to  refuse  to  hear  or  dis— 
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CUSS  them  with  the  patient.  Encouraginy  suggestions  and  hopeful  as- 
surances congtanUy  repeated  have  the  force  of  hypnotic  suggestion,  and  a 
very  real  therapeutic  value.  For  this  reason  the  physician  must  usually 
see  his  patient  frequently.  In  this  way  the  daily  use  of  static  electricity, 
hypodermic  injections  of  strychnin  or  water,  or  any  other  objective  ex- 
cuse, impresses  the  patient  and  permits  and  emphasizes  the  repeated  en- 
couraging suggestions. 

Thus  far  nothing  has  been  said  about  drugs,  and  there  is  very  little  to 
say.     Iron  and  arsenic  against  the  anemia,  trional  and  broniid  for  the 
insomnia,  laxatives  for  constipation,  may  be  given.     Strychnin  in  large 
doses,  or   bromids  and  sedatives  in   large  doses,  are   ill-advised  and 
commonly  harmful.     The  indications  are  to  rest  and  to  nourish,  not  to 
stimulate  or  to  depress.     HydrotherapeiUicH,  especially  if  carried  on  at  a 
distance  from  home,  yield  good  results  in  mild  eases.     It  may  be  said 
that  the  treatment  of  neurasthenia  requires  judgment,  tact,  perseverance, 
ind  personal  force  of  the  highest  order.    When  the  neurosis  is  secondary 
to  organic  processes,  its  treatment  is  similarly  second  in  order.    Climatic 
comUtions  embracing  windy  low-lying  stretches,  altitudes  above  3000 
feet,  and  fluctuating  extremes  of  temperature  are  decidedly  disadvan- 
tageous.  Asa  rule,  neurasthenics  do  best  at  the  sea-level  and  preferably 
at  the  seaside. 

37 
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CHAPTER  VI. 

HYSTERIA* 

Hysteria  has  been  an  interesting  problem  since  the  earliest  days 
of  medical  thought.  Unrecogniz(»d  it  occasioned  the  demoniacal  "  pos- 
sessions '^  of  the  middle  ages,  and  furnishe<l  some  of  the  martyrs  of 
witchcraft  and  religious  fanaticism.  Affecting  whole  communities,  it 
caused  epidemics,  allayed  by  appeals  to  St.  Guy,  St.  Vitus,  or  other 
tutelary.  It  has  been  seen  in  the  excit<Kl  religious  gatherings  of  all 
countries.  As  a  disease  it  was  long  supposed  to  be  limited  to  the  female 
sex,  and  was  attributeil  to  vajK)rs  or  other  influences  arising  from  the 
womb  ;  hencx)  the  name  hysteria.  Only  in  recent  years  have  the  en- 
demic and  epidemic  forms  been  understocxl,  and  the  male  found  to  share 
with  the  female  in  the  liability  to  the  psychoneurosis.     For  many  vears 
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the  mental  element  in  hysteria  luis  l)een  at  least  partially  recognized. 
M(H*bius  used  the  definition,  "A  state  in  Ayhieh  ideas  control  the  lx)dy 
and  produce  morbid  changes  in  its  functions.*'  So  far  as  the  paralyses 
and  contractures  are  concerne<l,  English  writers  have  descrilxxl  them  as 
**  depending  upon  idea.''  The  studies  of  Charcot  and  his  students  have 
placed  hysteria  U|x)n  a  firm  (»linical  Ixisis,  and  enabled  nearly  all  of  its 
inaiiif(»stati()ns  to  be  traced  to  disturbances  in  the  psychic  sphere  or  in  its 
substrata.  Janet  siiys:  "Hysteria  belongs  to  a  gnuip  of  mental  dis- 
<'ases  of  cerebnil  insufficiency  ;  it  is  esiHHMally  charact<'rized  by  moral 
symptoms;  the  principal  oni?  is  a  wejikening  of  the  faculty  of  |>sycho- 
logical  synthesis."  "  It  results,"  adds  Dutil,  *^  that  a  certain  number 
of  elementary  phenomena,  sensations,  and  images  are  not  presiTved, 
and  appear  to  be  repressed  in  the  realm  of  consciousness."  In  addition, 
there  arc  a  num])er  of  organic  phenomena — disturbances  of  nutrition, 
trophic  and  vasomotor  disorders — of  a  neurotic  character.  Hence,  we 
class  hysteria  as  a  psychoneurosis.  The  absence  of  detectable  primary 
changes  in  the  nervous  system  is  admitted  on  all  sides  even  in  very 
chr(Hii(!  eases. 

Etiology. — Hysteria  in  slight  or  severe  form  is  one  of  the  most 
common  of  nervous  diseases.  The  (Ufc  of  puberty  and  the  years  of 
adolescence  immediately  following  furnish  the  majority  of  citses.  After 
twenty-five  the  frequency  of  hysteria  declines  and  it  becomes  rare  after 
forty-five.  Before  ten  it  is  also  uncommon,  but  children  may  develop  it 
in  very  marked  form  even  as  early  as  two  or  three  years  of  age*.  Formerly 
considered  almost  exclusively  liniiteil  to  the  female  seXy  later  statistics 
go  to  show  that  males  and  females  are  affected  with  hysteria  in  nearly 
ecjual  ratio.  According  to  Marie,  in  the  lower  social  levels  mak»s 
pre<l()niinate ;  in  the  wealthier  classics  females  are  more  commonly 
affected.  Hysteria  is  a  disease  of  all  countries  and  all  rac4*s,  but  the 
Latin,   Slav,   and    Israelite  may   Ix'  considered  as  particularly    liable 
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nere€Ufy  plays  an  important  part.  Hysterics  usually  belong  to  neuro- 
pathic families.  Hysteria  in  the  mother  is  very  frequently  followed  by 
hysteria  in  the  daughter.  More  commonly,  however,  the  transmission 
is  hy  traniiformatUm  from,  or  to,  other  neuroses  and  psychoses.  Aiihni- 
ism  or  phthisis  in  the  antecedents  of  hysterics  plays  the  same  part  as  in 
other  manifestations  of  degeneracy. 

Incitinsr  Causes. — Emotional  disturbance  of  any  sort  may  initiate 
hysteria.  Fright,  grief,  worry,  chagrin,  and  every  sort  of  mental  and 
moral  strain  and  shock  are  the  common  starting-points  of  this  multiform 
disease.  Trannudism  furnishes  a  large  (piota  of  hysterics,  especially  of 
the  miile  sex,  owing  to  their  greater  liability  to  such  accidents.  In  all 
such  circumstiuices,  unless  conscioiLsness  be  abolished  instantly  without 
preoeiling  anxiety  or  fright,  the  attending  psychic  states  must  be  taken 
into  consideration.  As  a  practicid  fact,  the  likelihood  of  hysteria  fol- 
lowing trauma  is  in  direct  proportion  to  the  intensity  of  the  mental 
shock.  The  physical  injury  may  be  insignificant.  Lightning-stroke, 
surgical  wounds,  and  internal  conditions,  such  as  gastric  ulcers,  nephritic 
and  hepatic  colics,  may  act  as  causes. 

Inioxieaiion  by  lead,  mercury,   sulphid  of  carbon,  oxid  of  ciirbon, 
tobacco,    morphin,  oocjiin,  and   chronic  alcoholism,  or  even   a   single 
alcoholic  debauch,  may  induce  hysteria.      In  many   such  cases  these 
intoxications  furnish  a  basis  on  which  hysteria  develops  by  the  inci- 
dental action  of  some  other  provocation.     Tnfedion^t  di><ea^€Sy  such  as 
typhoid,  diphtheria,  influenza,  pneumonia,  scarlatina,  malaria,  and  syph- 
ilis, may   provoke  hysteria.     It  may  occur  in   cax*hecfic  Mates  due  to 
chlorosis,  diabetes,  phthisis,  and  cancer.     It  is  found  tos  an  associate  of 
all  organic  diseases  of  the  brain  and  spinal  cord,  frequently  appearing 
in  tabes,  syringomyelia,  and  insular  sclen)sis.     Either  mental  or  physic^d 
overwork  may  cause  it.     Wherever  people  of  suitable  age  are  domicilinl 
together,  hysteria  may  become  endemic  through  the  fon^e  of  imitation 
and  suggestion  arising  from  an  initial  case  of  hysteria  or  of  some  phys- 
ical disease.    Schools,  prisons,  barracks,  and  large  families  may  thus  be- 
come affecteil.     Usually  in  such  instances  there  is  great  similarity  among 
the  cases.      In  this  country,  under  the  prolonged  excitement  and  fervor 
of  protracted  religious  meetings  in  rural  districts,  endemics  of  hysterical 
spasms  and  even  of  dancing,  in  all  respects  similar  to  the  ine<lieval 
epidemic  dance  of  St.  Vitus,  have  develo|)ed.     Hysterical  jiatients  in 
hospitals  may  closely  mimic  all  the  symptoms  and  physical  disabilities 
of  other  patients  with  whom  they  are  kept  in  conta(;t.      In  other  cases 
they  reproduce  the  manifestations  of  some  disease  with  which,  in  their 
past  experience,  they  have  been  made  familiar. 

Symptoms. — ^The  innumerable  symptoms  of  hysteria,  to  follow  the 
plan  of  the  French  writers,  may  be  divided  into  two  major  groups  : 
those  which  are  essentially  persistent, — the  stif/mafa;  and  those  which 
occur  incidentally,  are  intermittent  or  transitory, — the  accidents  of 
hysteria.  The  stigmata  are  not  necessarily  present  singly  or  in  com- 
bination, but,  once  developeil,  t(;nd  to  persist  so  long  as  the  aflection 
lasts.  The  accidents  prc»sent  the  greatest  diversity  in  dittereiit  patients, 
but  usually,  if  they  occur  repeatedly,  tend  to  uniformity  in  a  given  case. 
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Further,  some  hysterical  accidents,  as  paralyses  or  contractures,  may 
be  of  long  duration,  and,  once  thoroughly  established,  have  the  force  of 
stigmata. 


STIGMATA  OF  HYSTERIA. 

The  stigmata  of  hysteria  are  nenaory^  motor ^  and  psychic. 

Sensory  Stigmata. — In  hysteria  the  sensory  disorders  are  (1)  of 
the  negative  variety, — anesthesias ;  and  (2)  of  the  |K)sitive  sort, — hyper- 
esthesias. They  are  usually  both  represented  in  a  given  case,  but  the 
anesthesias  are  the  more  importimt  symptomatically. 

Hysterical  anesthesia  may  affect  sensation  in  all  its  modes  and 
tenses,  including  the  special  senses.  The  general  cutaneous  sensibility 
may  be  disaggregated  so  that  only  certain  elements  i)ersist  and  a  limited 
group  of  stinuili  alone  serve  to  amuse  the  sensorium,  as  in  a  thermo- 
analgesia  that  jxirallels  the  sensory  dissociation  of  syringomyelia.  The 
diminution  of  sensibility  may  be  j)artial  or  complete,  and  often  varies  in 
the  same  i)jitient  within  a  very  short  time.  Various  degrees  of  anesthesia 
may  likewise  be  found  in  different  regions,  and  the  anesthetic  area 
represents  remarkable  variations  of  extent  and  distribution  in  different 
cases,  and  also  in  the  same  ease  at  different  times.  Some  form  and 
degrei*  of  anesthesia  is  nirely  lacking  in  hysteria  that  has  existed  any 
length  of  time,  and  often  it  is  developed  \evy  early.  It  is  obligatory 
to  persistently  search  for  it  in  every  instance,  but  care  must  be  exer- 
cised not  to  induce  it  by  suggestion.  As  a  rule,  hysterics  are  themselves 
ignorant  of  their  sensory  deficiencies.  The  anesthesia  may  he  (1)  super- 
ficial, affwting  mainly  the  skin  and  mucous  tissues,  or  (2)  it  may  involve 
the  deeper  structures. 

Cntancoxis  (nwMn<ia  may  be  absolute.  Pricking,  pinching,  hot  and 
cold  bodies,  produce  no  resjxmse.  Some  jwitients  are  merely  analgesic, 
and  this  is  the  common  defect.  Ijcss  frequently  there  may  be  thermo- 
anesthesia or  thermo-analgesia,  and,  most  rarely  of  all,  tactile  sensations 
alone  may  be  wanting.  Very  exceptionally  the  hysterical  patient  feels 
the  faradic  current  in  the  anesthetic  area  or,  more  rarely  still,  presents 
an  area  insensitive  to  this  stimulus  alone.  Complete  anesthesia,  hypes- 
thesia,  and  analgesia  are  the  commonly  encountered  forms.  The  mucous 
memhrnnr  within  the  range  of  examination  may  show  the  same  anesthetic 
modifications  of  sensibility.  The  buccal,  ])haryngeal,  laryngeal,  niisal, 
conjunctival,  anal,  urethral,  and  vaginal  surfaces  may  be  entirely  insen- 
sitiv<»  or  present  dissociation  of  sensation. 

The  deeper  paiia  are  frequently  anesthetic.  Bones,  muscles,  ligaments, 
and  nerve-trunks  may  sometimes  be  pierce<l,  twisted,  wrenched,  and 
contused  without  giving  rise  to  distress  or  even  provoking  a  localized 
sensation  of  anv  sort.  The  mumular  seme  for  a  limb  mav  l)e  abolished 
so  that  with  baudagc^d  eyes  the  patient  has  no  knowledge  of  its  jK)sition, 
can  not  estimate  weights,  recognize  pressure,  or  feel  fatigue. 

The  Special  Senses. — Ta^e  and  tnmll  may  be  |>erverted,  dimin- 
ished, or  abolished.     Certain  sapid  articles  may  fail  to  arouse  tlie  sense 


uf  Uste,  while  others  are  still  detected.  The  loss  of  taste  iis  usually 
limited  t*>  a  portion  of  the  tougiie  and  mouth.  Heanng  is  often  gpeatty 
dimini^ed,  but  complete  hysterical  deafness  is  verj-  tinfommuii, 
Rinne's  test  (riee  p.  64}  shows  the  disturbance  to  be  central.  When  the 
Ittss  of  h<'aring  is  pronounced,  one  commonly  tiiids  moru  or  less  anes- 
thesia in  llie  audilon'  canal  and  on  the  same  side  of  the  iicud  and  iWw, 
but  absolute  auesthesin  of  the  drumhead  is  cxceptiimul.' 


line]>e(ToureUi). 


I  hysteria  vision  is  very  frequently  modified,  and  some  of  the 
changes  in  this  special  sense  are  of  the  utmost  iiiiportanee  for  diaj^nosis. 
Complete  blindness  is  very  nire,  usunlly  of  abrupt  onset,  a  few  days' 
duration,  and  sudden  recovery,  but  visimi  is  often  rednocd  in  one  eye  to 
oountiDg  fingers  or  less.  Of  greater  frwiueney  and  of  more  importance 
are  the  lesser  and  commonly  persistent  defects.  These  consist  of:  (1)  A 
reduction  of  the  field  ;  (2)  troubles  of  color  perception,  and  (3)  errors 
of  accommodation. 

Contradion  nf  the  1  Tsrwi/  Fitld. — In  the  great  majority  of  hysterics 
the  visual  field  is  enncentrknUy  eontraeted.  This  is  usually  found 
bilaterally,  but  commonly  more  on  one  side  than  the  other,  and  some- 
times only  on  one  side.  The  defect,  as  in  that  of  all  the  special  senses, 
when  unilateral  or  most  marked  on  one  side,  usually  corresponds  to  a 
nniiateml  distributii>n  of  disturbed  cutanecnis  sensibility,  but  the  opposite 
situation  may  be  encountered.  In  total  amblyopia  the  confraclion  of 
the  field  reduces  it  to  zero.  In  a  given  case  the  retraction  of  the  field 
is  practically  permanent,  but  it  may  fluctuate  greatly.  An  epileptiform 
attack,  fatigue  of  the  eve,  emotions,  and  variations  of  attenlii>n  may 
modify  its  limits.  Hysterical  hemiopia  and  scotomata  are  bo  infrequent 
that  they  should  always  suggest  an  organic  lesion. 

The  iliiechromatojimii   is   more   characteristic  of  hysteria  than   the 

ointracted  field,  which  is  also  pre^nt  in  neunisthenia.     In  the  normal 

eve  the  fields  for  the  various  elementary  colors  are  not  coextensive  (see 

p.  S3).     In  their  natural  order  blue  has  the  lanjest  field,  followed  by 
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yellow,  oniiit^',  nsl,  (jreen,  iinil  violet.  In  lijsUna  not  only  art-  the 
fields  for  iomi  and  Unlit  (xTci'ption  contracted,  but  tlione  fur  ti)ton.  are 
alwi  diminitiiiL-d,  and  to  a  [)roi)ortiiinat«  dc^rci'.  Tlic  iinjiortjint  ]Kirli<-ii- 
larity  is  that  tlio  muTnal  order  is  generally  cliangiiL  Tlic  ml fi-lil  ■<j'f-u 
errtfiln  the.  blue.  When  the  ador-Heldn  are  extiiiguiulied,  tliey  ii-o:illy 
(lisa|)))ear  in  this  order :  violet,  jin-en,  Ijhie,  yellow,  ami,  IuhI  "/  "II.  nil. 
Objects  ai-e  then  finally  wen  as  grayisli,  and  we  have  the  condition  of 
ttehrtmialoiiHui. 


7j^\m.CiJ^ 


-HjjiiIpi^' 


Aixtymmwlaiir^  errorB  in  hysteria  are  sometimes  encountered,  by  which 
near  vision,  partii^uhirly,  is  ren<.lei\-<l  iiiulty.  To  the  same  gourco  have 
l>een  attributed  the  vimiocular  dijjlojiia,  polffopin,  maavpma,  and  viirro/mtt 
that  are  occasionally  met.  In  tliia  condition,  with  the  opposite  eye  cov- 
ered, the  patient  fixes  the  gaze  ujmn  a  pencil  close  to  the  eye.  As  it  is 
withdrawn,  its  image  doubles,  and  at  a  greater  distance  a  third  may  ap- 
pear, and  they  all  increase  in  size,  and  again  diminish  as  the  pencil  ap- 
proaches. Errors  of  curvature  in  the  cornea  must  be  excluded  to  render 
the  symptom  significant. 
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It  has  rucently  been  recognized  tliat,  aside  from  compiete  bilateral 
blindness,  the  various  forms  of  hysterical  amblyopia  are  not  present  in 
binocular  vision.  Even  opening  the  unaffected  eye,  in  the  case  of  uni- 
lateral amblyopia,  at  once  widens  the  contracted  field  (Parinaud). 
Piitients  who  can  not  read  with  either  eye  alone  may  do  so  readily  with 
botli.  That  the  amblyopic  eye  sees  is  easily  demonstratinl.  A  red 
glass  over  the  affected  eye  and  a  prism  over  the  other  double  the  image 
of  a  flame,  and  the  red  image,  corresjwnding  to  the  amaurotic  eye,  is 
distinctly  seen  by  hysterics.  Or,  in  a  case  of  unilateral  green-blind- 
ness, a  prism  doubles  the  image  of  a  green  object  and  both  are  ])crceived 
as  green.  Again,  an  eye  that  fails  to  detect  everything  but  red,  upon 
looking  at  a  revolving  Newton  wheel  bearing  red  and  green,  sees  it  to  be 
whitish,  as  does  the  normal  eye,  proper  cognizance  having  evidently  been 
taken  of  the  complementary  green.  It  is  evident,  therefore,  that  the 
trouble  is  not  in  the  eye  or  in  the  paths  of  conduction,  but  that,  under 
onlinar\'  circumstances,  the  impression  fails  to  enter  the  field  of  per- 
sonal consciousness.  These  symptoms  are  unattended  by  any  change  in 
the  retina  or  media.  Spiller  ^  insists  tliat  the  laehryjmd  reflex  remains 
in  hysteria  even  when  the  eye-parts  and  the  side  of  the  face  are  anes- 
thetic, while  in  oi^nic  lesions  the  tears  are  not  similarly  secreted  u|)on 
irritating  the  conjunctiva,  as  with  a  piece  of  pa|)er  placed  under  the 
lid. 

Distribution  of  Hysterical  Anesthesiaa. — In  a  very  small  pro- 
portion of  cases  the  anesthesia  in  hysteria  involves  the  entire  cutimeous 
and  mucous  extent.  Usually  it  is  limitc»d  (1)  to  one-half  of  the  body ; 
(2)  to  areas  of  more  or  less  definite  geometric  outline ;  and  (3)  to  dis- 
crete islets. 

HyMerieal  heniianedhesiii  is  a  common  distribution  of  sensor}'  de- 
ficiency. Ordinarily,  it  affects  the  left  half  of  the  body,  and  is  sharply 
limited  by  the  median  line.  If  intense,  the  ap])roachable  mucous  sur- 
faces on  the  same  side  are  commoidy  also  anesthetic.  As  a  rule,  the 
special  senses — sight,  hearing,  smell,  and  taste — are  blunted  on  the 
anesthetic  side,  but  in  some  cases  the  special  senses  are  affected  on  the 
opposite  side. 

Anesthesia  in  geometrical  areas  is  frequently  encountercKl.  An  entire 
extremity  or  a  band  about  an  extremity  may  alone  be  anesthetic.  The 
distribution  may  often  be  described  as  a  sleeve,  glove,  scx^k,  stocking,  or 
Jrawers-1^  anesthesia.  The  outlines  have  no  relation  to  the  anatomical 
distribution  of  the  nerve-trunks  whatever,  but  are  referable  to  functional 
groupings.  They  often  have  a  suj)erim[K)sed  relation  to  functional  dis- 
turbance, as  in  cases  of  paralyzed  or  contracte<l  limbs,  diseased  joints,  or 
local  injurj'.  In  hysterical  amblyopia  the  (conjunctiva,  lids,  and  a  cir- 
cular area  about  the  eye  are  usually  anesthetic.  In  hysterical  deafness 
the  auditory  canal  and  concha  are  frequently  insensitive.  In  hysterical 
aphonia  the  larynx  may  be  anesthetic. 

Islds  of  anesthesia  of  peculiar  and  paradoxicid  outline  are  sometimes 
encountered.  These  may  be  many  or  few,  and  it  often  requires  minute 
and  painstaking  search  to  find  them. 

1  »*  Phila.  Med.  Jour.,"  May  17,  1902. 
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Peculiarities  of  Hysterical  Anesthesia. — 1.  In  the  first  place, 
tht!  outlines  of  limited  liysterical  aa(»tliesias,  excepting  hemianestiieeia, 
do  Dot  conform  to  tlic  anatuinieul  distribution  of  cutaneous  nerves  or  to  tbe 
setiiiory  nrcfls  relutt-d  to  the  vcrtcbrnl  segmente,  l)ut  ratlicr  to  the  mental 
asBociation  of  functionH,  and  probably  to  their  cortical  reprefientations. 

2.  The  organic  and  teiuion  irftexex  in  hysterical  anCHthesia  are  not 
modified,  as  in  organic  leHioDu  marked  by  iosensitiveness.     Tlie  pupil 


r('sjM>nds  to  light  and  arrommothition  and  t^i  pinching  of  the  neck, 
even  when  the  eye  is  amblyopic  and  the  skin  of  the  neck  is  insensitive. 
Th<'  aMominnl,  creniaKUrir,  knee,  and  tw  reflexes  are  not  abnormal.  Tiie 
'•iifdifiG  and  reiq)iralory  reflexes  to  painful  cntaneons  stimulation  are  re- 
tained, even  wh(m  an  anesthetic  zone  is  used.  Sometimes  a  spurious 
ankle-<-hmM.s  can  be  obtained.  Other  reflexes  dependent  principally 
U]W)n  sensation  are  alxilishwl  by  hysterical  anesthesia.  The  patpfbrttl 
and  phat^ynt/fal  reflexes  disappear  if  the  parts  are  insensitive.     The 
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pharyngeal  reflex  is  lost  in  ninety  per  cent,  of  hysterics.  Tickling  of  the 
tnink  or  the  plmdar  surface  does  not  produce  the  usual  responses.  Buz- 
zard lays  especial  emphasis  on  the  loss  of  the  plantar  reflex,  with  reten- 
tion of  die  knee-jerk,  in  hysteria. 

In  many  instances  the  knee-jerk  Ls  relatively  increased,  and  often  a 
sliirht  clonus  niav  I)e  obtained  at  the  ankle.  There  is  also  a  tondencv 
for  a  tap  on  the  knee  to  induce  jerking  of  the  trunk  or  both  limbs,  in 
addition  to  the  true  knee  phenomenon. 

3.  The  anesthetic  zones  are  movithle.     Though  they  may  persist  for 
months,  and  even  years,  they  are  not  absolutely  fixed,  and  often  are  even 
capricious.     A  number  of  things  may  serve  to  promptly  or  gradually 
modify  them.     Hysterical  attacks  frequently  change  the  distribution  of 
the  anesthetic  zones,  and  sometimes  are  preceded  by  an  increase  in  their 
size.     During  such  attacks  the  anesthesia  may  completely  disapj>ear. 
Anesthetics  or  a  dose  of  morphin  or  alcohol  sometimes  cmise  its  tempo- 
rary disap|x»arance.     Hypnotic  somnambulism  and  suggestion  may  dis- 
place anesthetic  areas,  and  they  may  disapjwar  during  sleep.     If  the 
patient's  attention  be  strongly  fixed  on  an  anesthetic  area,  it  may  mo- 
mentarily restore  sensation.    In  the  same  way,  as  pointed  out  by  Patrick, 
the  boundaries  of  the  anesthetic  area  may  enlarge  during  the  course  of 
an  examination,  the  attention  in  this  cjise  naturally  being  directe<l  to  the 
loss  of  sensation.    The  action  of  so-called  edhemogenic  atjeuta  is  supj)osed 
to  be  largely  due  to  the  attention  and  suggestion  they  invoke.     By  the 
application  to  the  anesthetic  areas  of  a  great  diversity  of  objects,  such  as 
metal  plates,  magnets,  wockIs,  metals,  minerals,  and  gases,  or  by  the  use 
of  elwtrical  currents,  (»s|)ecially  fanidism  and  static  s|)arks,  the  anesthesia 
may  be  made  to  shift,  sometimes  to  disap])ear,  and  often  to  tmnAfer  to 
the  opjK)site  side.     Some  patients  are  susceptil)le  to  one  agent,  some  to 
ant>ther,  api>arently  in  proportion  as  their  attention  or  fancy  is  captivatcnl. 
When  the  anesthesia  is  transferred,  it  tends  to  return  to  the  side  wheiu»e 
it  was  displaced,  but  in  doing  so  osciUatrH  from  side  to  side  several  times 
before  finally  locating  in  its  old  habitat.     A  transfoniudion  of  tactile 
into  visual  sensation  sometimes  occurs.    Biiiet  first  descril)ed  this  curious 
phenomenon.     If  letters,  figures,  or  geom(»trical  outlines  be  traced  with 
the  finger-nail  or  a  pencil  ujxm  anestlu^tic  skin  areas,  the  patient  ran  see 
them  on  a  blank  wall  or  screen.     Frv  ^  also  found  that  if  a  colored 
screen  were  used,  the  patient  descril>ed  the  tracking  as  surroundtnl  by  the 
a)lor  complementary  to  the  one  before  her ;  for  instance,  w^ith  a  blue 
screen  the  figures  appeared  to  be  in  a  hmI  fi(»ld. 

4.  It  is  a  striking  and  paradoxical  fact  that  hysterics  are  not 
disturbed  by  their  sensory  losses,  and  are  usually  entirely  ignorant  of 
them  until  deciphered  by  a  mcilical  examination.  For  instance,  the 
small  and  delicate  movements  of  the  fingers  onlinarily  so  dependent 
upon  sensation  may  be  perfectly  |)erformed  by  the  anesthetic;  hand  of 
the  hysteric  under  the  guidance  of  the  eye.  Apj)arently  the  motor 
image  is  called  up  and  exteriorized  through  the  motor  paths. 

5.  It  has  been  noticed  that  a  hand  completely  anesthetic  to  all 
forms  of  sensation  would  yet  grasp  a  pencil  or  other  familiar  object,  ami 
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promptly  indicate  its  use,  when  the  patient's  eyes  were  bandaged  and  all 
sensation  denied.  In  the  same  way  an  anesthetic  leg  and  foot  may 
cause  no  incoordination  in  walking.  These  paradoxical  features  have 
usually  been  attributed  to  deceit  and  simulation,  but  are  presented  by 
similar  cases  the  world  over  without  possibility  of  collusion. 

0.  The  sensory  disturbance  is  frequently  located  by  topical  or 
traumatic  ciuises.  The  frecjuency  of  left-sided  hemianesthesia  is 
related  apparently  to  the  lesser  strength  of  the  left  side.  The  super- 
position of  sensory  disturbance  to  inflamed  joints  or  to  injuries  or  to 
jK)ints  of  focused  attention  may  often  be  noted. 

Hysterical  hyperesthesia49  are  very  common.  Neuralgic  pains 
and  other  disturbance  of  sensation  may  occur  in  hysterics  as  well  as  in 
others,  without  having  any  special  significance,  but  often  from  such  a 
source  or  from  a  blow  or  fn)m  the  mere  fixation  of  attention,  perhaps 
through  misdirected  solicitude  of  the  physician,  there  develops  a  peculiar 
ttenHtfiveneitM.  This  is  usually  circumscrilx^.  It  may  involve  a  joint 
(Brodie's  joints)  or  an  entire  limb,  but  is  practically  never  generalized 
or  even  of  hemiplegic  distribution.  It  is  often  confintnl  to  narrow, 
su[)ei*ficial  zones  or  |K)ints,  as  at  the  vertex,  giving  rise  to  the  classical 
clamiii^  about  the  breast^,  along  the  spine,  in  the  gn)ins,  and  at  the  pit 
of  the  st<miach.  The  glandular  portions  of  the  breasts,  testicles,  and 
ovaries  may  be  similarly  sensitive.  Such  sensitive  S|>ots  are  frequently 
found  in  the  midst  of  an(»sthetic  areas,  and  while  the  surface  may  be 
ex<juisitely  sensitive  to  the  touch  of  a  finger,  the  pricking  of  a  pin  may 
cause  no  dis(H)mfort.  It  will  frequently  be  found  that  if  the  patient's 
attention  is  strongly  diverteil,  the  area  so  intensely  sensitive  may  be  less 
sensitive  than  normal  and  entirely  tolemnt  of  firm  and  deep  pressure. 
In  the  same  way,  by  su^j^stion  or  the  application  of  various  inert  sub- 
stances, the  sensitiv(Miess  may  be,  at  least  momentarily,  suppressed. 
Then*  is  always  found,  upon  close  investigjition  of  such  sensitive  areas, 
[)artidoxical  |)eculiarities  similar  to  those  in  the  anesthesias,  and  which 
serve  to  proclaim  their  hysterical  nature. 

If  su(!h  a  hy|)eresthetic  zone  arises  from  or  becomes  associated  with 
some  mental  storm,  [)ressnre  u[>on  it  may  serve  to  revive  the  memories 
in  (juestion  and  provoke  a  hyst<'rical  fit.  It  is  then  denominateil  a 
t<p(tf<in()(/nn'v  or  hyd(TO(fenle  point  or  zone.  The  mental  character  of  hys- 
terical hyperesthesias  is  evident  in  their  gen(»sis  and  ass(K'iations.  Of  a 
similar  nature  are  the  disagreeable  or  painful  sensations  provoked  in 
rare  cases  by  (certain  substances  or  by  heat  or  cold.  Paresthetic  ting- 
lings,  nnmbmss,  etc.,  are  companitively  rare. 

Motor  Stigmata. — The  motor  stigmata  of  hysteria  must  be  shar|)ly 
distinguished  from  the  motor  accidents  to  be  considered  later.  The 
stigmata  are  usually  unknown  to  the  [>atient,  and  must  be  sought  by  the 
pliysician.  Practically,  they  differ  from  the  accidents  only  in  degree, 
an<l  show  tlie  substratum  of  more  marked  errors  of  motor  control,  which 
are  likely  to  <levelop  as  accidents  at  any  moment.  In  many  ways  they 
are  indicative  of  the  automatism  which  is  one  of  the  most  marked 
features  of  the  psychoneurosis. 

1.  Movements  in  hysteria  are  retarded.     The  reaction  time  is  in- 
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creased  often  for  the  simplest  movement,  and  in  proportion  to  the  insen- 
sibility of  the  {Kirts  brought  into  play.  The  retanlation,  therefore,  is 
ckiBfely  allied  to  the  anesthesias.  It  may  be  iiiereased  by  <liverting  the 
patient^s  attention  or  diminished  by  concentrating  his  attention  upon 
the  given  act.  In  automatic  movements  provoked  subconsciously  or 
under  hypnotism  the  retanlation  disapjiears,  showing  its  psychical  nature. 

2.  Movements  are  maladroit  and  incofjrflinafe,  unless  carefully  super- 
vised by  the  jxitient;  and  this,  again,  is  pn)jH>rtionatc  to  the  anesthesia 
ami  the  obliteration  of  the  nuiscular  sense.  In  automatic  and  subcon- 
.^cious  movements  the  incoordination  disapi)OJirs.  Partial  or  complete 
catalepsy  and  automatism  in  such  limbs  may  be  present  if  the  {mtient 
can  not  see  the  limb  or  otlierwise  gain  an  idea  of  its  ]M)sition. 

3.  Hysterical  patients  an^  often  incapable  of  ])erforming  several 
acts  siniidtaneously,  as  they  are  unequal  to  the  division  of  attention 
therebv  necessitated. 

4.  Vohintar\'  intentional  movements  are  usuallv  weakened.  Patients 
who  may  in  an  automatic  manner  show  great  strength  in  the  per- 
formance of  customary  and  habitual  tasks,  when  asked  to  make  a 
test  effort,  as  upon  the  dynamometer,  register  an  insignificant  amount. 
They  appear  incapable  of  willing  an  ettbrt  of  which  they  do  not  |X)ssess 
the  deeply  graven  motor  image.  The  difficulty  again  is  mental — the 
outcome  of  their  diminished  volition  and  attention.  Amvasthenia  is 
ma?t  marked  in  the  insensitive  parts,  and  foreshadows  the  paralytic 
accidents. 

5.  Ill  many  hysterics  there  is  a  tendency  to  rigidities  or  con- 
tractures. It  may  be  demonstrated  in  weakentd  or  anesthetic  limbs, 
and  Ls  often  indicated  bv  exalted  n^flexes.  It  nuiv  be  i)r()voked  bv  an 
elastic  bandage,  deep  massage  of  the  muscles,  shar[)  fl(»xion  or  extension 
of  jouits,  faradization,  frictions,  [wrcussion,  and  suggestion,  varjing  in 
different  jmtients.  The  contractures  thus  inducwl  invade  both  flexors 
and  extensors,  and  fix  the  joint  in  a  characteristic  attitude,  the  same  as 
that  in  the  accidental  and  8i>ontaneous  hysterical  contractures.  By 
similar  means  it  can  be  caused  to  subside.  Charcot  denominated  this 
state  the  diat/iesi:i  of  contracture. 

Mental  Stigmata. — The  mentid  stigmati  of  hysteria  consist  in  a 
belittlement  of  memory  and  of  will-power.  The  amnesia  is  sometimes 
due  to  the  lack  of  mental  concentration, — the  outc*ome  of  the  volitional 
enfeeblenient, — and  the  loss  of  will-i)ower  is  frequently  manifested  in 
the  impulsive  acts  and  general  w^ant  of  self-control. 

1.  Amnesia. — The  forgetfulness  of  hysterics  accounts  frequently  for 
their  uncertain  and  contradictorv  stiitements,  and  has  often  uniustlv  laid 
them  open  to  charges  of  deceit.  In  some  instances  the  memory  loss  is 
tfifidet/iatizedy — ^that  is,  it  embraces  a  certain  group  of  related  facts  [XTtain- 
ing  to  some  person  or  event,  while  other  contem[)oraneous  incidents  are 
recalled.  In  the  same  way  a  grouj>  of  motor  images  may  disappear, — 
such,  for  instance,  as  those  for  walking  or  writing  or  for  articulate  speech, 
— and  astasia,  agraphia,  and  motor  a[)hasia  result.  In  this  way  the  recol- 
lection of  a  certain  person  may  com])letely  drop  out  of  their  minds,  or 
they  may  lose  all  the  words  of  an  acquirtKi  language.     In  other  cases 
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the  memory  loss  may  be  localized;  that  is  to  say,  it  embraces  a  given 
period  of  time.  Frequently  after  a  convulsive  attack,  sometimes  in 
traumatic  cases  after  the  initial  accident,  there  is  a  loss  of  memory  for  a 
variable  period  of  time  antecedent  to  the  incident  in  question,  or  for  a 
peritxl  both  before  and  after  the  mental  disturbance.  Rare  instances  are 
recorded  in  which  the  amnesia  has  been  total  and  complete  for  all  acqui- 
sitions up  to  or  during  a  certain  |)eriod  of  life.  Such  patients  begin 
again  to  speak  and  learn  as  children.  In  some  cases  acts  and  impressions 
are  forgotten  immediately.  A  book  or  a  short  story  may  be  read  re- 
peatedly with  full  interest  and  appreciation,  but  is  at  once  forgotten. 
In  all  marked  cases  of  hysteria  there  is  some  blurring  of  recent  memories. 

The  amnesias  of  hysteria  are  analogous  to  the  anesthesias,  and,  like 
them,  under  the  action  of  hypnotism  or  in  subconscious  states,  may  be 
demonstrated  to  be  purely  functional.  The  memorj'  impressions  do 
exist,  and  they  can  be  revived.  RecovertKl  cases  similarly  regain  the 
faculty  temj)orarily  lost.  Out  of  localized  amnesias  a  double  pet'satialUy 
may  arise,  as  under  similar  circmnstances  the  hysteric  loses  one  group  of 
memories  and  regains  the  other,  alternating  between  the  two. 

Aboulki  implies  absence  of  will-iK)wer.  It  expresses  the  impaired 
volition  of  hysterics,  which  reduces  their  powers  of  mental  concentration 
and  attention,  and  renders  them  vacillating,  impulsive,  and  lacking  in 
determination.  In  some  cases  it  attains  such  prominence  that  they  can 
not  bring  themselves  to  undertake  the  simplest  task,  such  as  dressing  or 
undressing,  and  hesitate  at  the  slightest  obstacle. 

IvipressionabUlty  or  suggestibility  is  often  extremely  developed  in 
hysterics,  and  practically  constitutes  a  mental  stigma.  They  are  emo- 
tional and  easily  swayed,  subject  to  the  slightest  influence  and  sensitive 
to  insignificjint  impressions.  -The  lack  of  will-power  rt»nders  them  of 
infirm  and  vacillating  judgment,  so  that  they  often  become  dej)endent 
uj>on  others  to  decide  their  slightest  actions.  The  insistent,  underlying, 
fixwl  idea  thus  controls  them  the  more  thoroughly. 

Simulation. — From  inadequate  knowledge  of  the  disease,  hysterics 
have  been  sup[)osc»d  to  simulate  for  the  pleasure  of  it,  and  to  deceive 
for  the  satisfaction  derived  from  notoriety.  To  a  very  slight  degree  this 
may  be  true,  but  the  simulation  and  the  deceit  have  their  origin  in 
misconceptions,  in  misconstnunl  impression,  or  arise  fn)m  the  failure  of 
impressions  to  reach  the  field  of  consciousness.  Hysterical  yoimg 
women  are  too  commonly  sup|M)se<l  to  be  erotic.  This  is  sure  to  be  the 
case  if  in  their  attacks  they  show  emotional  attitudes  or  actions  that 
may  be  so  interj>reted.  As  a  matt<'r  of  fact,  they  are  usually  frigid. 
Introsj)ection  and  self-concentration  are  fatal  to  the  grand  jiassion. 
Local  anesthesias  or  hyperesthesias  may  completely  destroy  the  genesic 
8(»nse. 


ACCIDENTS  OF  HYSTERIA. 

We  come  now  to  the  more  or  Icks  transitory  features  of  hysteria,  the 
accidents,  chief  among  which  are  the  hysteriwil  attacks.  These  often 
take  the   form  of  severe,  intense,  and  prolonged  convulsions.     While 
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uncommon  in  this  countr\\  thev  are  occasionally  observed  in  the  most 
typical  form.  Ordinarily,  however,  the  attack  is  partial  or  larvated. 
Onlv  hv  an  understanding  of  the  extreme  varietv  will  we  he  ahle  to  esti- 
mate  the  simpler  forms,  which  usually  consist  of  isolated  elements  of 
tlie  typical  grande  attaque  of  Charcot. 

Hysterical  Convulsive  Attacks. — The  complete  grand  attacks, 

as  studied  and  described  by  Charcot  and  figured  by  Richer,  are  infre- 
quent, but  in  some  irregular  or  fractioiiiU  form  they  occur  in  the  very 
large  majority  of  all  cases  of  hysteria.  Patients  jwssessing  spasmogenic 
zi>nes  mav  usually  l)e  thrown  into  a  convulsion  bv  firm  pressure  on  these 
points,  and  during  the  seizure  similar  pressure  again  coiimionly  causes  it 
to  subside.  Emotional  disturbances  mav  cause  the  attacks  or  they  may 
apparently  come  <m  spontaneously. 

The  grrand  attack  consists  of  a  premonitory  stage,  followed  by  four 
perio<ls :  (1)  The  prodromal  ntagc  varies  in  different  patients,  Init  is 
uniform  for  the  given  case.  Some  patients  are  depresswl,  ticiturn,  and 
ino<Hly ;  others  exhilarated,  restless,  quarrelsome,  and  talkative.  Many 
have  hallucinations  of  sight  or  of  hearing,  referred  in  the  direction  of  the 
anesthetic  side,  and  the  insensitive  areas  mav  be  increased.  Usually, 
palpitations  and  vasomotor  storms  are  observed.  There  may  be  nausea, 
hiccup,  trembling,  and  the  discharge  of  a  large  quantity  of  urine. 
The  aura  follows.  This,  ordinarily,  consists  of  a  [lainful  feeling  arising 
in  the  lower  part  of  the  abdomen,  and  develops  into  the  sensation  of  a 
rounded  body,  which  mounts  upwanl,  and,  as  it  reaches  the  ne(?k,  gives 
rise  to  feelings  of  strangulation  or  suffocation — the  globus  hi/stericus. 
The  face  may  flash,  hissing  is  heard  in  the  ears,  throbbing  is  felt  in  the 
temples,  objects  turn  dark  before  the  eyes,  vertigo  occurs,  and  the 
patient  sinks  down,  or  even  falls  suddenly,  unconscious,  and  the  fit 
b^ns.  In  many  instancies  the  fit  docs  not  develop,  and  in  a  moment 
the  patient  is  relieved,  or  the  globus  may  last  for  hours  without  eventu- 
ating in  a  fit  Sometimes  this  train  of  symj)toms  is  incited  by  emotional 
di3turi)ance  arising  from  insignificant  irritation,  or  any  strong  mental 
impression  may  induce  it. 

2.  The  epUeptoid  period  closely  mimics  the  features  of  an  epileptic 
attack.  There  may  even  be  an  initial  harsh  noise  or  slight  cry.  The 
patient  is  rigid  ;  the  face  is  pile,  but  [)romj)tly  becomes  rcKl,  and  the  neck 
is  congested  and  swollen.  Freciuently  the  tongue  is  protrudcHl  or  the 
teeth  may  be  ground  together.  Biting  the  tongue  and  involuntary  uri- 
nation are  uncommon,  but  do  o<»cur.  Usually  the  convulsion  is  most 
maiked  on  the  anesthetic  side  to  which  the  face  is  turned.  The  tonic  phase 
lasts  two  minutes  or  less,  and  is  often  attended  by  slow,  rigid  move- 
ments of  wide  range,  with  notable  extension  of  the  feet  and  supination 
of  the  hands  or  movements  of  circumduction,  unlike  anything  seen  in 
epilepsy.  The  fingers  are  usually  clencherl  over  the  thumb,  which  may 
protrude  between  them  ;  the  chest  and  alKlonien  are  fixed  and  the  IxkIv 
is  rigid.  This  tonic  phase  is  followtnl  by  a  clonic  ph(it<e,  in  which  nq)i(l, 
small  oscillations  l)egin  in  the  rigid  members  and  in  the  face.  The  sus- 
pended respiration  reappears  in  bmken,  arrhythmical  gasps  and  sobs,  the 
chest  and  abdomen  acting  indei^ndently.     Noisy  movements  of  swallow- 
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Pin.  290.— ToDlo  pluM,  llir  lonnue  rolllDf  rrom  ona  inflc  at  the  mouth  In  the  othrr  (Klcbar). 


FlR.  2M.-niiw  of  r(-~.1ii>I<iii  (tlicher). 
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ing  and  sonorous  borborygrai  are  frequently  produced.  All  the  clonic 
movements  are  independent  and  illogical.  This  phase  may  last  several 
Biinutes  and  gradually  subside^  the  patient  falling  into  a  phase  of  resolu- 


Fig.  255.— Phase  of  resolutiou,  retaining  partial  contractures  (Richer). 


Fig.  256.— Posterior  arc  de  cercle  (Kicher). 


Fig.  257.— Anterior  arc  de  cercle  (Knobloch). 


Fig.  258. — Lateral  arc  de  cercle  (Richer). 


tfow,  in  which  some  rigidity  may,  however,  persist.     Stertor  and  froth- 
ing saliva  may  appear,  and  sometimes  general  twitchings  or  sharp  s|)asms 
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may  still  a^tatc  the  patient  at  intervals.     Tlie  pupil  may  not  respond 
to  light. 

3,  ITie  Period  of  Clorniixm. — After  the  phase  of  reHolutioo  of  the 
epileptoid  period  hn.s  lasted  a  short  time,  the  second  period  develops.  It 
\»  made  up  of  two  pluui^s, — (a)  a  pliase  of  cmUortums,  or  illogical  atti- 
tudes, and  (6)  a  phase  of  wide-ranged,  or  ijrand,  movement.  The  con- 
tortions of  the  first  phase  are  UHually  steadily  maintained  for  several 
minutes,  tht-rcby  varying  essentially  from  the  grand  movements  of  tbe 


Fig.  ZSI.— Zo£ptU  (Hietigr). 


Fig.  2G2.— Delliluia  of  lbs  fourtb  period  (Rlcb«r). 


second  ])h:ise,  which  are  repeated  with  more  or  loss  rapidity.  One  of 
the  most  nmimon  and  chanicteristic  contortions  is  an  fxaggorated  opis- 
thotonos, or  ui-c  lie  cnv/i:  This  may  als<i  be  execnted  forward  or  later- 
ally. To  these  (^>ntortions  sncc*'e<l  alternate  flexions  and  extensions  of 
the  tnnik  or  of  thf  limlis,  or  rotations  of  the  head.  This  phase  is 
attviidi'il  usiuilly  by  violent  onterios,  and,  in  evident  fear  or  ragt',  the 
}iali(iits  tviir  Iliiir  giirincnts,  ^rimat^c  in  a  horrible  manner,  and  put 
fortli  iin  astonn<ling  amount  of  strcngtli  against  tliose  trying  to  control 
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them.  In  this  phase  they  often  bite,  scratch,  and  strike  at  their  at- 
tendants, apparently  under  the  domination  of  the  halUicinations  of  a 
fixed  dream  or  delusionid  stonu. 

4.  Period  of  Passional  Attitudes. — ^The  third  pericxl  is  the  gradual 
outgrowth  and  logical  continuation  of  the  second.  The  jmtient  drama- 
tizes in  pantomime  the  acts  of  the  dream  that  embraces  circimistances  of 
the  })a.<t  life,  or  perhaps  the  incidents  connccte<l  with  the  origin  of  the 
hysterical  condition.  Terror,  love,  gaiety,  nige,  eroticism,  singly  or  by 
turn,  animate  the  features  and  compel  the  attending  attitudes  and 
iresturt^s.  The  acts,  emotions,  and  attitudes  of  one  attack  are  usually  re- 
peatixl  with  fidelity  at  each  succeeiling  crisis  by  a  given  ciise.  If 
one  knows  the  nature  of  tlie  dream,  it  is  easy  to  anticipate  its  manifes- 
tation. 

5.  The  period  of  delirium  is  a  prolongation  of  the  drcam  state  of 
the  third  jKiriod.  It  still  pursues  and  dominates  th(»  patient,  who  now 
talks  in  the  delirium  and  verbally  expresses  his  hallucinations,  which 
usually  have  to  do  with  disagreeable  sights,  animals,  and  acts.  The 
panorama,  in  which  red  often  predominates,  unrolls  from  the  anesthetic 
side.  The  passional  attitudes  may  be  occasionally  rej)eate<l.  The 
delirium  may  be  gay,  furious,  sad,  or  obscene,  and  the  language  and 
actions  correspond.  After  a  varying  time  the  hallucinations  fade,  sad 
memories  may  rec»ur,  with  sobs  and  tears,  and  suddenly,  or  after  a  few 
moments'  silence,  the  |)atient  aroust»s,  a  little  fatigue<l,  and  at  once  fully 
nrovers  his  former  conscious  state. 

The  duration  of  a  grand  attack  is  variable,  but  on  an  average  requires 
fnmi  fifte<»n  minutes  to  half  an  hour.  The  prodromal  stjige  and  the 
fourtli  period  may  be  very  long.  The  epileptoid  jHTJod  rarely  exceeds 
thn.'e  minutes ;  the  second  {K^riod  onlinarily  hists  five  to  ten  minutes ; 
the  thin!  is  still  longer.  In  some  instances  one  attack  follows  another 
without  appreciable  interval,  or  some  feature  of  the  attiick,  as  the  stujK)r 
of  the  first  j>eri(Kl  or  the  delirium  of  the  fourth,  may  be  prolonged  for 
liours  and  days,  constituting  a  status  hystericus.  The  following  table 
may  serve  to  systematize  the  features  of  the  gnuul  attacks : 


Premonitory  stage.  |  Prodromes. 


Mental  disorders  and  hallucinations* 
Functional  organic  disorders. 
Motor  and  Ksensory  disorders. 
Aura,  globus. 

{Onset. 
T()nic  pha«e.    Slow  movements  and  tetanic  rigidity. 
Clonic  phase,     bmall,  <|uick  movements. 
Phase  of  resolution.  {    Sopor,  stertor. 

D   •  1    i»   1        •  f  Phaae  of  contortions,  arc  de  cercle. 

Penud  of  clownism.  |  pj^^^  ^,j.  ^^^^  u,ovomeiits,  salaams. 

Passional  period.  {  Passional  attitudes  and  actions. 

Period  of  delirium.  \  Delirium,  hallucinations,  zoopsia. 

Modified  or  Partial  Attacks. — The  typical  grand  attack  may  l)e 

infinitelv  mo<lifie(l.     It  may  be  intensified  or  rediiceil  in  severity,  but, 

what  is  of  more  importance,  it  may  be  disaggregateil,  and  almost  any 

feature  of  it  may  occur  alone  as  a  partial  attiick.     These  partial  attacks 
38 
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may  also  be  indefinitely  prolonged  in  a  condition  of  status.  Some  of 
the  most  commonly  encountered  ones  follow : 

VerfiginotiH  Attacks, — The  premonitorj'  vertigo,  obscuration  of  vision, 
ringing  in  the  ears,  and  sinking  feeling  may  recur  repeatedly,  without 
other  features  of  the  attack. 

Globus  aiiacks  are  among  the  most  common  of  the  larvated  seizures. 
The  j)atient  suddenly  feels  the  discomfort  at  the  throat,  or  it  may  slowly 
aj)pear,  and  only  disappear  after  a  considerable  period. 

Epileptoid  Atlavk-M, — The  attack  may  cease  with  the  phase  of  resolu- 
tion belonging  to  the  first  period,  or,  recurring  at  this  point,  strongly 
simulate  tlie  epile|)tic  status.  The  differential  diagnosis  is  often  ex- 
tremely difficult,  the  more  so  as  epilepsy  may  affect  a  hysterical  subject, 

and  convulsive  manifestations  of  both  neuroses  mav  alternate. 

*■ 

Teiamc  Attacks, — The  seizure  may  l)e  limited  to  the  first  phase  of 
th(»  second  p(»rio<l.  The  arc  de  cerde  suddenly  apjwars,  and  may  |)er- 
sistentlv  endure,  or  to  it  may  be  addcnl  the  clownism,  with  wide  move- 
ments,  giving,  for  instance,  salaam  attacks.  Rage,  joy,  and  other  emo- 
tions mav  then  nunlifv  the  movements  and  the  attitudes,  and  demoniacal 
or  maniacal  attacks  are  presented,  in  which  the  patient  may  be  extremely 
wild  and  unmanageable. 

Attacks  of  icstai*y  are  manifestitions  of  the  passional  attributes  of 
the  third  pericxl.  With  or  without  premonition  or  aura,  the  patient 
sud<lenly  becHimes  motionless,  and  the  face  expresses  astonishment,  admi- 
ration, adoration,  or  stui>or.     Cataleptic  features  are  often  adde<l. 

Stpwopal  Attacks. — After  an  aura  or  some  feeling  of  discomfort  the 
patient  relaxes  and  l)ec(mies  inert  and  apparently  unconscious.  The 
hands  mav  be  clenchi^d  or  a  tremor  of  the  eyelids  mav  indicate  the 
spasmodic  state.  Res|)i ration  slows,  the  face  may  be  pale  or  slightly 
flushed,  but  the  pulse  is  unaffected.  This  attack  nuiy  be  prolonge(l  into 
the  sleep  attack. 

Attacks  of  Sleep, — This  lethargic  or  trance-like  condition  may  follow 
several  (►rdiiiary  attacks,  or  some  em(»ti(mal  storm  may  induce  it.  Its 
onset  may  be  gradual,  or  sudden  and  aiK>plectic.  The  appearance  is 
one  of  natunil  sleej),  but  careful  search  will  often  detect  slight  contrac- 
tures, as  in  the  eyelids,  which  do  not  easily  yield  to  the  finger,  in  the 
ocular  scjuint,  or  the  position  of  the  hands  and  feet.  Frequently  then 
is  a  inarke<l  tendency  to  catale|)sy,  and  the  limbs  retain  any  position  jias- 
sively  given  them.  The  pupils  are  sensitive  to  light,  and,  though  gt»n- 
eral  sensation  si»ems  abolished,  it  is  only  masked,  as  such  juitients  fre- 
(juently  re|)ort  all  that  has  occurred  during  the  sleep.  The  pulse-nite, 
onliiiarily  normal,  may  be  diminishtnl  or  incrcjised.  The  respinition  is 
usunlly  shallow  and  reducinl  in  freciuency.  The  temperature  nuiy  be 
normal,  subniirmal,  or  slightly  elevated.  Such  attacks  may  last  minutes, 
hours,  or  months,  and  termiiuite  conunonly  by  a  ctmvulsive  attack,  by 
laughter  or  tears,  or  n  few  delirious  words. 

SomuamhuHc  Attacks. — Some  patients,  under  a  sudden  impulsion, 
start  on  long  flights  or  make  considerable  journeys,  in  which  they  may 
travel  great  distances  and  consume  many  days.  Finally,  they  come  to 
themselves  in  great  surprise  at  being  from  home,  and  may  have  no  I'ec- 
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ollectiou  of  the  intervening  events.  In  a  succeeding  attack  they  may 
ret^all  everything  that  transpired  in  the  first,  and,  by  a  re]K»titi()n  of  such 
pri>tracted  attacks,  build  up  a  double  existence  or  personality,  or  the 
morbid  state  may  eventually  completely  displace  the  normal  one.  In 
lessened  degree  automatism  and  somnambulic  attacks  of  short  duration 
are  not  uncommon  in  hvsteria. 

Motor  Accidents. — ^Paralyses  and  Contractures. — Both  the 
paralyses  and  contractures  of  hysteria  are  foreshadowed  by  the  stig- 
mata of  amvasthenia  and  the  diathesis  of  contracture,  of  which  thev 
may  l>e  coiu«idered  temjwrary  exacerl)ations.  They  are  frequently 
combine<l  in  a  given  patient,  and  even  in  a  given  limb.  They  may 
follow  :  (1)  Convulsive  attacks  ;  (2)  mental  ini[)ressions  or  shocks  ;  {}l) 
traumatism ;  and  (4)  various  morbid  states.  It  happen^:  that  after  a 
convulsive  attack  a  hemiplegic,  paraplegic,  or  monopk^gic  palsy  super- 
venes and  tends  to  persist  for  a  considerable  time.  The  (Jther  in- 
citing eaus<.»s  mentioned  act  with  less  rapidity,  and  there  is  usually, 
even  in  traumatic  cases,  an  intervening  j)eri(Kl  of  freedom  from  motor 
difficulties, — a  iKTiod  of  nunlitation,  as  Charcot  denominated  it,  or 
of  antosuggestion, — lasting  a  few  hours  or  several  days.  In  addition,  it 
is  to  \ye  notinl  that  there  is  no  necessarv  relation  between  the  severitv  of 
the  physi«il  exciting  cause  and  the  extent  or  com[)leteness  of  the  paralysis 
and  contractures.     They  are  relative,  however,  to  the  mental  shock. 

Paralyses  of  hysteria  are  commonly  marked  by  a  sudden  emotional 
onset,  or  they  may  gradually  develop  after  some  such  moral  storm. 
Rarelv  tlo  thev  abolish  every  movement  in  a  limb,  and  c^lose  obser- 
vation  will  usually  detect  slight  evidences  of  voluntary  or  automatic 
motility.  The  antagonistic  muscle-groups  are  equally  affected  and 
the  limb  is  quite  limp.  There  are  vasomotor  and  trophic  disorders 
in  very  exceptional  instances  only.  The  local  temperature  may  \)e 
slightly  reduced,  and  e<lema  l)e  encountered.  Electrical  and  tendon 
pes|)onses  are  nornuil.  There  may  be  su|KTficial  or  dee[)  anesthesia  or 
hyperesthesia.  Variations  of  the  extent  and  intensity  of  the  paralysis 
follow  various  influences  or  occur  s[K)ntaneously.  Onlinarily,  hysterical 
palsies  terminate  in  complete  recovery,  but  may  last  days  or  years.  In 
some  instances  they  are  succeeded  by  contractures,  or  j)alsy  and  contrac- 
tures alternate.  In  rare  instinces  the  paralysis  is  clearly  ideational,  in 
that  it  occurs  only  for  certain  groups  of  voluntary  movements,  such  as 
those  of  writing  or  walking. 

Hysterieal  contradures  present  loss  of  j)ower,  with  persistent  invol- 
untary rigidity,  without  modification  of  the  electrical  or  tendon  re- 
sponses. It  is  a  rigid  palsy.  The  affectwl  limb  is  more  or  less  rigid, 
the  muscles  are  tense  and  firm,  and  the  contractures  ])ersist  during  sleep, 
but  yield  completely  during  general  anestiiesia.  Trophic  disoixlers  are 
rare,'except  in  cases  of  several  years'  standing,  when  tiie  muscles  may 
be  changetl  by  actual  fibrosis  and  permanent  surgical  dcfonnities  result. 
Ordinarily,  there  is  superficial  or  deep  anesthesia,  or  superficial  sensi- 
tiveness. In  slight  cases  the  contractures  may  subside  during  shn'p. 
Rare  cases  present  exquisite  sensitiveness  and  severe  j)aroxysms  of  ])ain. 
Commonly  the  onset  and  termination  are  abrupt,  but  may  be  gradual. 
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Omtriictures,  once  developed,  sliow  a  tendency  to  protracted  duration. 
Tiicj-  impress  characteristic  attitudes  upon  tlic  limbs.  The  arm  is  usuallr 
odilucto:! ;  the  elbov  wrist,  and  finjpjrs  forcibly  flexed.  The  banfl^ 
wlieu  aloiie  affected,  may  be  flexed  into  a  list,  with  thumb  under  or  b^ 
twcon  the  tiii(rerri,  or  the  hand  may  be  extended  or  hel<l  in  the  writing 
[x>sition.  The  lower  extremity  is  commonly  extended  in  all  its  joints. 
Rarely,  the  foot  is  dorsally  flexed.  The  muscles  of  the  trunk  are 
not  infrequently  contractured,  causin|;  deviations  of  the  spinal  column 
mimicking  scoliosis  and  anterior  and  jtosterior  curvatures.  The  toes 
may  be  extended  or  flexed.  Many  of  these  attitudes  are  transiently 
represented  in  the  hysterical  attacks,  as  shown  in  the  figures  on  jAges 
590  and  591,  and  in  some  sense  hysterical  contractures  or  palsies  may 
be  coniiidered  prolonged  localized  attacks,  or  as  a  hysterical  status  dT 
fractional  extent. 

Some  of  the  more  conmion  varieties  of  hysterical  motor  accidents 
follow. 

Ili/efefical  liemtpUyin  is  most  frequent  on  the  tef^  side  and  is  usually 


incomplot*',  most  affixrtinj;  the  distal  j>ortions  of  the  limbs.  Instead 
of  wnlkinfT  with  the  rigidity  of  organic  hemiplegia,  the  foot  and  leg  are 
limply  dnip^red  along  the  gnniral,  the  advance  being  made  by  the  sound 
side.  Onliniirily,  tliere  is  nnesthcsia  of  similar  bemilatenil  extent  or 
other  r:ensory  stigmata  on  the  same  or  opiwsite  side.  Commonly  the 
face  eficapes,  and,  when  afFeeted,  tlie  lower  half  is  most  implicated. 
Almost  invariuhly  limited  contractures  will  at  ihc  same  time  be  found, 
or  they  may  pre<lomiiiate  over  tlie  fliiccidity  or  alternate  with  it, 

JftfitiTlitil  monopiif/lm  may  be  single  or  multiple.  Their  distribution 
may  be  iiniliiteral  or  rrosse<l,  Tlio  face  anil  limb  on  the  same  or  op- 
posite sides,  or  both  lower  limbs,  or  all  four  limbs  may  be  affected. 
TLsually  the  paralytic  memlxT  is  not  affected  in  its  totality,  and  presents 
an  EUiestliesia  of  greater  extent  tliun  the  [Niralysis  and  of  cliaracteristic 
geometric  outline.  The  paraplegic  variety  may  disturb  the  urinary  eon- 
triil,  mainly  through  the  anesthesia  of  the  mucous  surfaces. 

Tiu'j'iin'  may  be  affecte<l  either  by  (MiRilysis  or  contracture.  In  the 
IKinilytic  variety  the  upiKT  jwrtion  of  the  face  usually  escai)es,  as  in 
bniin-lesiun.-i.     In  the  sjKismodie  variety  the  lips  and  tongue  are  roost 
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sffected,  and  an  appearance  of  palsy  on  the  opposite  side  is  induced  as 
tlie  contracture  drags  the  mouth  to  its  own  side.  The  spasm  in  the 
fiM«  and  tongue  is  exaggerated  by  having  the  mouth  oi)ened  and  the 
toofTue  protruded. 

TorticotiM  may  be  due  to  contraction  or  to  paralysis,  and  the  vicious 
poi^ition  of  the  head  corresponds.  Contracturt»s  may  he  confined  to  the 
crelidsy  giving  a  false  ap])earance  of  unilateral  or  bilateral  ptojfix.  The 
rigidity  and  resistance  of  the  eyelids  and  the*  depresswl  eyebrows  dis- 
tingaish  it  from  paralysis  of  the  levator,  in  which  the  eyelids  are 
irlaxed  and  the  evel)row  elevated. 

Contractures  and  paralyses  of  the  ocular  muscles  are  si»ldom  seen,  but 
do  occur.  Convergent  strabismus  may  apj)ear.  Conjoined  movements 
may  be  impossible  ujK)n  voluntary  effort,  but  take  j)lace  inadvertently. 
Divergent  squint,  palsy,  or  contmcture  of  a  single  rectus  or  oblique 
are  not  seen  in  hysteria.  Pupillary  stasis  is  not  an  extreme  rarity. 
Karplus  ^  contends  that  in  the  majority  of  eases  during  hysterit^al 
attacks  the  pupil  does  not  resjxmd  to  light,  and  that  this  may  also  be 
the  case  in  minor  attacks. 

Ilyiderical  coxaJf/Ui  may  pres(»nt  all  the  attitud(»s  of  orgtuiic  hip- 
diaease,  though  alxluction,  outwartl  rotation,  and  apparent  lengthening 
are  rare.  The  apparent  deformity  subsides  under  anesthesia,  and  the 
joint  is  found  free  and  smooth.  The  joint  also  is  not  sensitive  to 
percussion  over  the  trochanter,  or  from  the  knee.  Connuonly  there  is 
an  area  of  cutaneous  sensitiveness,  which  is  bounded  by  the  iliac  crest 
and  Poupart's  ligament  alK)ve  and  a  horizontal  line  below  the  tnu'lianter. 
This  may  also  be  hysterogenic.  Hysterical  edema  may  mimic  the  locid 
swelling  and  redness  of  actual  disease,  and,  ind(»e<l,  hystericjil  signs  may 
be  added  to  the  true  malady. 

Adcuna  abasia  is  a  hysterical  condition  characterized  by  abolition 
or  disturliance  of  the  coordinate  movements  for  walking  and  standing 
In  bed  or  on  a  chair  the  j>atient  may  show  full  c(M>rdinate  ccuitrol  of  the 
1^,  but  may  Ix?  unable  to  stand  unsuj>jM)rted,  or,  if  able  t(>  stand,  is 
Doable  to  walk.  Some  such  (;ases,  while  unable  to  walk,  can  run,  leap, 
hop,  or  climb  with  ease.  The  difficulty  is  du(»,  as  already  indicated,  to  a 
systematized  amnesia. 

HiTBterical  rhythmical  spa.snis  aifect  i\\v  limbs,  fac^s  or  neck, 
causing  movements,  the  same  as  those  purjH)sely  executed  in  health,  but 
steadily  rejx»atc»d  with  considerable  force.  They  (K'cur  in  attacks  lasting 
from  a  few  minutes  or  a  few  hours  to  several  davs.  Thcv  (.'ease  duriuij: 
sleep,  and  ap|>arently  consist  of  a  fractional  part  of  a  major  attack. 
Among  such  rhythmical  attacks  may  i)e  named  the  noddinr/  .s/>r^•<//l,  in 
which  the  head  is  mxldcnl  or  shaken  or  rotateil  inviJuntarilv,  and  so 
forcibly  that  it  is  impossible  to  check  it  by  manual  stren<rth.  The 
choreic  dance  or  Haltatori/  chorea,  which  played  so  important  a  part 
in  medieval  epidemics,  is  of  this  nature.  Some  patients  move  th<'  arms 
as  if  using  a  hammer  or  other  implement,  and  in  general  the  rhyth- 
mical spasms  show  the  dominances  of  a  fixed  idea.  In  a  similar  way 
the  diaphragm  may  Iw  affectiHl,  causing  a  peeuliar,  hoarse,  hark'nuj  cnii(/h. 

1  **Jahrb.  f.  Psych.,"  1H9H. 
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Sneezinr/  or  gnuduuj  may  be  rej)eiite(l  in  more  or  lenw  prolonged  attacks. 
In  verv  rare  iastances  the  movements  mav  elonelv  simulate  the  incoor- 
dinate,  involmitarv,  arrhvthmiciil  action  of  Sydenham's  chorea. 

Hysterical  tremors  art*  of  great  int(»rest,  and  often  present  very 
difficult  diagnostic  problems.  In  hysteria,  and  as  an  accndent  of 
hysteria,  we  may  (»ncounter  all  varieties  of  tremor,  not  excepting  the 
intentional  form  that  is  so  striking  a  feature  of  insular  sclerosis, 
Hystericiil  tremors  may  l)e  l<x;aliziHl  or  generalized,  fine  or  coarse,  rapid 
or  slow,  intermittent  or  {persistent,  and  may  last  for  months  and  years. 
The  tremor  of  Graves'  disease,  of  paralysis  agitans,  of  senility,  and  of 
metallic  j)ois()nings  may  be  exactly  counterfeited  by  hysteria.  In  some 
cases  the  tremor  comes  on  in  si)ells  or  attacks,  in  some  instances  it  is 
limited  to  the  anesthetic  side  or  to  an  insensitive  member,  and  in  gen- 
eral its  exact  relation  depends  upon  the  escort  of  hysterical  stigmata. 
The  combination  of  hysteria  with  the  organic  diseases  which  are  marked 
by  tremor  is  very  common.  This  is  especially  true  of  multiple  sclerosis 
and  the  metallic  poisonings.     Charcot  gave  the  following  classification  : 

Hysterical  Tremors. 

1.  Oscillating  tremors.  (  Imitate  paralvsis  agi- 
three  to  six  per  <  tans  or  senile  trem- 
sccond.  (      biing. 


A.  I 


Tremors,  not  increased  by 
voluntary  movements. 


2.  Vibrating  tremore,      j    j         (,  ,  ^j^_ 

eight    to    nine    or  <  ^^^^^  v^.«t«.    «« 

1        I      ease, 
more  per  second.       ^ 


B. 


Tremors,  occurring  at  rest 
or  not,  provoked  or  ex- 

aggeraU'd  hy  voluntary  /  3.  Intention  tremoi*s,  r  Imitate  insular  scle- 
movcnieiits  winch  do  not  J  five  to  seven  per  J  rosis  or  mercurial 
accelemte  their  rapidity,  (      second.  (      tremor, 

but  augment  their  am- 
plitude. 


Hysterical  tics  may  be  considered  as  fmctional  rhythmic  s])asm8, 
occurring  with  more  or  less  irregularity.  Ijike  tics  in  general,  they 
have  a  j)urj>osive  character,  and  are  the  expression  of  a  fixe<i  though 
usually  subconscious  idea.  Winking,  grimacing,  shrugging,  sniffing, 
coughing,  movements  of  the  hands,  jerking  of  the  legs,  which  may 
cause  jumping,  etc.,  are  encountered. 

Sensory  Accidents. — Painful  Accidents. — Owing  to  their  more 
insistent  nature  the  sensor}'  accidents  of  hysteria  are  nejirly  all  of  a  pain- 
ful character.  tSuddeu  amblyopia  and  deafness  have  alrejuly  been  men- 
tioned among  the  stigmata,  but  may  a|>]K'ar  transi(»ntly  as  acciclents. 

J Ii/nkricn/  <rphah/(/ia  may  be  deep-seated  or  superficial,  in  which  case 
it  is  marked  by  a  hyperesthetic  zone.  In  rare  instances  it  is  nu>st  pro- 
nounced in  the  eyeball.  It  is  likely  to  occur  in  pericwlic  attacks,  es- 
pecially toward  night,  may  be  attended  by  vomiting  and  prostnition, 
and  is  sometimes  intense.  It  may  be  confounded  with  luetic  headache, 
migraine,  the  pain  of  cerebral  tumor,  even  with  that  of  meningitis. 

Hysterical  pscudomeniu(/ititt    is    occasionally    encountered    and    may 
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deceive  the  elect.  It  may  present  malaise,  loss  of  ap[>etite,  pains  in  the 
head,  increasing  to  an  insupportahle  intensity  and  leading  to  delirium. 
Vomiting,  rigidity  of  the  neck  and  extremities,  fever,  vasomotor  streaks, 
and  couversrent  squint  mav  be  adde<l.  Onlv  a  histor\'  of  antecedent 
hysteria,  an  active  pupil,  a  regular  pulse,  an  ahsence  of  the  dissociation 
betwc*en  temperature,  pulse,  and  respiration,  and  the  presence  of  hys- 
terical stigmata  will  enable  a  diagnosis  if  spinal  puncture  gives  negative 
results. 

Spinnl  irniabiUty  and  tenderness  are  fre<pient,  and  sometimes  consti- 
tute the  dominant  symptoms.  The  sensitiveness  is  exquisite,  and  may 
be  localize<l  over  a  few  vertebne,  simulating  P(»tt's  <lisease,  or  extend 
the  length  of  the  spine.  In  many  instances  it  is  es|H»cially  severe  over 
the  coccyx.  The  lightest  touch,  even  the  contact  of  the  clothing,  may 
be  painful,  and  the  patient  can  neither  lean  back  in  chairs  nor  lie  on  the 
back.  Usually,  if  the  patient's  attention  can  be  compUjtely  distracted, 
the  sensitive  zone  is  found  tolerant  even  of  vigorous,  deep  pressure.  It 
is  analogous  to  the  hysterical  hyperesthetic  joints  and  localized  hyper- 
esthesias. 

\l>!ceral  n^andgias  are  often  marked  by  superimj>osed  hyperesthetic 
stigmata,  and  may  give  rise  to  the  saspicion  of  gastric  or  intestinal  ulcer 
or  malignant  disease,  or  ape  the  crises  of  tabes. 

Hyifterieal  an{/iiia  pectoris  may  exactly  trace  the  features  of  steno- 
cardiac  attacks.  In  some  cases  it  may  attend  an  actual  org-anic  lesion, 
but  iLsually  there  is  no  evidence  of  cardiac  disease,  and  hysterical 
hyperesthesia  in  the  precordial  region  is  present.  Such  attacks  are 
likely  to  occur  in  the  night,  and  nuiy  have  their  starting-jK)int  in  a  dream. 
Often  they  are  preceded  or  foUoweil  by  emotional  disturbance  of  a 
hysterical  sort.  Generally,  the  attacks  are  of  short  duration,  but  may 
persist  for  several  days  in  a  sort  of  status.  The  prognosis  is  not  entirely 
favorable,  in  view  of  the  fact  that  it  is  impossible  to  absolutely  exclude 
an  organic  condition  during  life. 

Visceral  Accidents. — ^Respiratory  Apparatus. — Associated  with 
lan'ngeiil  [xiralysis  and  anesthesia,  apliouia  is  encountered.  It  usually 
appears  suddenly.  The  patient  may  whis[)er  or  execute  low  tones. 
Sonorous  cough  generally,  and  sometimes  singing,  may  remain  unim- 
paireil,  showing  the  ideational  disturbance  of  vcK^alizjition  and  the 
systematized  defwt.  Such  jxitients  may  talk  in  their  sleej)  with  a  voice 
of  normal  qualities.  The  laryngoscoi>e  may  show  the  vocal  bands 
unduly  separated  or  approximated.  MiUmhi  is  more  clearly  a  cerebral 
defect,  a  systematized  motor-s|K>e(»h  amnesia.  It  may  tjr  may  not  be 
attended  by  aph<mia.  In  rare  instances  ar/rdphia  has  l^een  j)resent,  but 
ordinarily  the  patient  writes,  gi^stures,  and  otherwise  readily  expresses 
ideas.  The  mouth  parts  usually  are  entirely  mobile  and  free,  but 
sometimes  the  tongue  is  contractureil  and  can  not  be  j)rotruded. 
Hysterical  stammering  has  also  been  record(»d.  Mirror  sp(»eeh  is  some- 
times hystericiU.  The  patient  enunciates  words  backward.  Repeated 
more  or  less  rhythmic  (^n^s,  sohn,  harLn^  hiccnpH^  .^ncezliif/,  ((HK/hter, 
fp-ufUs,  and  various  noises  are  met  with,  of  wlii(;h  the  type  is  the 
hysterical  coitgh.     They  are  often  attendeil  by  sensations  of  a  foreign 
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body  in  the  nasal  chambers  or  pharynx,  and  appear  usually  in  attacks 
occurring  at  various  intervals,  and  presenting  a  variable  duration.  They 
cease  during  sleep.  The  cough  is  very  frequent  in  hysterics  of  pubes- 
cent age,  and  may  appear  as  the  sole  manifestation  of  the  disease.  A 
mental,  moral,  or  physical  shock  may  induce  it,  or  abnormal  conditions 
in  the  nasopharynx  may  be  the  starting-point.  Acute  inflammation  or 
adenoids  should  be  susfwcted. 

Hyderleal  dynpnea  may  be  (1)  of  sudden  onset,  due  to  laryngeal 
spasm  ;  (2)  it  may  result  from  contracture  or  paralysis  of  the  diaphragm, 
and  (3)  it  may  consist  of  an  extremely  rapid  breathing,  reaching  00  or 
100  respirations  a  minute.  The  laryngeal  spasm  is  a  rare  accident,  but  is 
very  alarming  when  it  does  occur,  and  has  resulted  fatally.  Ordinarily, 
relaxation  occurs  when  a  certain  degree  of  apnea  has  l>een  reached.  In 
the  form  marked  by  rapid  respiration  there  may  be  no  discomfort  or 
effort,  and  the  pulse  is  usually  normal  in  rate  and  character. 

Pulmonary  congestion  and  hemoptysis  are  not  very  rare.  Usually 
there  is  dullness  at  the  apex,  which  may  strongly  suggest  phthisis, 
but  lacks  the  cachexia  and  temperature,  and  tlie  sputum  is  free 
from  bacilli. 

Digrestive  Apparatus. — Hysterical  anorexia  sometirac»s  redu(»t»s  the 
patient  to  the  lowest  level  of  inanition.  Patients  n»ach  such  a  degree 
of  emaciation  that  they  are  practically  living  skeletons,  and  life  is  all 
but  extinct.  A  fatal  termination  is  quite  jx^ssible.  The  origin  of  this 
state  is  in  some  fixed  idea  of  suicide  or  of  expiation.  It  may  oven 
arise  from  some  trivial  fear,  as  of  gn)wing  t(K)  fat.  In  some  instances 
an  ewpha(/c(U  spanni  causing  dyHpluu;ia  leads  to  the  refusal  of  tlKnl,  or 
it  may  follow  vomiting.  Hysterical  voniiting  occurs  in  attacks  which 
may  last  days,  weeks,  and  months.  Fo<k1  is  simply  regurgitattnl  or 
violently  expel l(»d  after  a  short  stay  in  the  stomach.  Even  fecal  vomit- 
ing has  been  ohservinl.^  Sometimes  there  is  anuria,  and  the  g:istric 
ejecta  will  be  found  to  contain  a  corresj)onding  amount  of  urea.  The 
amount  of  voniitintr  and  urinary  excretion  often  alternate  in  close  rela- 
tion.  In  another  form  the  esophageal  spasm  is  temporary  or  more  or 
less  prolonginl  in  the  form  of  (jlobun.  Tympanites  may  apjx^ar  in  asso- 
ciation with  contracture  of  the  abdominal  muscles,  and  cause  a  phantom 
tumor,  or,  if  attended  by  hy|K'resthesia,  the  appearances  suggest />^/i7om/7//<. 
Intestinal  spasms  are  of  fn^juent  oe<*urr(»nee  in  hysteria,  and  may  even 
prcMluec  prolonged  obstipation  by  an  anorectal  coniracture,  which  is  often 
attended  by  severe  pain  and  grcnit  sensitiveness.  It  may  be  mistaken 
for  rectal  stricture. 

Urinary  Apparatus. — In  addition  to  the  anuria  and  ))artial  su])- 
pression  of  the  urin(»  attending  or  alternating  with  hysterical  vomiting, 
and  the*  discharge  of  large  (juantitics  of  limpid  urine  of  low  specific 
gravity  in  the  prodromal  ]>eri<Ml  of  the  attacks,  or  after  any  of  the  ac^ci- 
dcntiil  crises  of  hysteria,  the  amount  and  relative  jtroportion  of  some  of 
the  urinary  constituents  may  be  greatly  nicMlificMl.  Tourette  and  Catheli- 
ncau  found  that  the  innne  of  hysteri<*s  in  the  interparoxistic  periods  of 
tiicir  disease  was  pra(^tic4illy  normal.  Hysterical  storms  or  temj)orarv 
accidental   crises,  such  as  convulsive  attacks  and  the  various  forms  of 

•  Brejrnmn,  '*  Neurol.  Centralbl.,"  Oct.,  1901. 
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hy^tericnl  status,  like  rh>-thmical  spoama,  <k>Iirium,  or  trance,  prcsetiti'd 
a  marked  change  in  the  urinarj'  excretion.  There  !>"  (1)  a  notahle 
diminution  in  the  fixed  residue ;  (2)  the  urea  is  re<hiced  nliout  one- 
third  ;  (3)  the  phosphates  are  decreased  about  one-lialf  of  tlte  noniml 
output  for  twent}'-four  houre.  Upon  examination  they  found  (4)  tliat 
the  normal  pmpiirtion  of  the  alkaline  to  tlie  earthy  phosphates  was 
altered.  Ordinarily,  it  ie  in  the  ratio  of  ulkiiline  3  to  earthy  J ,  hut 
immediately  after  or  during  such  attacks  they  become  about  e<|niil.  It 
i^  neoes-sary  to  secure  a  twenty-four-hour  c<illectii)u  on  which  to  bsise 
such  estimates,  ami  it  should  embrace  the  periiwl  of  the  hysterii-al  stonu. 
Further,  fo)  in  status  lasting  several  days  they  obson'ed  that  tlie  dimi- 
nution of  urea  les.4ened  toward  the  end  of  the  attack,  and  ».<«  it  reached 
tlic  normal  amount  the  status  yielded.  Although  any  of  tlic  [loints 
may  be  presented  in  other  tluin  hysterical  conditions  and  even  in 
epilei»sy,  the  combination  of  the  first  four  may  Ix'  taken  as  ven,'  charac- 
teristic.     Many  hysterics  are  troubleil  with  Jrequenl  urhuitioii,  which  is 


Fig.  ML— Demiognpliia  in  *  mile  hr»l«i 


especially  aggravate*!  if  the  mucous  surfaces  of  the  genitals  or  of  the 
bladder  iire  hypercsthetic.  Mathicu  i  and  Iliihinski  assert  that  [xilyiiria 
is  generally,  if  not  always,  hysterical.  In  short,  diat  diabetes  in.-^ipidiis 
is  a  hysterical  nmuifcstatioii. 

Hgderieid  Jeeer  may  Ik;  continued,  remittent,  or  intermittent,  and 
usually,  if  not  always,  is  found  in  female  eases.  Af^cr  an  interval  of 
a  few  davs,  or  perhaps  only  after  many  months,  it  may  ilisa|i|»oar  sud- 
(lenlv.  The  teinpemtnro  may  attain  a  high  raugt — 10.')°  or  lOfC 
are  "not  infn-fjuent,  and  110°  and  higher  have  Ik-cu  i-econled. 
Usially  the  physical  state  shows  nu  eorres|M>ndTng  febrile  disturiwuiee, 
but  in'sftme  iiisUuices  the  tongue  is  hwivily  eoated,  there  is  headache, 
depression,  sweats,  and  gcnciiil  plienrHiicna  (if  fever.  Eiiiaeiation  is 
very  unusual.  Commonly  hysterical  fever  is  nuatteiiih'd  by  other  hys- 
terical accidents,  but  it  may  !«■  !iss<H-iated  wilh  puinuinaiy,  meningtal, 
ind  iwritoneal  symptoms,  and  leiul  to  mistakes.  The  intermittent 
■  "Trog.  nu'il.,"  Ki-lj.  1".  HIM). 
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fiinii  may  suggest  malaria.  In  the  diagnosis  of  Iiv^terical  fcvpr  all 
wmrecs  of  int(>ction  and  )ii<l<]en  siipimradon  nuist  be  carefully  iii- 
Vfstijpitwl. 

Trophic  and  Vasomotor  Accidents. — The  trophic  accidents  of 
hystt'ria  are  of"  recent  retwgnition,  Tliuy  are  few  in  tiumber,  and  are 
Imt  rarely  enwuinterc^l  in  st^vere  degree.  On  the  skin  eryihenutiotm  • 
or  renirutiir  eruptions  are  the  most  common  manifortalion,  and  the 
vestcniar  fonii  may  go  on  to  niceration  and  protliice  [lersiittent  :^cars. 
Even  fiiUiiifonn  i/iintfi-eite  liiw  been  recorded.  CntancoiM  hemorrliogcri 
ill  tile  form  of  hhixiif  itwetiU  have  followed  sovure  emotional  disturb- 
ances. In  some  historical  eases  they  liave  given  rise  to  the  stigmata  of 
the  ertieilixion  or  be*'n  attributed  to  the  finger-prints  of  the  devil. 
They  are  usually  pHHS-dwl  by  great  jmin  in  tlie  parts.  Bloody  ieim 
anil  MoihIv  discliarges  fnnn  the  mammte  or  from  the  lungs  are  of  a 
similar  natnre.  Some  hysterics  show  transitory  jwriods  of  dermog- 
■  111  fill  i  "III.  Xriiioiir  nh-mri,  wliieli  may  l)0  red,  blue,  or  white,  and  locnr 
fi:<)>hii.niiM  similar  in  apiHurancc  to  those  of  Itaynaud's  disease,  may 
|)ersist  for  many  days,  and  usually  ap- 
^^^^^^^  jH^ir   in    parts   otherwise    hysterically 

^■Uj^^^  uffeeted. 

^^nfl^^^^^  The  hyMerietil  hirmit  is  of  rare  oc- 

^^Hll^^'^^^  currence,    but   furnishes   a   source  of 

^^^f  ^^^^^  much  apprebonsioii  and  misapprehen- 

^^■^f]         ^^^^^      sion.   Suddenly,  or  within  a  few  hours, 
^^^^^^^  ^^^m        one  or  lioth  breasts  enlarge,   ami  are 
^^^^^^r  sensitive,  painful,  and  hot.     The  skin 

^^^m  may  even  Iw  reddenai.     The  nipple  is 

«5_iiv>  ^^         (I     turgid  and  sometimeserecf,   Theglands 

i»ienisi>r  ihiiiiuii'd.  lu^iiiiiiM'vrni  iminibi.  are  tinn  to  the  touch,  but  not  otlcma- 
i.revMuuali- ci"tiinB7n".piiJi"i"'''"  """  tous,  uud  tile  hyjK'rsi'nsitiveness  is  nsii- 

ally  extreme.  The  cnlaigement  may  last 
sevenil  days  or  several  months,  and,  if  one-sided,  may  lead  to  suspicion 
.)f  abscess  or  new  growth.  When  bilateml,  tlie  condition  has  sug- 
gested pn'gnancy,  e«i>ecially  its  a  milky  fluid  may  miice  from  the  nipples. 
/■IbrcffiiiliiiiiUH  i-oiiirtirfitirH  in  muscles  the  seat  of  iierxistent 
hvfterieal  eontnutiires  liave  already  Iw-en  nolitl,  Mim-iihr  atrophy 
has  be<'n  nbserveHl  by  a  number  of  reliable  observers.  It  has  its  seat 
ill  tlie  imiseles  of  a  [Kiralytie  or  eontraetunHl  member,  and  rapidly 
develops.  Witliin  a  few  days  tlie  mnseiilar  masses  may  hise  a  thin]  or 
a  half  of  their  volume.  The  condition  then  remains  stationary  for  a 
loiitr  time,  and  liiiaily  ns'overs.  Theiv  is  a  quantitative  loss  in  elec- 
irieal  exeiiability  pro]K)rtionate  to  the  muscular  shrinkage,  but  the 
reiietion  ol'  degeneration  does  not  o<.'eiir. 

Course. — The  course  of  hysteria  is  essentially  chn)rue.  Senson- 
stigmata  have  been  known  to  (tei-sist  for  a  lifetime,  although  accidents 
had  hiii;r  eeasiil  to  occur.  It  should  be  hwiked  ii]Mm  as  a  mental  state 
which  is  likely  to  [nrsist  when  onee  cstablishwl,  and  as  constituting  a 
rciil  ili-;iliility,  which  may  be  partial  or  total.  The  various  accidents 
luiiy  iH'iiir  tniiisii'ittly,  rei>eatedly,  or  ]>ersist  lor  months  and  years,  and 
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must  he  individiiallv  considereil  in  connection  witli  c»ach  case.  Under 
pn>iK»r  management  hysteria  is  usually  a  manageable  dist^ase.  Many 
casi's  get  instant  relief  under  certain  mental  and  moral  influences. 

Prognosis  in  hysteria  is  clouded  by  the  probability  of  ri^currence 
under  the  action  of  inciting  caust»s  that  otherwise  might  be  trivial  inci- 
dents. Many  patients  make  substantial  gain  and  consider  themselves 
well,  when  an  exhaustive  examination  discovers  numerous  jKJi'sistent 
stigmata.  These  may  be  considered  subjective  r(^»overi(»s.  It  is  excej)- 
tional  for  well-<levelo|)ed  cases  of  hysteria  to  regain  absolute  hwilth. 
Childn.»n  and  youths  makc^  better  recoveries  than  older  subjects,  ilajor 
hysteria  at\er  the  age  of  forty  presents  very  ))oor  pros|>ects  of  complete 
re<*ession.  Many  of  the  accidents  of  hysteria  and  some  of  the  stigmata 
are  cajiable  of  instant  disa])|)earence,  many  of  the  disiibling  features 
are  esisily  wmtrolknl  and  dissipated,  but  the  fact  remains  that  the  cura- 
bility of  liysteria  has  l)een  grwitly  overstated. 

Diagnosis. — The  diagnosis  of  hyst(»ria  loses  many  difficulties  if  it 
is  clearly  distinguished  from  neurasthenia,  emotional  disturbances,  and 
wilful  dectnt  with  which  it  has  Ikhui  commonly  confounded.  They  have 
notliing  to  do  with  liysteria  projK^rly  considered,  but  may  complitnite  it. 
While  hysteria  is  jK)lymorphous,  and  may  mimic  all  other  maladies,  in 
tluit  vcrv  fact  lies  its  detection.  There  is  in  it  alwavs  an  excessive  or 
panuloxical  element.  No  disease,  when  well  developcnl,  is  so  distinctly 
marked  and  stigmatized.  The  most  reliable  and  consistent  features  in 
hysteria  are  the  mental  characteristics  and  the  psychic  stigmata. 
Next  in  fnH[U(»ney  and  importance  an*  the  sensor^'  stigmata,  among 
which  the  disturlxince  of  the  color-fields  by  contraction  and  inversion 
is  common  and  well-nigh  pathognomonic.  An(»sthesias  in  islets  or 
geometrical  outlines  are  practically  demonstrative  of  hysteria.  The 
movabilitv  or  motilitv  of  anesthetic  arenas  under  various  influences  is 
found  in  hysteria  alone.  Among  the  motor  stigmata  the  contracture 
diathesis  and  the  idejitional  loss  of  power  for  systematized  movements, 
as  shown  in  astasia  or  agraphia,  while  strength  is  normal  in  other 
respects,  declare  the  hysterical  stat<'. 

Some  hysterical  accidents  an*  diagnosti<^  The  typical  hysterical 
seizure  should  lx>  mistaken  for  nothing  else.  In  the  ])artial  and  much 
more  ccmimonly  enc<3untered  seizures,  attacks  of  ecfsta^y,  of  sleej),  and 
of  somnambulation  are  ver\'  distinctive.  A  can^ful  examination  of  the 
palsies  and  contractures,  taken  with  the  ordinarily  associated  and  usu- 
ally superimposed  sensory  stigmata,  should  disclose  their  hysterical 
nature.  The*  rhythmical  spasms  are  the  proj>erty  of  hysteria  alone. 
The  tremors  must  be  deciphered  from  the  context  of  hysterical,  mani- 
festations and  confirmed  by  the  exclusion  of  organic  proc^esses.  The 
same  is  true  of  the  intestinal  accidents.  In  the  (nmdition  of  the  urine 
during  and  after  paroxysmal  manifestations  we  have  a  valuable  index. 
Reducti(m  in  total  solids,  especially  in  urea  and  phosphates,  with  the 
inverted  proi)ortion  of  alkaline  and  earthy  phosphates  is,  perhaps,  only 
found  in  hvst(»ria. 

Once  die  suspicion  of  hysteria  is  entertained,  a  painstaking  examina- 
tion of  the  patient  should  confirm  or  banish  it.     The  greate^^t  danger 
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arises  from  failing  to  appreciate  the  limitations  of  hysteria  and  allowing 
its  presence  to  interrupt  careful  search  for  organic  disease  of  which  it 
may  be  a  secondary  expression.  Too  often,  when  hysteria  is  recognized, 
the  physician  is  content  to  attribute  every  symptom  and  complaint  to 
the  psychoneurosis.  Hysterics  may  have  phthisis,  Bright's  disease, 
cerebral  hemorrhage,  typhoid  fever,  and  hi)>-disease,  as  well  as  otlier 
persons.  In  every  hysterical  case  the  individual  must  not  be  forgotten 
or  actual  disease  overlooked. 

Treatment. — Recognizing  in  hysteria  a  mental  disturbance  i)rinci- 
pally,  the  treatment  must  be  mainly  psychic.  This  point  of  view 
may  at  once  strengthen  and  weaken  the  physician.  Unless  he  has  a 
clear  conception  of  the  power  of  mental  therapeutics,  he  is  likely  to  look 
upon  all  measures  as  mere  placebos  and  to  lack  faith  in  their  value. 
Not  confident  himself,  he  fails  to  inspire  confidence  in  the  hysterical 
j)atient.  The  game  is  lost  before  it  is  begun.  It  is  the  self-amfidence 
of  the  charlatan  or  the  fanatical  belief  of  the  "  Christian  Scientist "  tliat 
now  sometimes  succeeds  when  well-infonmxl  physicians  fail.  Expectant 
attention  and  hopeful  anticipation  have  cured  hysteria  in  all  ages,  and 
arc  potent  measures  to-day.  Methods  are  usually  successful  in  projwr- 
tion  as  they  are  novel  to  the  patient,  strike  the  fancy,  and  stimulate  the 
imagination.  Tliis  serves  in  itself  U)  distnict  the  hysteric  from  the  nit 
of  his  fixed  ideas,  and,  if  the  assurance  of  help  and  cure  is  adde<l  and 
constantly  repeated  by  suggestion,  it  tends  to  supplant  the  morbid  con- 
dition. A  great  moral  impressicm  or  a  mental  shock  may  terminate 
hysteria  at  once  or  may  greatly  aggravate  it.  Treatment  may  be 
considered  (1 )  as  (jeneralj  ai)plicable  to  all  manifestaitions  of  the  disease ; 
and  (2)  upeeUiJ^  regarding  the  manifestations  of  individual  cases. 

General  Treatment. — The  first  consideration  is,  if  possible,  to 
deciplier  five  fixed  idea  that  dominates  the  patient.  This  is  easily  done 
when  the  hysterical  syndrome  originates  in  some  s<»rious  ment;il  storm 
or  personal  ex|>erienci'.  In  other  cases  it  can  be  inferred  from  the 
hysteriwil  manifestations,  and  occasionally  it  is  constantly  expresseil  in 
soim*  worry  or  ap|)rehension.  In  many  eas(»s,  however,  it  is  a  sul>con- 
selons  idea.  It  mav  have  arisen  even  in  a  dream,  or  it  mav  be  so 
intangii)le  that  it  nevc^r  is  fully  formulated  in  the  patient's  conscious- 
ness. Sometimes,  from  motives  of  shame,  or  modesty,  or  morbid  con- 
scientiousness, it  is  studiously  concealed. 

When  once  the  end  of  the  tangled  skein  is  in  the  physician's 
hands,  his  task  is  to  mfnlify  or  deMroy  the  fixed  idectj  and  thus  remove 
the  source  of  morbid  mentiUization.  Too  often  family  and  friends 
support  the  patient's  morbid  view  and  exaggerate  the  gloomy  pn>s- 
j)ect^,  adding  fuel  to  the  flames  by  anxious  solicitude  and  thinly 
veiled  or  openly  expressinl  fears.  In  the  highly  suggestible  c^m- 
dition  of  hysteria  their  constant  presence  and  their  consciously  or 
unconsciously  reit(»rate(l  depressing  suggestions  counteract  all  j)ossible 
jrood  at  the  hands  of  the  physician.  The  very  locality  in  which  the 
disease  lias  d(;veloj)e(l  constitutes  a  forcible  reminder  of  its  present  and 
prosj>eetive  woes.      Unless  the  surroundings,  com|)anions,  and  visitors 
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of  a  hysteric  can  be  absolutely  controlled,  it  is  usually  impossible  to 
manage  the  patient  It  is  for  this  reason  that  isolaihn  and  separation 
from  everything  associated  with  the  patient's  morbid  {)ast  is  usually  the 
first  and  most  essential  requirement  of  treatment.  Under  new  circum- 
stances the  statements  of  the  physician  regarding  the  trivial  nature  of 
the  dominant  idea  or  his  orders  to  dismiss  it  and  his  assurance  of  cure 
carry  a  weight  and  force  that  are  not  immediately  destroyed  by  other 
more  constant  and  less  wholesome  influences.  The  very  fact  of  isola- 
tion is  a  profound  influence  that  can  readily  be  guided  into  a  hoj)eful 
and  helpful  channel.  A  visit  from  an  anxious  mother  or  solicitous 
friend  may,  in  a  few  minutes,  destroy  all  advantage  and  rec*all  the  morbid 
past  witli  adde<l  intensity.  This  plan  of  treatment  can  often  be  put  in 
the  form  of  the  Weir  Mitchell  rest-cure,  and  requires  the  same  con- 
ditions already  indicated  in  the  treatment  of  neurasthenia  (p.  576). 
Mild  cases,  especially  in  the  young,  can  sometimes  be  well  managed  by 
a  long  journey  with  a  sensible  and  not  too  sympathetic  (H>m])anion,  or  by 
a  protracted  visit  to  friends  or  relatives  properly  informed  of  the  atti- 
tude they  should  maintain  toward  the  patient. 

IfypfwtMtn  in  its  concentrated  form  is  a  dangerous  measure  and  only 
of  occasional  service.  In  the  hypnotic  state  the  patient  may  readily 
disclose  the  hidden  or  subconscious  idea,  and  it  may  at  once  be  attacked 
and  destroyed  by  countersuggestion.  In  the  same  way  progressive 
improvement  or  immediate  relief  from  the  various  a)nditions  present 
in  the  patient  may  be  suggested.  Hypnotism  may,  however,  precipi- 
tate a  latent  hysteria,  and  patients  hypnotized  for  the  removal  of  trivial 
hysterical  symptoms  have,  in  the  hypnotic  state  or  imme^liately  after  it, 
bloomed  out  in  all  the  manifestations  of  major  attacks  or  developed  pro- 
tracted paralyses  and  contractures.  In  other  cases  hysteria  restrained 
by  hypnotism  has  recurred  with  added  force  when  the  s4inces  were  dis- 
continued, and  F6r^  goes  so  far  as  to  consider  hypnotism  but  a  transfor- 
mation of  hvsteria.     It  should  be  held  as  a  last  resort. 

It  goes  without  saying  that  anemia  and  general  states  call  for  such 
remedies  as  are  ordinarily  beneficial,  and  lociil  disease  presents  exactly 
the  same  indications  as  in  non-hysterical  patients. 

Special   Treatment. — The    convulshe    atUwks   can    frequently    be 
stopped  by  a  dash  of  cold  water,  by  a  sharp  command,  by  pressure  on 
hysterogenic  zones,  and,  if  other   means   fail,  by  inhalations  of  ether. 
Their  repetition  depends  upon  conditions  which  must  be  met  by  the 
general  measures  previously  indicated.      Paralyses  and  conira^cfures  are 
among  the  most  permanent  accidents  when  once  established,  and  become 
actual  stigmata.      If  taken  early,  they  can  usually  be  managed.     Mas- 
sage, electricity,  and  repeated  assurances  of  their  early  cure  and  of  their 
ia'^ignificant  imj)ortance  is  usually  sufficient  if  the  friends,  in  the  way 
already  described,  do  not  defeat  these  measures.     After  a  long  duration 
they  may  require  the  full   isolation  treatment.      Contractures  of  years' 
standing  may  be  followed  by  fibrotendinous  contractions  only  amenable 
to  surgery.     AnesdhesUis  and  hyperesfJiesias  can  be  uKKlified  by  a  num- 
ber of  influences  of  the  esthesiogenic  sort.      Faradic  and  Franklinic 
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electricity  often  act  very  readily  to  reduce  and  completely  dissipate  the 
field  of  di8turl)ed  sensation.  Various  objects,  metallic,  wooden,  etc., 
active  or  inert  mjignets,  have  the  same  influence.  It  is  all  a  matter  of 
concentrating  the  fixed  and  hopefully  ex})ectjint  attention  upon  the 
parts.  In  the  same  way  these  measures  are  useful  in  the  palsies  and 
contractures.  Sphud  irrUation,  so  called,  when  once  well  marked, 
usually  requires  the  isolation  and  rest  treatment,  but  sometimes  the 
actual  ciuitery  or  flying  blisters,  or  other  heroic  and  hence  impressive 
measures,  succchhI  in  removing  the  hypersensitiveness.  Aphonia  and 
nudism  nHjuirc  treatment  of  a  similar  sort  A  faradic  elei^trode  iutn>- 
duced  into  the  larynx  or  pharyngeal  cauterization  has  succeede<l  almost 
instantly  in  some  cases,  but  lasting  benefit  usually  follows  jiersistent  and 
rcj)eated  suggestion  of  steady  improvement,  coupled  with  various  sug- 
gestive manipulations  of  the  jxirts.  Lanfiufeal  sfxisra  and  hysterical 
cmigh  or  sneezing,  or  diaphragmatic  spasms,  generally  can  be  interrupted 
by  having  the  patient  or  a  nurse  forcibly  pull  on  the  protnidtnl 
tongue.  Laryngeal  spasm  in  rare  instances  may  recjuire  anesthesia  or 
even  tnicheotoniy,  but,  fortunately,  apnea  is  commonly  followed  by 
relaxation  of  the  spasm.  Dysphagia  from  esopluigecd  spcums  is  often 
relieved  by  passing  the  stomach-tul)e  and  demonstrating  the  ixjrmea- 
bility  of  the  gullet.  Vomiting  is  sometimes  In^nefited  by  lavage  of  the 
stomach  and  the  mechanical  intrmluction  of  fixxl,  but  assurance  of 
improvement  and  suggestion  must  be  added  to  all  these  measures. 

Finally,  it  is  the  physician  who  is  most  sure  of  himself  and  of  his 
diagnosis  and  has  a  distinct  idea  of  the  mental  side  of  hysteria  who 
best  succeeds  with  genenil  or  s[K?cial  treatment. 


CHAPTER  VII. 
EPILEPSY. 

Epilepsy  has  been  the  subjc^ct  of  medical  description  since  the 
ejirliest  tiinc^**.  It  was  known  to  th(»  ancients  as  the  sacred  disease, 
morbus  sneer.  In  colloquial  English  it  is  calh^l  the  "  falling  sickness.^' 
Its  most  characteristic  manifestation  shows  forth  in  the  derivation  of 
the  name  "epilepsy,"  which  implies  being  seized  upon.  The  seizing 
has  been  variously  attributed  to  mythological  deities,  to  the  |K)ssc^ssion 
of  devils,  and  to  vapors  and  humors  arising  in  the  b(Kly.  Focal  epi- 
lepsy, or  Jacksonian  epilepsy,  resulting  from  cerebral  injury  or  disease, 
may  be  omitted  from  the  present  consideration.  Epileptoid  attacks  arising 
from  alcohol,  lead,  and  unmiia,  and  the  eclampsia  of  parturients  and 
children,  have  no  necessary  n^lation  to  the  epilep*^y  now  in  question. 
Epilepsy  can  scarcely  be  considered  a  distinct  clisease.  It  is  a  syn- 
drome of  nervous  and  mental  symptoms  appearing  under  a  variety  of 
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pathological  states.  In  many  instances  it  is  associated  with  morplio- 
logical  cH»llular  changes  in  the  cortex.  In  as  many  or  more  cases  the 
anatomical  basis  still  escapes  detection.  So  commonly  is  epilepsy  pre- 
sented by  nenniiMithic  and  jKsycho|>athic  strains,  and  in  those  physically 
or  mentally  defective,  that  in  itself  it  may  Ik»  considered  a  presnmptive 
indication  of  degeneracy.  It  is  statistically  pn)V(m  that  there  is  more 
than  one  epileptic  for  everj'  four  hundred  of  the  }H)pulation  in  this  country. 

Etiology. — Heredity  plays  a  ver}'  important  part  in  the  causation 
of  epilei>sy.  Arthritis,  syphilis,  phthisis,  inebriety,  insanity,  and  neu- 
Pi)ses  an*  common  in  the  ante<'edents.  Epilepsy  api>ears  fre(iuently  in 
succeeiling  gimerations,  and  may  descend  dir(»ctly  from  parents  to  chil- 
dren, but  is  more  likely  to  be  indirt»ctly  propagated  by  way  of  collateral 
branches.  The  heredity  is  most  often  by  transformation  from  other 
neuro|>sychic  disease.  Thus,  hysteria,  epilepsy,  and  idiocy  may  follow 
in  successive  generations.  Epilepsy  among  cousins  is  more  frequent 
than  among  brothers  and  sisters,  where,  however,  various  neuropathic 
equivalents  are  frequently  encountercnl.  Conmnguhiity  plays  no  part 
unless  it  brings  together  individuals  of  similar  nervous  or  mental  defect. 

Epilepsy  may  apjxjar  at  any  ac/e^  but  it  is  distinctly  uncommon  for 
it  to  commence  after  the  age  of  thirty'.  Epileptoid  attacks  after  that 
age  should  always  awaken  a  suspicion  of  gross  organic  brain,  heart,  or 
kidnev  disease.  Svphilis  is  the  usual  cause  of  sncii  seizures  from  tiiirtv 
to  forty-five;  after  forty-five  we  encounter  the  degenenitions  of  senility, 
vascular  changes,  and  accidents.  The  very  great  majority  of  cases  of 
epilepsy  develop  under  twenty  years  of  age,  and  the  pubescent  |M'ri<Hl, 
l)elweeu  twelve  and  seventeen,  contains  the  greater  projM)rtion  of  them. 
Ver\-  fn^quently  epilepsy  begins  in  infancy.  Convulsions  during  the 
first  and  s<x;ond  dentitions,  incitiil  by  any  febrile,  sceptic,  or  toxic  cause, 
may  Ik*  followe<l  l)v  epileptic  attacks  at  puberty.  In  some  cases,  begin- 
ning as  eclamptic  attiicks  in  infancy  or  early  childhood,  epilepsy  follows, 
with  more  or  h»ss  |)eri<Klical  attacks  from  that  time.  Some  families 
present  numerous  deaths  from  infantile  convulsions,  and  epilepsy  some- 
times ilevelops  in  those  who  escape*.  Nocturnal  enuresis,  pavor  noctur- 
nus,  and  epilepsy  may  appear  in  the  same  <*ase,  apparently  replacing  <»ne 
another.  It  is  necessar\'  to  carefullv  exclude  from  this  considerati<»n 
that  large  number  of  cases  in  which  cerebral  injury  is  pres<:»nt  or  l)rain 
defect  arising  from  intra-uterine,  birth,  or  jK)stnatal  causes.  Such  in- 
stances usually  present  evidence  of  cerebnd  lesions  in  some  form  of  jialsy, 
and  are  considered  in  part  iir.  Males  are  somewhat  more  cominonly 
affected  than  females,  with  a  ratio  of  20  to  16,  according  to  Spratling. 

Inciting  Causes. — ^The*  alleged  inciting  causes  of  epilepsy,  by 
their  number  and  relative  harmlessness  in  the  majority  of  individuals, 
reinforce  the  presumption  of  a  necessary  predLsp(3sing  defect,  in  the 
field  of  which  they  be(X)me  active.  The  hereditary  considerations,  the 
usual  evidence  of  degeneracy,  and  the  common  onset  of  the  disease  at 
developmental  epochs  all  speak  of  a  vicious  organization  unecjual  to 
the  shocks  of  ordinary  life  and  the  demands  of  growth.  In  some 
cases,  however,  it  is  impossible  to  fix  upon  any  predisposing  state. 

Toxic  ageniSj  such  as  alcohol,  lead,  mercury,  tobacco,  chloroform, 
ether,  morphin,  cocain,  etc.,  have  been  accused  of  inciting  epilepsy. 
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Alcohol  is  certainly  competent  to  do  so.  The  first  fit  may  follow  a 
(Irinkinjj  bout.  Other  toxic  conditloiut  arising  from  the  intestinal  tract 
or  (hie  to  defective  elimination  through  the  kidneys  may  act  as  inciting 
causes.  The  infedious  dmeaHei<j  such  as  the  exanthemata,  may  furnish 
the  starting-j)oint  for  epilepsy.  Typhoid  f(*ver  is  causative  in  some 
instances.  Syphilis  may  l)e  causally  related  to  epilepsy  in  various  ways : 
(1)  As  a  hereditary'  factor;  (2)  through  the  malnutrition  of  the  sec- 
ondary period ;  (3)  by  local  encranial  disease ;  and  (4)  Fournier  thinks 
tluTc  is  a  peculiar  syphilitic  variety  of  epilepsy  ap}>earing  late  in  the 
luetic  history.  Head  injuries  may  produce  focal  epile]>sy,  V)ut  sometimes 
set  up  tiie  common  form  of  the  disease.  B^flex  irrikitions  due  to  nafsal 
growths,  intestinal  worms,  pelvic  disease,  genital  abnormality  or  disease, 
masturbation,  and  eye-strain  are  occasionally  sufficient  to  pnn'oke  epi- 
leptic attacks  and  to  cause  their  n»|)etition.  Sensitive  scars,  decayed 
teeth,  and  ingrowing  toe-nail  have  also  been  brought  into  this  list.  In 
fact,  any  local  ))eripheral  cause  of  constant  nerve-fag  may,  in  those  of 
unstable  organization,  serve  to  upset  the  nervous  apparatus.  Physio- 
logical states,  like  menstruation  and  childbirth,  may  incite  epileptic 
attjicks  in  those  predisposed.  In  female  epileptics,  the  menstrual 
periods  are  verj-  frequently  the  occasion  of  attacks.  Menial  shocks, 
j){irticularly  fright,  may  cause  the  first  fit.  Some  epileptics  have  a  fit 
upon  tiie  incidence  of  any  emotional  disturbance. 

Pathology. — It  would  be  impossible  within  reasonable  limits  to 
give  the  numerous  theories  tliat  have  been  advanced  regarding  the 
nature  of  epilepsy,  or  to  discuss  at  length  the  various  locations  assigned 
the  morbid  action  resulting  in  the  fits.  Suffice  it  to  say  that  the 
presence  of  mental  symptoms,  sometimes  the  limitation  of  the  attack 
to  unconsciousu(»ss  alone,  the  experimental  demonstration  of  cortical 
excitability,  tlu^  usual  organic  basis  of  Jacksonian  fits,  the  recent  find- 
ings of  changed  cortiwd  structures  in  some  ceases,  and  a  recognition  of 
the  suprenuK^y  of  the  cell  in  the  doctrine  of  the  neuron  theorj',  all  com- 
bine to  de(»lare  epilepsy  a  disejise  of  the  cerebral  cortex. 

It  must  be  admitted  that  at  pn^sent  the  most  careful  search  fails  in 
many  cases  to  detect  any  histological  changes  known  to  lx»  morbid. 
This  is  only  another  way  of  stilting  our  ignorance  of  certain  jiatho- 
logical  proc(»sses  and  the  limitations  of  present  methods  of  research. 
When  a  patient  dies  as  the  result  of  rejieated  convulsions,  venous  and 
sinus  engorgement,  minute  hemorrhages,  and  more  or  less  extensive 
cerebnil  (»c(;hvmoses  merelv  evidence  the  recent  mroxvsms.  Lesions 
of  longer  standing  have  been  frequently  found,  such  as  meningo-en- 
cephalitis,  widely  disseminated  tuberous  sclerosis  in  the  cortex  and  the 
great  ganglia,  and  diffuse  sclerosis  of  the  convolutions.  Much  im|X)r- 
tance  was  once  attached  to  such  hypertrophic  sclerosis  aflecting  the 
cornii  animonis  or  appearing  in  the  bulb.  Chaslin,  F6r^,  and  many 
others  have.  re|K'atedly  found  neuroglial  proliferation.  Bloch  and 
Marenesco  have  described  vjuscular  and  jK'rivascular  changes  in  the 
cortex.  Van  Giesen  has  demonstrated  changes  in  the  large  pyramidal 
c(»llb  of  the  cortex  and  in  the  neuroglia  in  two  cases  in  which  }>ortions 
of  the  cortex  were  removed  by   ojxiration.     Bleuler,^    in   twenty-six 

*  "Miinch.  meil.  Wwheiis.,"  No.  33,  1895. 
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epileptic  brains,  found  a  definite,  wide-spread  hyj)ertrophy  of  the  neurog- 
lial bundles  lying  between  the  pia  and  outermost  nerve-bundles.  This 
change  was  not  proportional  to  the  severity  or  duration  of  the  diseiise 
or  relative  to  the  mental  degradation  of  the  patients.  In  fifty-four  non- 
epileptic  brains  similar  changes  were  not  found.  Ohlmacher  ^  draws 
prominent  attention  to  j)ersistent  thymus  and  enlarged  intestinal  glands. 
Clark  and  Pmut^  describe  wide-spread  changes  in  the  cortical  cells, 
es|>ecially  of  the  second  layer,  consisting  of  deformities,  absence  of 
chnmiatic  substance,  and  swelling  of  the  nucleoli  with  tendency  to  loss 
of  the  nucleolus  under  the  section  knife.  Donath  ^  shows  that  cholin 
is  usually  present  in  the  blood,  which,  with  other  ]>roducts  of  metabolism, 
such  as  ammonia  and  kreatinin,  may  act  U)  bring  al)out  the  attack. 

Symptoms. — The  most  striking  symptoms  of  epilepsy  are  the 
"attacks''  or  fits  and  their  modificjitions  and  equivalents.  Of  equal 
importance  are  the  postepileptic  states  and  the  mentiil  and  physical 
conditions  of  epileptics. 

Epileptic  Attacks. — ^Prodromes  and  Aurae. — Many,  but  by  no 
means  all,  epileptics  liave  some  distant  or  immediate  premonition  of 
the  attack.  Friends,  nurses,  and  attendants  upon  epileptics  often  learn 
to  anticipate  an  attack  by  temj)eramental  or  facial  changes  that  are 
unnoticed  by  the  patients  themselves.  These  may  l)c  present  several 
hours,  or  even  several  days,  before  the  convulsive  explosion.  Fore- 
runners of  a  motor  sort  are  grinding  of  the  teeth  in  sleep,  twitching  of 
the  eyelids,  face,  or  extremities,  tremors,  and  restlessness.  Some  epi- 
leptics complain  of  tingling  in  the  extremities  or  on  the  surface  of  the 
body  ;  others  have  peculiar  sensations  on  the  tongue  or  in  the  nose,  a 
tickling  of  the  palate,  or  disturbances  of  smell  or  taste.  Others  have 
photophobia  or  brilliant  muscae.  Ringing  in  the  ears,  genital  excite- 
ment, respiratory  oppression,  vague  discomfort,  mental  stinndation  or 
depression,  unusual  irritability  or  gaiety,  are  some  of  the  various  j)re- 
monitory  conditions.  Some  jiatients  lof>k  uinisually  i)ale  ;  others  jiresent 
a  sufTuse^l,  puffv  countenance  ;  and  tem|>orary  erythematous  and  urticarial 
eruptions  have  been  seen.  Much  as  these  mon*  or  Usss  ])n)l(>nged  pre- 
monitory conditions  vary  among  themselves,  they  are  comj)aratively 
uniform  and  constant  for  a  given  case. 

The  aura  is  the  particular  motor,  sensor)-,  or  psychic  feature  that 
immt»diatelv  announces  the  attack,  and  mav  be  considered  its  initial 
symptom.  In  some  instances  it  represents  an  abridged  attack.  It  may 
recur  for  years  unrecognized,  until  a  fully  devel()|K'd  fit  indicates  its  true 
character.  An  aura  of  some  sort  occurs  in  fully  one-half  of  all  cases 
of  epilepsy.  Motor  aurce  may  consist  in  a  sudden  limited  muscular 
contraction  or  tremor,  similar  to  the  signal  symptom  of  Jacksonian  fits, 
but  of  only  momentary  durjition.  Automatic  movement,  and  even  a 
series  of  coordinate  acts,  may  introduce  the  generalized  attack.  A 
patient  scratches  at  the  pit  of  the  stomach,  or  winks  his  eyes,  or 
moistens  his  lips  with  his  tongue,  or  makes  a  few  swallowing  efforts, 

>  "BuU.  Ohio  Hosp.  for  Epileptics."  isiH. 
«  *'Bo«t.  Mwl.  and  Siir^'.  Jour.."  April  '2;{,  1903. 
»  **Med.  News,"  June  28,  1905. 
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starts  forward  or  backward,  rotates  upon  his  vertical  axis,  coughs  spas- 
modically, springs  up,  or  rolls  his  eyes  to  one  side,  following  with  his 
head  and  body.  Unconsciousness  at  once  follows,  and  the  full  fit  occurs. 
Many  epileptics  have  sensory  aurcc.  A  peculiar  sensation  is  described, 
commencing  in  the  feet  or  anywhere  in  tne  extremities,  or  in  the  abdo- 
men, espwially  at  the  pit  of  the  stomach.  It  mounts  upward,  and  con- 
sciousness usually  fails  as  it  reaches  the  upi)er  part  of  the  chest  or  the 
neck  and  hejid.  In  some  instances  it  strongly  suggests  the  globus  of 
hysteria.  One  patient  describes  it  as  a  "  nagging  feeling,"  and  it 
usually  is  of  an  indefinite  and  indescribable  sort.  Visual  and  auditorj* 
sensations  are  the  most  fn^juent  of  those  that  relate  to  the  special 
senses.  Those  of  taste  and  smell  are  very  rare.  Some  epileptics  hear 
certain  sounds  of  a  pleasant  or  startling  sort ;  sometimes  it  is  a  distinct 
voice.  Others  describe  everything  as  turning  black  or  dark  before 
their  eyes  ;  some  have  phosphenes  or  bright  flashes ;  and  in  exceptional 
instimces  a  definite  picture  is  presented,  such  as  that  of  persons  or 
animals,  which  may  rapidly  appmach  or  recede. 

Jackson  first  called  particular  attention  to  the  psychic  aurce,  which 
are  as  vague  and  varied  as  those  of  a  motor  and  sensory  character.  A 
sudden  recollection  or  the  instantaneous  review  of  a  lifetime,  a  certain 
fixeil  idea  or  doubt,  may  announce  the  convulsion.  Sometimes  it  is  a 
nipidly  growing  mentjil  depression,  a  fervor,  a  feeling  of  mental  exal- 
tation or  weakness,  irritable  impulses,  gaiety,  rage,  or  quarrelsomeness. 

Another  gn)up  of  aune  are  called  visceral^  but  are,  for  the  most  |)art, 
sensory  or  motor  manifestations  referred  to  the  various  organs.  Pre- 
(X)rdial  pain,  violent  cardiac  jialpitations,  respiratory  anguish,  laryngeal 
spasm,  weight  at  the  pit  of  the  stomach,  vomiting,  colics,  and  sudden 
inipenitive  demands  to  evaciuite  the  bladder  or  l)owels  are  the  principal 
ones.  O'trhrdl  (lunF,  such  as  sudden  pain  in  the  head,  vertigo,  stam- 
mering, and  jKiraphasia,  have  l)een  notwl. 

Lewis  has  noted  an  elevation  of  IxkIv  temperature  during  the  aura, 
and  Voisin  has  observtHl  iner(»ased  tcMuperature  in  the  limbs  in  which 
the  aura  originattHl.  F6r6  and  Fninek  have  noted  an  incrt^ase  of 
arterial  tension  before  the  fit,  and  the  writer  has  obtained  a  sphygmo- 
grani  showing  the  same  thing.  All  these  considerations  indicatt*  that 
the  aura  is  of  cerebral  origin,  and  s(»rve  to  iiwlicxite  the  }K)rtion  of  the 
bniin  most  at  fault,  just  as  d<»es  the  original  sympt^mi  in  Jacksonian 
fits.  They  should  assist  in  mapping  out  the  functions  of  the  so-called 
cortical  areas  of  latent  lesions. 

Epileptic  fits  vary  greatly  in  diiferent  cases,  and  usually  a  patient 
pres(Miting  severe  convulsions  also  has  slight  or  abortive  attacks.  We 
may  consider  (1)  the  complete  attack,  (2)  the  in(M)mj)lete  attacks,  and 
(»*{)  the  eciuivalents  of  epileptic  attacks. 

The  complete  convulsion,  prc^ceded  by  an  aura  or  not,  comes  on 
suddenly,  (•onsciousness  an<l  siMisibility  are  instantly  lost,  and  the  ])atient 
falls.  The  fit  presents  three  distinct  periiKls  :  (1)  one  of  tonic  cimvul- 
sion  ;  (2)  one  of  clonic  convidsions ;  and  (.*i)  a  j)eriod  of  stertor. 

The  foiiic  diifje  opens  suddenly,  with  all  the  muscles  of  the  body 
in  tetanic  rigidity.  It  results  that  the  [mtient  not  only  falls,  but  is  fre- 
quently violently  thrown  down.     At  the  same  time,  the  sudden  tetanic 
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nmscalar  grasp  of  the  thoracic  cage  and  the  fixation  of  the  hiryngeal 
apparatus  give  rise  to  a  cry  that  is  practically  never  verbal.  Some- 
times it  is  a  shriek;  more  often  it  is  an  expirat<»ry  guttural  noise.  The 
6ce  fc  at  first  (Kile,  but  rapidly  becomes  congestecl  and  cyanotic,  l)ecanse 
respiration  is  inhibiteil.  The  eyes  are  fixed,  often  turned  up  or  to  tme 
si<le  or  convergent,  and  tlie  pupils  are  rigidly  dilated.  The  dilatation 
is  proportionate  to  the  severity  of  the  attack.  Contracted  jMipils  may 
sometimes  be  seen  at  the  onset  of  the  attack  and  aj^ain  at  the  beginning 
of  the  stage  of  stertor.  Minute  vascular  ruptures  in  the  skin,  nuicous 
membrane,  and  conjunctiva  often  occur.  It  is  probable  that  similar 
vascular  accidents  take  place  in  the  internal  vis(»em  an<l  in  the  l)rain. 
If  the  hand  be  placed  on  the  tonically  contracted  muscles,  ii  thrill  or 
vibratory  impulse  will  be  detected,  such  as  is  occasioned  by  excessive 
voluntary  efforts.  The  tonic  period  is  one  of  apnea,  and  only  lasts  one 
to  two  minutes  at  most.  It  may  last  only  a  few  seconds.  The  tongue 
is  frequently  thrust  between  the  teeth,  and  may  1h'  lacerated.  The  head 
may  In*  slightly  turned  or  retracte<l,  the  trunk  is  rigid  and  usually 
straight,  the  upper  extremities,  flexed  at  the  elbows,  are  held  close  to  the 
trunk,  the  fists  are  clencheil,  or  the  fingers  may  be  nuide  into  a  cone  or 
spread  by  the  interossei.  The  lower  extremities  art*  (^»nnn<>nly  rigidly 
extendeil.  Complete  symmetry  of  movements  tmd  position  of  the  limbs 
is  exceptional  and  quite  frc»quently  the  lower  limbs  are  ])artially  flexe<l. 
It  is  at  this  stage  usually  that  the  spasm  of  the  abdominal  muscles  ex- 
pels the  contents  of  the  bladder,  sometimes  those  of  the  rectum.  The 
vascular  strain  is  extreme. 

The  cionic  pei'iod  is  in   some  sense   a   contimuition    of  the  tonic 
stage.     The  muscles  relax,  and  again  suddenly  contract.     The  limbs, 
body,  face,  and  all  movable  part*  are  agitiited  by  the  sudden  sharp 
twitchings,  which  cause  the  fact*  to  grimace  horribly,  the  jaws  to  grind 
together,  often  lac»erating  the  tongue  and  ch(»eks,  the  eyes  to  jerk  in  their 
sockets,  the  air  to  be  noisily  forced  in  and  out  of  the  chest,  churning 
the  saliva  in  the  mouth  and  throat  and  forcing  it  through  the  tc»eth  and 
lips  in  a  bloody  foam.     The  arms,  legs,  and    head   beat  against  the 
ground.     The  clonic  movements,  at  first  rapidly   re|K'ated,  gradually 
become  less  frequent,  but  maintain  their  force  and  vigor  to  the  very  last 
movement.     The  respiration,  dominated  by  the  clonic  spasm,  is  ineffi- 
cient; the  asphyxia  and  cyanosis  persist;  the  caixlia(*  movements  are  pre- 
cipitate; the  arterial  tension  is  intense.    This  stage  lasts  from  one  to  five 
mimites,  and  terminates  in  full   relaxation,  in  which  the  bladder  and 
rectum,  if  not  emptied  in  the  tonic  |x»riod,  may  allow  their  contents  to 
e?cape.     The  IhkIv  and  face  are  covered  with  ]H»rspimtion,  the  tenijR'ra- 
ture  mounts  two  or  thrt»e  degrees  Fahrenheit.     The  clonic  movements 
may  be  bilaterally  synchronous,  but  have  no  suggesti(»n  of  purpose,  and 
an*  unmethodical  and  incoonlinate. 

The  Period  of  Sfetior, — The  relaxation  in  which  the  clonic  stage 
ends  is  usually  markeil  by  deep  stertorous  bnnithing  and  continued  un- 
consciousness. The  patient  lies  inert,  just  as  th(;  convulsion  left  him, 
profoundly  comatose,  and  may  piTish  at  this  time,  smotheral  by  the  bed- 
clothes or  by  similar  mishap.  After  a  few  minutes,  perhaps  after  a 
half  hour  or  more,  he  opens  his  eyes  and  regains  partial  control  of 
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himself,  without  any  knowledge  of  what  has  happened  during  the  attack. 
If  the  attack  take  place  during  the  niglit,  the  stertorous  period  may 
gradually  merge  into  natural  sleep,  and  the  j)atient  may  be  entirely 
unconscious  of  the  occurrence  of  the  fit.  Usually  the  fit  leaves  the 
patient  more  or  less  confused,  fatigued,  sore,  strained,  and  subdued  for 
several  hours  or  for  a  day  or  two. 

While  the  typie4il  fit  presents  all  of  these  symptoms,  it  may  be  infi- 
nitely modified.  The  tonic  period  may  be  instantaneous  only.  The 
clonic  movements  may  be  confined  to  the  face,  upper  extremities,  or 
lower  limbs.  The  cry,  urination,  stertor,  or  bitten  tongue  may  any  or 
all  be  lacking.  The  convulsion  may  be  most  marked  on  one  side,  and, 
indeed,  exact  symmetry  is  uncommon.  The  only  constant  feature  is 
disturbiKl  consciousness,  but  uncx)nsciousness  does  not  in  itself  constitute 
a  fit,  though  it  may  pnicticjilly  constitute  an  c^cjuivalent. 

Epileptic  attacks  often  occur  during  the  night,  and  in  some  instances 
only  during  sleep,  giving  rise  to  the  clinical  variety  called  nocturnal 
epikptfi/y  which  may  last  for  years  without  being  suspected.  Fits  are 
likely  to  occur  just  as  the  jKitient  is  getting  to  sleep,  or  just  as  he  is 
awakening  in  the  morning.  They  may  be  induced  by  emotion,  espe- 
cially fright.  Fatigue,  coitiLs,  menstruation,  and  child-birth  may  pro- 
voke them.  In  most  cases,  however,  they  take  place  without  adequate 
traceable  cause.  Some  patients  have  them  very  frequently,  and  with 
considemble  regularity ;  others  have  them  at  irregular  intervals ;  and 
others  may  have  but  two  or  three  during  a  lifetime.  In  aggravated 
instances  they  occur  in  groups,  sevenil  taking  place  within  a  day.  Such 
groups  fre(iuently  follow  an  interval  more  than  usually  prolonged,  or 
succeed  a  {X'riod  of  bromid  repression. 

Occa!<ionally,  the  patient,  without  recovering  consciousness,  has  fit 
after  fit,  and  in  this  way  a  series  of  hundrcKls  mav  occur.  This  consti- 
tutes  the  ttfafits  cpiiepUcu/t,  the  gravest  form  of  epileptic  paroxysm.  It 
consists  of  (1)  a  period  of  incessjuit  convulsions,  and  (2)  of  a  i)eriod  of 
prostration  and  coHapse  ;  hut  sometimes  death  occurs  in  the  convulsive 
stage.  Usually,  after  the  fits  have  continued  for  several  hours,  or  even 
for  several  days,  they  lxKH)me  less  severe,  and  finally  cease,  and  collapse 
ensues.  During  the  convulsions  the  respiration  and  pulse  are  acceler- 
ate<l  and  the  tem|HM'atnre  may  reach  104°  or  lOo^,  and  even  rise  higher, 
until  (loath  occurs.  The  individual  fits  of  the  status  epilepticus  are 
nirely  of  the  severest  variety.  The  stupor  is  ))unctuated  nion?  or  less 
regularly  by  convulsive  attacks  of  moderate  foix'c,  and  the  status  may 
even  he  made  up  of  th<i  limited  attacks  of  the  incomplete  variety,  such 
as  vcrtigos,  delirium,  stupor,  coma,  cough,  hiccup,  and  various  psychic 
states.  The  collapse  of  epileptic  status  may  be  so  profound  as  to  reach 
a  fatal  ending. 

Incomplete  Attacks. — Petit  Mai. — Fractional  epileptic  attacks 
present  an  endless  variety,  of  which  only  a  few  of  the  common  forms  can 
be  indicated.  Almost  any  part  of  the  full  attack  as  previously  descriljed 
may  alone  constitute  the  limitinl  seizure.  Very  frequently  the  disease 
presents  an  aura  and 'the  attack  aborts.  This  may  occur  repeatedly, 
even  for  years,  before  the  major  seizures  develop.  Such  warnings  may 
occur  in  the  intervals  between  the  full  attacks  or  aft«r  they  cease,  if  the 
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disease  subside  spontaneously  or  under  treatment.  A  large  nunil)er  of 
cases  present  vertiginous  attacks.  The  ))atient  suddenly  loses  conscious- 
ness and  falls,  or  nearly  falls.  There  is  usually  slight  twitching  of  the 
face,  or  perhaps  only  a  little  quivering  about  the  eyes  or  luoutli,  or  a 
deviation  of  the  head  and  eyes,  which  niay  pass  unperceived.  Almost 
instantly  the  patient  recovers  himself,  but  may  feel  weak  and  faint.  In 
other  instances  the  patient  falls  heavily,  but  clonic  movements  and 
stertor  do  not  develop.  Again,  the  patient  may  fall,  and  become  at  once 
comatose  and  stertorous,  as  in  apoplexy. 

Of  great  interest  are  the  attacks  marked  mainly  by  a  momentary  loss 
or  ditfhirbance  of  consciousness.  The  face  may  suddenly  pale  and  the 
eyes  look  vacant.  Whatever  Is  being  done  is  interrupted,  and  imme- 
diately resumed.  The  patient  ordinarily  has  no  knowledge  of  anything 
unusual  having  occurred.  In  talking  he  suddenly  stops,  looks  absent- 
minded,  and  takes  up  the  sentence  where  it  was  broken.  A  musician 
may  pause  one  or  two  bars,  and  continue.  At  table  the  cup  is  i)oised 
half  way  to  the  mouth,  etc.  In  other  instances  a  little  twitching  of  the 
face  is  noticed,  or  the  patient  drops  or  throws  whatever  he  has  in  his 
hand,  and  usuallv  there  is  momentarv  rimditv  durinti:  the  brief  uncon- 
sciousuess.  In  some  instances  a  few  words  are  muttereil,  or  a  little 
saliva  dribbles  from  the  mouth,  and  in  such  attacks  the  escape  of  urine 
is  far  from  infrequent. 

In  rare  instances  the  patient,  under  an  irresistible  impulse,  rapidly 
walks  or  violently  runs  for  a  few  moments  in  an  automatic,  unconscious 
wav,  and  mav  fall  finallv  in  a  fit,  or  may  recover  consciousness  without 
an  intervening  convulsion  ;  or  after  a  fit  a  patient  may  suddenly  nm  for 
some  distance  (epilepsia  procursiva).  Attacks  of  stertorous  sleep  have 
been  recorded,  into  which  the  patient  falls  at  interv^als,  and  during 
which  he  can  not  be  aroused.  These  may  alternate  with  convulsive 
attacks  or  may  be  replaced  by  them.  Attacks  of  g(»ncralizcd  or  localized 
trembling,  local  spasm,  and  salaam  spasms  may  constitute  the  epileptic 
paroxysm.  As  before  said,  the  only  constant  feature  in  epileptic 
attacks  is  a  disturbance  of  consciousness  during  the  period  of  the  attack. 
Ceni  *  has  observed  sudden  falling  of  body-temperature  for  about  an 
hour,  amounting  to  several  degrees,  sometimes  ret^urring  several  times  a 
day,  and  apparently  constituting  an  epileptic  equivalent. 

Psychic  EqmvalentB  of  the  EpUeptic  Attack. — Instead  of 
epileptic  attacks  of  the  ordinary  kind,  or  in  alternation  with  such,  or  as 
a  repeated  prelude  to  the  major  convulsions,  or  immediately  following 
the  fits,  we  may  have  a  variety  of  acute  mental  disturbances.  Epilep- 
tics may  unconsciously,  automatically,  and  with  ai)parent  puqwse  per- 
form a  number  of  coordinate  acts.  Homicidal,  obscene,  or  pyromaniac 
acts  may  thus  be  done  by  epileptics,  or  intricate  rnanoeuvers,  such  as 
require  the  use  of  tools,  may  be  accomplished.  Subsequently,  as  a  rule, 
they  have  no  knowledge  of  such  acts.  The  procursive  fit  may,  in  a  sort 
of  status,  be  prolonged  so  that  the  patient  may  make  long  flights,  or,  in 
a  less  violent  way,  make  journeys  of  several  hours'  or  several  days' 
duration,  during  which  the  conduct  is  so  natural  as  to  attract  no  notice. 
Self-consciousness   usually  is    rather   abniptly  restored,  and   they  are 

1  "Centralbl.  £.  Nervenli.  u.  Psychiat.,"  (k^t.,  1900. 
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astonished  to  fin<l  themselves  at  a  distance  from  home,  with  an  interven- 
ing blank  period  of  time.  Sudden  wild,  maniacal  outbun$t8,  in  wliich 
the  patient  may  be  destructive  and  dangerous  to  others,  are  encountered, 
and  these  may  terminate  suddeidy  or  Ixj  protracted  for  several  days, 
attende<l  by  great  excitement,  a  high  pulse  and  temj>erature,  and  subse- 
quent collapse.  Sometimes  such  attacks  are  stopped  by  a  fit,  or  they 
may  succt»ed  a  severe  convulsion,  or  they  may  take  the  place  of  the 
convulsion.  Epileptic  automatism  may,  in  a  static  form,  last  days 
and  weeks,  < luring  which  the  patient  conforms  naturally  to  his  sur- 
roundings, but  subsecpiently  has  little  or  no  knowledge  of  the  auto- 
matic jK;ri(Kl. 

Postparoxysmal  Phenomena. — As  physicians  in  practice  rarely 
have  the  opportunity  of  seeing  the  patients  in  epileptic  attacks,  a 
knowleilge  of  th(»  jwstparoxysmal  phenomena  is  imjwrtant.  As  a 
result  of  th(^  corticjil  exhaustion,  a  number  of  transitory  symptoms 
follow  the  usual  seizure.  Trtunor,  paresis,  disturbances  of  speech,  of 
genend  sensibility,  and  of  the  special  senses  have  sometimes  been 
observe<l ;  the  muscular  strength  is  commonly  reduced,  the  knee-jerks 
fXYQ.  diminisheil  or  abolished,  and  muscular  tone  is  lessened.  Onuf,^ 
however,  insists  that  during  the  convulsion  and  in  the  postepileptic 
peri(xl  the  reflexes  are  as  commonly  increased  as  diminished.  Sc»veral 
attacks,  n^pcatcnl  within  a  few  hours,  lead  to  an  appreciable  loss  of  Inxly 
weight.  The  urine,  even  aft(»r  a  single  attack,  shows  an  increase  of 
j)h(>s]>hates,  jKirticularly  of  the  earthy  phosphates,  and  of  the  nitrog- 
enous constituents.  The  temperature  is  commonly  subnormal.  This 
may  o<*cur  even  in  petit  mal  and  has  been  noted  in  the  brain  itself 
by  Mirto.^  The  toxicity  and  acidity  of  the  urine  are  increased,  and 
Agostini  *  finds  the  gastric  juice  has  toxic  j)roperties.  These  pr(>i>ertie8 
are  most  marked  just  before  and  after  a  fit,  and  are  ]>roportionate  to  the 
intensity  of  the  attack.  Vonu'ting  after  an  attack  is  not  uncommon 
and  almost  invariably  causes  the  fit  to  be  attributed  to  errors  of  diet, 
which  is  sometimes  the;  case.  Cabitto*  claims  that  the  sweat  of  epileji- 
tics  is  hypertoxic  previous  to  the  fits,  and  urges  the  use  of  hot  Imths 
in  tlie  treatment  of  the  disease,  asserting  goinl  results  from  their  em- 
ployment. The  special  toxicity  (»f  the  excretions  in  epilepsy  is  not 
proven.  The  arterial  pressure  is  reduced,  crises  of  jK)lyuria,  diarrhea, 
sweating,  and  sidivation  may  be  encountered.  The  ))resence  of  petechial 
ecchymoses,  the  bitten  tongue,  the  voided  urine,  or  fecal  di>charge  is  to 
be  noted.  Ordinarily,  there  is  mental  heln^tude  and  sluggishness,  a 
tendency  to  languor,  and  a  desire  to  sleep.  Headache  is  usiudly  com- 
plained of,  and  often  there  is  a  feeling  of  extreme  muscular  fatigue  and 
sorcMiess.  The  psychics  depression  may  reach  a  stuporous  degn^e,  and 
this  mav  follow  attacks  that  lack  muscidar  violence.  There  is  a  decided 
tendency  to  mental  deterioration,  which,  in  the  majority  of  cases,  pre- 
senting frecpiently  rejK^ated  major  or  minor  attacks,  markedly  tends  to 
dementia  in  the  end. 

Myoclonus  Epilepsy. — In  rare  instances  myoclonia  and  epilepsy 
occur  in  the  same  jiatient,  constituting  myoclonus  epilepsy  or  the  *'(ww- 

i  "Am.  Med.,''  Jan.  :W),  11H)4.  2  ''Aiiimli  <li  Neiirol(»Kift,''  IHIM). 

«  "  J{iv.  tU  Pat.  Ntrv.  e  Mint./'  iii,  lW9(i.  *  **Kiv.  HiKir.  di  Freiiiat.,"  1KU7. 


EPILEPSY.  615 

cudion  diftease,^^  Such  cases  usually  show  marked  dogenoracy,  and  the 
disease  begins  early  in  life.  Epilepsy  usually  antedates  the  myoclonic 
features  which  when  once  developed  usually  increase  in  severity  and 
comnioDly  eventuate  in  epileptic  convulsions. 

The  myoclonus  of  the  association  disease  is  somewhat  atypical  com- 
{lared  with  the  essential  myoclonias.^  The  contractions  are  usually 
lightning-like,  hut  may  have  a  fibrillary  chanicter,  involving  certain 
parts  of  muscles  only, — a  condition  describcil  as  "  liv<»  flesh," — an<l 
snch  manifestations  are  likely  to  develop  into  typical  mycx'lonic  con- 
tractions, though  they  may  nmiain  fibrillar)'  through  the  life  of  the 
patient.  A  single  gt»neral  tonic  tH)ntraction  may  rarely  constitute  the 
entire  clini(*al  picture.  Myoclonus  contractions  end  impen^ptibly  in 
the  tt)nic  stage  of  the  epileptic  paroxysm.  The  contractions  are  often 
stnmg  and  aifect  large  masses  of  muscles,  rendering  locomotion  difficult. 
Tlie  trunk  is  frequently  affect(»d,  causing  the  Ixxly  to  jerk  backward  and 
forward  and  laterally.  The  face  and  distal  portion  of  the  extremities 
are  frequently  involved.  Generally  the  myoclonus  is  symmetrical,  but 
Iwth  sides  are  not  always  synchn)nously  involved.  Commonly  it  begins 
in  the  upper  extremities,  and  in  a  few  days  or  weeks  involves  the  lower 
extremities,  the  body,  neck,  and  face  in  the  onlor  given,  the  muscles 
about  the  eyes  an<l  mouth  being  the  last  aifected.  The  tongue  and 
diaphragm  fretjuently  suffer,  in  severe  cases  producing  grunts  and 
barks,  a  sort  of  laryngeal  tic.  As  the  malady  develops  the  myoclonus 
beiH)mes  more  and  more  persistent  during  the  waking  state,  having  a 
tendency  to  develop  the  myoclonic  status,  which  may  terminate  in  death. 
As  a  general  rule,  superficial  and  deep  reflexes  an^  increased,  and  also, 
as  a  rule,  there  is  lack  of  j)hysical  and  mental  development. 

The  prognosis  as  to  recovery  is  extremely  poor.  Those  who  have 
reached  advanced  years  prestmt  extreme  senility  and  progressive 
dementia. 

The  diagnosis  in  a  typical  ciise  is  easy.  There  are  family  types 
and  s|M)radic  cases,  the  majority  being  of  the  latter  variety.  The  con- 
dition may  be  acute  and  severe  or  mild  and  chronic. 

tf 

The  treatment  can  be  only  palliative,  but,  as  a  general  rule,  long 
remissions  both  in  the  mym^lonus  and  the  epileptic  course  may  be 
obtained  bv  the  use  of  bn)mids. 

The  General  State. — The  bcuHly  health  in  epileptics  may  leave 
little  room  for  complaint.  Very  commonly  they  present  gastric  dis- 
turbances, a  sluggish  skin,  and  constipated  bowels ;  but  usually  this  is 
<liie  to  the  bromids  with  which  these  patients  are  so  commonly  satu- 
rated. Many  epileptics  have  gormandizing  habits  and  insatiate  appe- 
tites for  food.  This,  with  the  inactivity  often  forced  upon  them  by  the 
disease  and  reinforced  bv  the  bromids,  leads  to  flabbv  fatness.  As  a 
rule,  they  are  indifferent  and  careless,  and  often  the  finer  mental  attril)- 
utes  and  the  keener  sensibilities  an»  dulled  earlv  in  the  disease. 

Diagnosis. — The  diagnosis  of  epilepsy  is  often  ver\'  difficult,  if  the 
attacks  are  incomplete  or  not  open  to  intelligent  observation.  The 
disease  in  the  nocturnal  form,  or  in  the  varieties  of  pefif  mal  with 
slight  attacks,  may  not  attract  attention  for  years.     When  the  suspicion 

» Clark  and  Prout,  **  Am.  Jour,  of  Insimity,"  Oct.,  lJ)0*i. 


616 


NEUROSES. 


of  epilepsy  is  aroused, — as,  for  instance,  by  bed-wetting,  bloody  stains 
upon  the  pillow,  unexplained  bruises,  conjunctival  ecchymoses,  a 
dislocation  or  fracture  occurring  during  sleep,  cuts  on  the  face  or 
scalp,  a  bitten  tongue,  or  some  automatic  or  convulsive  attack^ — a 
careful  investigjition  will  rarely  fail  to  disclose  the  nature  of  the  disorder. 
In  such  casi»s  a  history  of  repeated  momentary  unconsciousness,  or  of 
some  of  the  various  sensory  aurae,  is  significant.  An  account  of  noc- 
turnal enuresis  or  nocturnal  pavor  in  childhoixl  is  suggestive.  Convul- 
sions during  teething,  the  marks  of  degeneracy,  or  the  presence  of  a 
family  neuroj>athic  trace  have  some  weight.  If  there  have  been 
repeated  convulsions,  and  they  confonn  to  the  epileptic  type,  presenting 
sudden  onset,  with  or  without  warning,  tonic,  clonic,  and  stertorous 
stages,  and  complete  rccoverj',  there  is  little  room  for  doubt. 

We  have,  however,  to  exclude  the  epileptoid  fits  symptomatic 
of  various  functional  and  toxic  conditions.  Intestinal,  renal,  metallic, 
drug,  and  alcoholic  poisonings  may  cause  convulsions  that  verj' 
closely,  or  exactly,  copy  the  attacks  of  epilepsy,  and  they  may  induce 
epilepsy  in  those  predis|)osed.  VeHigos  of  gastric^,  aural,  ocular,  and 
neurasthenic  origin  may  suggest  petit  ma/.  Hynterical  convulsions  are 
often  mistaken  for  those  of  epile})sy.  Organic  brain  disease ^  such  as 
tumors,  cerebral  jmlsies  in  children,  and  brain  injuries,  may  occasion 
epileptiform  attacks.  Finally,  epileptic  seizures  may  be  of  the  apo- 
plectic form  and  suggest  cerebral  hemorrhage,  or  the  psychic  equiva- 
lents may  be  confused  with  transitw^  mania.  In  every  case  it  is 
obligatory  to  examine  the  j)atient  rigorously  from  head  to  foot,  both  for 
the  purposes  of  diagnosis  and  treatment.  Of  epilepsy,  there  is  no  one 
jxithognomonic  symptom.  The  following  table  shows  some  of  the 
differential  chanu'ters  of  epileptic  and  hysterical  convulsions  : 


Table  of  Differential  Characters  of  Epileptic  and  IIvsterical  Attacks. 


The  Fit. 


Prodromes. 


Aura. 


Onset. 


ColKSC'ioUMICSS. 

Course  of  eonvulsidii. 
Dur.itioii. 


El'ILF.I'SY 


Hysteria. 


Mental  or  i)liysical  prenioni-  j  Euiotioiial  disturbance, 
tioiis. 


Common,  but  momentary. 


Common   and    of   considenibl' 
(hiration. 


Sudtlen.  (M»m])lete  ;  cry,  fall,     (Jradual. 
riL'iditv.  I 


In>tantlv  Inst. 


Partially  lost  or  retiiintHl. 


!  Tonic,  clonic,  and  stcrton»us  |  Eitilcjitoid  and  emotional 
staucs.  I       phases. 


Two  t<»  fiye  miimtes. 


A  \'r\\  minutes  to  several  hours. 


Positions. 


(loyerned  by  flexors,  mainly.    Tendency  to  extensicm,   arc  dt- 

('rrch\  o|)ist]iotonos,  crueifixa- 
tion  attitude,  ete. 
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Table  op  Differential  Characters  of  Epileptic  and  Hysterical  Attacks 

{Continued), 


Thk  Fit. 

Epilrpsy. 

HY8TERIA. 

^es. 

Papilfl  dilated  and  rigid. 

Pupils  generally  mobile  and 
active. 

Tongue. 

Usually  bitten. 

Bitten  very  exceptionally. 

Month. 

Frothing  common. 

Frothing  absent. 

Sphincters. 

Relaxed,  usually. 

Usually  continent. 

Poke. 

Accelerated  greatly  and  ten- 
sion increased. 

Rate  and  tension  not  much 
changed. 

Temperutare. 

Elevated  1**  or  2*»  F. 

Normal. 

Termination* 

In  hebetude;  gradual. 

Rather  prompt  ending  and  little 
discomfort 

Urine. 

Increased    nitrogenous  and 
phosphatic  elements. 

Increased  acidity  and  toxic- 
ity. 

Urea  reduced,  phosphates  de- 
creased, and  changed  phos- 
phatic formula  •  often  large 
quantity,  but  oi  low  specinc 
gravity. 

PoetparozyHnial  con- 
ditions. 

Petechial    eochjmioses,    re- 
duced muscular  strength, 
diminished       knee-jerks, 
mental  obscuration  ;    no 
memoiy  of  attack. 

No  motor  or  reflex  changes  ; 
some  recollection  of  phases  of 
attack ;  usual  mental  condi- 
tion at  once  regained  ;  pres- 
ence of  various  stigmata. 

Prognosis. — ^As  an  exception,  but  proving  the  rule  of  gravity  in 
the  prognosis  of  epilej)8y,  rare  cases  re(»ver  s|)ontancously.  In  a 
general  way  there  is  little  hope  for  cure,  if  the  disease,  with  repeated 
attacks,  has  lasted  over  two  years,  or  been  intense  in  its  manifestations 
for  even  a  shorter  period.  There  is  some  tendency  for  it  to  api)ear, 
subside,  reappear,  or  increase  at  the  developmental  ei)ochs  of  dentition, 
puberty,  adolescence,  and  the  climacteric.  Any  inciting  cause  that  is 
oontrollable  is  a  favorable  consideration.  Epilei)sy  as  a  manifestation 
of  d^^neracy  is  of  bad  import.  If  there  is  any  reason  to  suppose 
that  organic  cortical  changes  liave  occurred,  or  if  dementia  has  appeared, 
the  outlook  is  unfavorable.  Grand  mal  cases  oifor  a  slightly  better 
prognosis  than  petit  mal  or  psychic  cases. 

A  single  attack  is  almost  never  fatal  of  itself,  but  a  condition  of 
status  is  very  likely  to  terminate  fatally,  and  every  attack  undoubtedly 
leaves  some  harmful  trace.  The  natural  termination  of  epilepsy  i^s  in 
dementia.  The  oftener  the  attiicks  occur,  the  worse  the  mental  pros- 
pects. Death  by  status,  or  through  vascular  accident,  or  by  suifcK^ation, 
or  other  physical  mishap  attending  a  tit,  is  not  so  very  rare.  Tubercu- 
losis is  a  frequent  cause  of  death.  Epilepsy,  with  fits  at  long  intervals, 
particularly  if  first  appearing  after  twenty  years  of  age,  is  not  incon- 
sistent with  mental  qualities  of  a  high  order,  and  may  not  shorten  life 
or  abridge  usefulness.  The  majority  of  epileptics,  under  proper  con- 
ditions, may  be  advantageously  and  profitably  employed  in  colonics 
provided  for  the  purpose. 
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Treatment. — A  systematic  study  of  the  patient  is  the  first  step 
toward  treatment.  Every  possible  souret*  of  local  irrigation  must  be 
investigated.  Occasionally,  the  aura  may  direct  attention  to  some  body- 
disturbance  that  acts  iw  an  inciting  «iuse  of  the  fits.  Asthenopia  due 
to  errors  of  refraction,  or  faulty  eye  muscles,  nasal  disease,  pharj'ngeal 
tumors,  maxillary  or  dental  faults,  gastric  inadequacy,  intestinal  para- 
sites, rectal  ulcers,  hemorrhoids  and  fissures,  coiLstipation,  diarrhea, 
vesical  and  genital  troubles,  must  all  be  sought  and  corrected,  if  found. 
Torir  conditionH  are  ecjually  imj>ortant.  Auto-intoxication  fn>m  the 
stonuich,  intestines,  or  kidneys  must  be  stopjKHl.  Alcohol,  lead,  tobacco, 
coiFei',  teii,  and  dietetic  errors  may  incite  the  fits  in  those  predisposed. 
Ilyificnic  rer/n/afioiui  are  of  the  greatest  imjK)rtance.  These  pertain  (1) 
to  the  diet,  which  should  be  nourishing,  easily  digested,  and  of  reason- 
able amount.  Milk,  fish,  vegetables,  and  suitable  fruit,  with  a  small 
amount  of  starchy  articles  and  a  very  little  meat,  is  generally  best  for 
epilepti(;s.  In  some  instances  an  absolute  milk  diet  is  decidedly  helpful, 
and  may  be  continued  for  many  months  with  advantage.  (2)  Baths  and 
exercise  to  kwp  the  skin,  muscles,  and  circulation  active,  and  out-door 
life  to  further  the  same  end,  are  valuable.  Often  vigorous  manual  labor 
is  advisable.  (♦])  The  rooms,  ventilation,  clothing,  occupation,  amuse- 
ments, and  habits  of  the  patient  are  worthy  of  full  consideration.  Do 
not  overlook  the  tendency  to  constipation. 

Improvement  under  such  measures  is  the  rule,  and  in  ran*  instances 
it  is  one's  gocxl  fortune  to  see  epilepsy  subside  after  the  removal 
of  some  irritation  or  the  correction  of  some  toxic  state. 

Turning  to  drugs,  the  most  imjM)rtimce  attiiches  to  the  hromidnj  but 
thev  should  be  reserved  as  a  last  resort  or  as  an  adjuvant.  Cures  bv 
the  bromid  treatment  are  not  to  be  expectwl.  It  is  at  l)est  a  palliative 
treatm(»nt  and  one  often  fraught  with  great  disadvantage.  Usually,  in 
order  to  completely  suppress  the  attacks  an  amount  of  bromid  is  re- 
(piired  that  maintains  constant  lu'betude.  As  a  practical  fact,  if  the 
fits  are  not  controlKnl  by  sixty  grains  of  bromid  a  day,  the  question  is 
<juite  sure  to  arise  whether  the  <'pilepsy  or  the  bromid  is  the  greater 
evil.  It  is  a  frecjuent  experience*  to  see  patients,  brutalized  by  bn>mid, 
go  months  without  fits,  but  with  a  loss  of  mentid  and  physical  activity. 
Sometimes  the  attacks  then  recur  with  seemingly  additional  violence,  or 
status  may  develop.  Among  the  bromids  there  is  little  choice,  but  the 
siMJium  salt  is  least  likely  to  disturb  the  stomach.  During  the  use  of 
the  bromids  the  intestinal  tract  nnist  be  kept  aseptic  by  the  use  of  lai^ 
(|uaiitities  of  drinking  water  or  some  of  the  laxative  waters,  and  the 
administration  of  some  antifermentative,  like  salol  or  betanaphtol. 
If  the  fits  are  nocturnal,  the  medicine  should  be  giv(*n  after  the  evening 
meal ;  if  they  (K'CMir  on  rising,  the  largest  dose  should  be  administered 
at  ixMltiine.  When  menstruation  aggravates  the  epilepsy,  the  <los<'s  of 
bromid  may  be  doui)led  for  a  few  days  before,  during,  and  after  the 
j)eriod. 

Sometimes  the  use  of  antipyrin,  phenacetin,  trional,  or  other  of  the 
coal-tar  (hM'ivatives,  with  bmmids,  gives  better  results  than  the  bromi<ls 
alone.     Digitalis  or   belladonna   in   similar  association  will   be  found 
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valuable  in  tliuse  wists  where  there  is  wt»ak  circulation.  Sumbul  and 
M>Ianiini  have  their  adv<K*ates,  but  so  has  had  every  other  renie<ly  ever 
known  to  man.  Fleehsig  has  projK)sed  the  use  of  oj)iuni,  to  be  followed 
by  broniids^  in  eases  of  long  standing.  lie  gives  opium  in  dosi»s  gradu- 
ally increasing  from  one  to  tiftwn  grains  or  more  a  day,  if  well  borne, 
and  after  a  few  weeks  abruptly  stops  the  opium,  substituting  bromid, 
twenty  to  forty  grains,  three  times  <laily.  Bi^ehtcrew  combines  bromid, 
aiUmis  veriwlis,  an<l  i^Klein  with  favorable  n^sults.  Any  one  of  these 
plans  may  be  triinl  when  bromid  alon<»  fails  or  loses  its  force.  liichet 
and  Toulouse^  called  prominent  attention  to  the  assented  value  of  with- 
dniwing  CN»mmon  salt  fix)m  the  fcxnl  of  epileptics,  thereby  securing,  it 
was  thought,  a  better  absorption  of  the  bromids.  A  very  general  trial 
of  this  measure  has  led  to  the  U'lief  that  it  is  one  of  decided  value,  and 
as  a  rule  smaller  dost»s  of  bnmiids  are  more  efficjicious  under  this 
ivgime  tlian  larger  <mes  without  it.  Even  alone,  without  the  use  of 
bromid,  the  withdrawal  of  sidt  secured  a  redu<'tion  of  the  number  of  fits 
in  fourteen  cases  reporttKl  by  (larbini,  and  the  attacks  were  less  severe. 
Tlie  plan  is  entitled  to  a  trial  in  all  cases,  but  is  often  very  difficult  to 
carry  out  in  the  usual  run  of  private  practice. 


CHAPTER  VIII. 
MIGRAINE. 

Migraine  is  an  explosive,  paroxysmal  psychoneurosis.  The 
attack,  usually  commencing  with  sensory  and  mental  symptoms,  is 
almost  always  attemled  by  lu^dache,  which  is  fre(|uently  one-sided, 
and  there  is  generally  nausea  and  vomiting.  It  is  sometimes  calleil 
hrmieraniay  sick  heafUwhr,  or  tncf/rim.  Owing  to  tlie  vomiting,  it  is  often 
erroneoaslv  attributed  to  biliousness. 

Etiology. — Heredity  is  often  strongly  marked.  It  is  more  com- 
monly direct  than  in  almost  any  other  neurosis.  Migraine  may  some- 
times be  traced  through  several  generations,  numbering  dozens  of  cases 
in  a  single  family  tree.  Any  neurojwthic  family  is  almost  sure  to  pre- 
sent cases  of  migraine.  It  swms  capable  of  tninsmission  by  transfor- 
mation, alternating  with  hysteria,  epilepsy,  and  insanity.  It  may  be 
asscMMatcd  with  the  graver  neuroses,  or  with  psychos(»s,  in  a  given 
patient.  Gout  and  aiihritism  have  similar  close  relations  with  it. 
Thirty  per  cent,  of  eases  l)egin  betwi»i»n  five  and  ten  years  of  a(/e,  an<l 
the  balance  appear  mainly  at  pul)erty,  adolescence,  and  during  early 
adult  vears.  In  rare  instmices  it  mav  lyefiin  after  thirtv.  The  female 
sex  IS  somewhat  more  commonlv  affected  than  the  male. 

The  inciting  caiute  is  often  obscure.  Some  cases  date  from  pericxls 
of  lowered  physical  health  arising  irom  any  cause.  The  cases  beginning 
in  earlv  childhood  verv  fre(uientlv  follow  the  first  svstematic  use  of  the 
eyes  for  near  vision,  as  in  school-work.  Ejie-Htrainy^vxAw^  from  accom- 
modative or  muscular  asthenopia,  is  certainly  conijH'tent  to  incite 
migrainous  attacks  in  those  predis]>os(»d.     (louty  or  lifhcmle  conditions, 

'  Kichet  uud  ToulouHe,  Taris  Acjulemy  of  Si*i«Mi(t*s,  Ni»v,,  1H9J>. 
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condipatian,  indigesiiony  fatigue,  hidafion,  emotional  disturbance,  or  any 
febrile  movement  may  set  up  the  attack. 

Symptoms. — ^The  symptoms  of  migraine  are  those  of  the  attacks. 
These  vary  considerably  in  different  patients,  but  are  tolerably  uniform 
for  the  given  case.  There  are  usually:  (1)  Premonitory  symptoms; 
(2)  sensory  disturbances ;  (3)  headache  ;  (4)  nausea ;  (5)  vomiting ;  (6) 
sleep;  and  (7)  complete  recovery,  occurring  generally  in  the  onier 
given.  In  addition,  there  are  usually  vasomotor  sj'mptoms  and  occa- 
sionally mental  and  motor  phenomena. 

The  premonitory  »ifmfdom^  are  most  common  in  the  cases  in  which 
the  early  sensory  symptoms  are  least  marked.  For  a  few  hours  i)r  a 
<lay  the  patient  feels  heavy,  dull,  apathetic,  and  is  usually  indifferent 
and  irritable.  There  may  be  slight  headache  or  somnolence.  After  a 
nap  he  may  wake  up  with  a  fully  developed  one-sided  headache,  or  this 
may  be  present  on  awakening  in  the  morning.  The  sensory  Hymptoms 
oc(uir  in  over  half  of  the  cases.  They  usually  begin  quite  suddenly. 
Bright  s]>ots  before  the  eyes,  colore<l  rings,  luminous  zigzags,  hemi- 
anopsia, dimness  of  vision,  clouds,  etc.,  are  some  of  the  subjective  visual 
disturbances.  They  affect  both  eyes,  and  are  sometimes  lesseniKl  if  the 
eyes  are  closed.  They  are  usually  most  pronounced  or  entirely  i-onfined 
to  the  homologous  half  fields.  Some  patients  only  feel  a  vague  ocular 
discomfort,  or  <lecide<l  photophobia  may  be  present.  Taste  and  liearing 
are  exceptionally  affected  in  a  similar  manner.  In  some  cases  there  are 
sensory  symptoms  in  the  limbs,  face,  throat,  or  tongue,  but  especially  in 
the  hand  or  foot.  A  tingling  or  numbness  invades  the  i>arts  and  gradu- 
ally advances  toward  the  center.  These  sensory  disturbances  usually 
last  ten  to  twenty  nunutes  and  then  subside,  the  headache  immediately 
displacing  them. 

Motor  mfrnptoins,  though  exceptional,  are  verj"^  valuable  indica- 
tions of  the  cerebral  nature  of  this  neurosis.  The  extremity  which 
presents  tingling  may  show  paresis,  and  the  following  headache  is 
usually  on  the  opposite  side.  Motor  aphasia  may  be  addwl  to  riglit-arm 
tingling  and  left  hemicrania,  and  the  left  halves  of  the  retina  may  be 
disturbed  by  visual  sensations,  which  are  referred  outwardly  to  the  right 
fields.  Temporary  woixl-deafness  has  also  been  recorded.  In  another 
group  of  rare  cases  there  is  transient  unilateral  jxiresis  of  the  oculo- 
motor, marked  by  ptosis,  outward  squint,  double  vision,  pupillarj'  dila- 
tation, and  loss  of  accommodation,  constituting  the  so-called  ophthalmo- 
plrc/ic  migraine. 

Slight  mental  changes  occur  in  some  j)atients,  such  as  depression, 
mental  confusion,  restlessness,  loss  of  memor} ,  stufwr,  double  conscious- 
ness, or  a  recurrence  of  some  vivid  memory. 

The  headache  is  the  most  uniform,  dominant,  and  distressing  symp- 
tom. It  varies  in  different  crises  in  degree,  duration,  and  location,  but 
is  eommonlv  intense  and  ordinarilv  circumscril>ed,  at  least  at  first. 
Often  eoniinencing  as  a  localized,  intense  pain  in  a  small  spot  in  the 
temporal,  frontal,  ocular,  or  occipital  region,  it  gradually  spreads  to  the 
rest  of  the  same  side  of  the  head,  or  may  become  diffused  all  over  the 
head.     I^ss  conmionlv  it  conmiences  on  both  sides  as  a  frontal  or 
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occipital  pain.  Rarely,  it  passes  down  the  hack  of  the  n(H»k  and  into 
the  arm.  The  character  of  the  headache  is  tolerahlv  uniform  in  the 
same  laj^e,  but  some  patients  have  several  varietii»s,  which  reapjiear  from 
time  to  time,  and  are  recognized  as  old  acijuaintances.  The  headache 
lasts  from  one  or  two  hours  to  ten,  twenty,  or  fortv,  and  mav  subside 
abruptly  after  nausea  or  nausea  and  vomiting,  or  ficniilually  grow  less  and 
disappear.  During  the  height  of  the  headache  the  patients  usually  shun 
light  and  noise,  and  remain  as  quietly  recumbent  as  |X)ssible.  Move- 
ment, such  as  rising  or  stooping,  intensities  the  pain.  Tenderness  of 
the  scalp  or  nerve-tninks  is  unusual. 

In  most  cases  lumsea  appears  after  the  headache  develops  or  has 
reached  its  height,  and  there  is  complete  anorexia.  Digestion  appears 
to  be  stopped,  as  unchanged  food  is  sometimes  vomited  many  hours  after 
its  ingestion. 

The  nausea  leads  to  vomiting  in  a  fair  proportion  of  the  cases,  and 
emesis  is  attended  by  much  rt^tching  and  difficulty.  It  is  often  repeated 
and  protracted,  so  that  biliary  matter  may  tinally  ai)ix?ar  in  the  ejecta. 
Usually,  once  commenced,  it  is  provoked  by  swallowing  any  fluid,  or 
even  by  the  saliva,  which  is  commonly  apjwrently  increase<l  in  amount. 
Often  the  patient  is  cold,  pinched,  clammy,  and  suggests  the  collapse  of 
seasickness  or  choleraic  disturbance.  Fre<juently,  as  the  vomiting 
subsides,  a  feeling  of  great  relief  is  experienci^l,  the  headache  ceases, 
and  the  patient  falls  into  a  quiet  sleep  of  a  few  minutes  or  several 
hours,  from  which  he  arises  and  asks  for,  or  tolerates,  a  little  food. 

The  vammotor  sympfottis  are  interesting,  and  have  attracted  great 
attention.  Early  in  the  atbick,  before  the  headache  has  appeared,  there 
is  frequently  pallor  or  mottling  of  the  face.  In  some  instances  a  vivid 
red  streak  in  the  middle  of  the  brow  or  a  one-sided  flush  invariablv 
appears.  The  pallor  is  succeeded  by  flushing,  in  some,  and  there  may 
be  general  profuse  perspiration.  Commonly,  the  extremities  are  cold 
during  the  severe  pain,  the  pulse  sharp  and  retarded.  Usually  the 
contracted  pupils  show  the  particii^tion  of  the  cervical  sy m|)athetic. 
This  rarely  is  unilateral,  and  may  produce  retraction  of  the  eyeball. 
Th(*  inhibited  digestion  may  be  due  to  a  similar  angiovspastic  condition 
of  the  gastric  arterioles.  As  the  attack  declines,  the  surface  reddens, 
the  pulse  resumes  its  proper  rate,  the  pupils  relax,  the  pallor  disappears, 
and  in  rare  cases  some  puffiness  in  the  scalp  has  been  noted.  Increased 
diuresis  may  follow.  In  the  intervals  the  patient  may  feel  perfectly 
well. 

Course. — Migraine  has  a  tendency  to  peivist  for  many  years,  when 
once  established.  Commonly,  in  women,  after  the  meno|xuise,  it  sub- 
sides, and  it  disappears  in  men  after  fifty-Hve  or  sixty.  The  attacks 
occur  with  more  or  less  regularity,  and  sometimes  with  remarkable 
periodicity.  Menstruation  may  provoke  it  monthly  in  women.  It 
sometimes  occurs  every  Sunday,  esjK»cially  in  men  who  change  their 
daily  routine  at  that  time.  Irregular  intervals  of  weeks  or  months 
may  intervene,  when  any  of  the  inciting  «iuses  may  j)r(»cipitate  it ;  but 
it  is  iLsually  noticeable  that  an  inciting  cause  or  condition,  acting  soon 
after   an   attack,    fails    to    induce    an    immediate    ri^currence.       It    is 
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evident  that  the  attack  has  cleared  the  atnionphere  and  exhausted  the 
susceptibility.  In  certain  rare  instances  the  migrainous  attacks  have 
biH^n  replaced  by  epileptic  seizures  presenting  the  same  premonitory 
filatures.  A  case  has  been  seen  presenting  migraine,  epilepsy,  and 
transitory  mania,  apparently  as  alternating  equivalents.  Krafft-Ebing  ^ 
reports  a  numl)er  of  cases  in  which  transitory  mental  disorder  occurred 
as  part  of,  or  in  alternation  with,  migraine.  The  premonitory  hemiopia 
in  a  ease  re|xjrteil  by  Noyes  became  |)ermanent.  In  advanced  years  the 
migraine  may  apparently  be  replaced  by  labyrinthine  vertigo.  AftcT 
many  attacks,  some  intellectual  imjmirment  has  been  note<l.  Granting 
the  neuropathic  substnitum  in  migraine,  the  ass<x;iation  or  succession  of 
other  neuroses  and  psychoses  is  surprising  only  by  its  nirity. 

Pathology. — In  the  absence  of  knowledge  regarding  tlie  morbid 
anatomy  of  migraine,  we  are  thrown  back  upon  theories  and  analogies. 
Attracted  by  the  vasomotor  symptoms,  many  attributed  the  migrainous 
attacks  to  disturbance  of  the  sympathetic.  This  is  a  clear  confusion  of 
effect  and  cause,  of  symptom  and  disease.  Taking  into  consideration 
the  cortical  features  manifest  in  sensory  disturbance,  hemiopia,  tingling, 
aphasia,  motor  loss,  crossed  hemicrania,  mental  features,  cardiac  ami 
digestive  inhibition,  and  the  vasomotor  disturbance  itself,  there  can  be 
little  doubt  that  migraine  is  a  cerebral  disorder.  Its  resemblance  to 
epilepsy,  if  not  its  actual  relationship,^  points  to  the  same  conclusion. 
The  exact  nature  of  the  cortical  instability  is  for  the  future*  to  n^veal. 

Diagnosis. — The  diagnosis  of  migniiiie  dej)ends  mainly  ujx>n  its 
paroxysmal  and  n^current  character  and  its  definite  clinical  fc»atures. 
The  sensory  premonitions  and  vasomotor  phenomena  are  very  signifinuit 
when  present.  In  cjisc^  presenting  migrainous  attacks  of  the  milder 
sorts,  it  is  (liffi(;ult  to  be  sure  that  the  headache  is  not  due  to  some  onli- 
nary  cause,  until  its  re|K!ate<l  retnirrenee  under  somewhat  similar  cin'um- 
stances  dwlares  its  nature.  "Sick  headache*'  is  almost  invariably 
migraine.  The  vesperal  headaches  of  Hi/phili^^  and  tlu»  <|Uotidian  or 
tertian  heiulaches  of  iimhrm,  occur  with  greater  jKTiodical  regularity 
and  with  much  shorter  intervals  than  the  attacks  of  migraine.  lioth  lack 
the  naus<»a,  vasomotor  symptoms,  and  complete  rew)very.  From  jHiit 
inal  the  diagnosis  may  often  offer  considerable  difficulty.  The  prc^ 
monitory  sensations  may  be  taken  for  an  aura,  but  their  prolonged  dura- 
tion is  unlike  the  momentary  warning  of  epilepsy.  Unconsciousness 
docs  not  occur  in  migraine ;  it  is  the  most  constant  feature  of  epilepsy. 
Headache,  as  a  symptom  of  other  disease  developing  in  a  migrainous 
pati<'nt,  may  be  ()verl(M)ked  and  the  concurrent  malady  neglecte<l.  The 
headaches  of  Bright's  discjise,  of  cerebral  tumor,  of  syphilis,  or  malaria 
may  be  wrongly  attributed  to  the  neurosis. 

Prognosis. — Migraine  is  usually  a  stubborn  and  persistent  niala<ly. 
It  has  a  tendency  to  last  until  involutional  changes  in  the  orgsmism 
(H>mmence,  when  it  frequently  s])ontaneously  subsides  by  a  gradual  in- 
ereas(»  of  the  intervals  l)(»tween  the  attacks,  rather  than  by  a  lessening 
of  their  sc^veritv.      If  the  disease  is  of  short  duration,  and  some  remov- 

'  •' Alienist  aiui  Neurologist,"  .Jan.,  IJKM). 

^  Wilfml  HarriM,  "Tnuwient  lleniiopias,"  "Brain,"  1897. 
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able  cause  can  be  discovered,  the  prognosis  is  fairly  g(X)d.  In  older 
cases  the  attacks  can  usually  he  rendered  less  frequent  and  often  aborted 
if  the  patient  is  watchful  and  persists  in  treatment. 

Treatment. — Unless  the  condition  or  agent  provocative  of  the 
attacks  can  be  discovered  and  removed,  there  is  little  likelihood  of  fully 
saccessful  management.  To  this  end  all  sources  of  peripheral  irritation 
and  auto-intoxication  must  be  carefully  investigjited.  Eye-strain,  im- 
proper diet,  excesses,  or  bad  habits  of  any  sort  must  be  corrected.  In 
some  migrainous  patients  any  relative  excess  of  nitrogenous  focnl  is  sure 
to  induce  an  attack.  As  a  rule,  for  these  patients  an  abundance  of  out- 
door air,  free  cutaneous  and  intestinal  excretion,  and  an  unstimulating 
diet  are  indicated.  A  tablet  of  yi^  of  a  grain  of  nitroglycerin,  allowed 
to  dissolve  in  the  mouth,  and  taken  at  the  earliest  premonition,  will 
aometimes  abort  an  attack.  Caiiein  has  a  similar  effect  with  some 
patients.  Others,  by  taking  a  large  dose  of  bromid  and  lying  down, 
occasionally  escape.  Others,  again,  by  inducing  emesis,  or  by  washing 
out  the  stimiach,  interrupt  the  paroxysm.  When  the  attack  is  once  on, 
heat  or  cold  to  the  head,  warmth  to  the  extremities,  and  a  mild  sinapism 
over  the  stamaeh  are  helpful.  A  dark,  qui(»t  room  is  usually  demandeil. 
Morphiu  will  control  the  pain,  but  should,  if  {)ossible,  be  avoided,  to 
prevent  setting  up  the  opium-habit. 

If  the  attacks  are  of  considerable  frequency, — say  one  or  two  a  week, — 
a  continuous  course  of  bromid,  as  in  epilepsy,  may  give  go<xl  results. 
In  the  forms  marked  by  paretic  symptoms  of  onset — by  ophthalmoplegia, 
for  instance — the  bromid  treatment  is  of  the  grciUest  value,  and  such 
cases  should  be  managed  much  as  eases  of  epilepsy  with  incomplete 
attacks. 


CHAITER   IX. 

NEUROSES  FOLLOWING  TRAUMATISM* 

The  subject  of  neuroses  following  injuries  is  one  of  vast  imi^ortance 
to  the  general  practitioner,  and  has  a  meilieolegjil  side  of  much  interest. 
The  question  has  l^een  greatly  befogged  for  many  reasons.  The  first 
important  work  directing  attention  to  this  class  of  cases  was  the  publi- 
cation of  Erichsen  in  1871  on  "Spinal  Concussion,"  reprinted  in  187."). 
In  it  he  re|K)rts  fifty-three  eases  resultiug  from  iujuries,  reci^ivinl  mainly 
upon  milways.  These  cases  present  all  manner  of  lesions,  alone  hav- 
ing in  common  the  negative  feature — absence  of  external  evidence  of 
injury.  In  this  list  are  embmee<l  csises  of  fracture  of  the  dorsal  ver- 
tebne,  hemorrhage  into  the  cord,  division  of  the  cord,  meningitis,  simple 
nervousness,  hysteria,  neurasthenia,  and  pretty  much  cv(»rvthing  else. 
Unfortunately,  *^  concussion  of  the  spine,''  as  set  forth  by  Erichsen, 
was  seizeil  \\\)on  by  lawyers  as  the  basis  for  prosecuting  suits  ior  dainajre 
against  corporations,  and  it  became  fixed  as  a  (lisease-<Mitity  in  the  legal 
and  medical  mind.  In  1883  Page,  a  railway  surgeon,  l)rought  ont  a 
book  written  from  an  ex  parte  sbindpoint  to  countenu^t  the  contentions  of 
Erichsen,  and  the  battle  raged  fiercely  from  both  sides  for  a  numl)er  of 
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years.  Subsequently,  in  Germany,  Opj)enheim,  in  1889,  made  a  closer 
classification  between  organic  injuries  and  those  not  marked  by  gross 
histological  changes,  and  proposed  the  term  "  traumatic  neuroses ''  for 
the  latter.  About  the  same  time,  and  subsequently,  Charcot  taught  and 
demonstrated  that  the  nervous  symptoms  in  these  cases,  apart  from  those 
attributable  to  organic  lesions,  were  precisely  the  same  as  are  presented 
in  neurasthenia  and  hysteria. 

The  early  errors  of  Page  and  Erichsen  are  easily  understood  if  it  is 
rwollected  that  the  finer  anatomy  of  the  nervous  system,  as  well  as  the 
physiology  of  the  cord,  was  but  little  known  in  their  time ;  that  the 
electrical  reactions  of  nerves  and  muscles  were  not  clearly  understood ; 
that  the  stigmata  of  hysteria  and  the  symptom-group  of  neurasthenia 
were  still  undeciphered.  Unfortunately,  there  was  a  tendency  to  dignify 
all  the  morbid  conditions  following  serious  injury  by  such  terms  as 
"  spinal  concussion,"  **  railway  spine,"  "  traumatic  neurosis,"  and 
"  Ericliscn's  disease,"  without  any  attempt  to  di.stinguish  their  real 
significance  or  differentiate  among  them. 

It  must  be  evident  that  after  a  railway  injury,  as  after  injuries 
occurring  under  any  other  circumstances,  three  classes  of  conditions  may 
arise:  (1)  All  sorts  of  injuries  of  a  surgical  character;  (2)  traumatic 
hysteria ;  and  (»*])  traumatic  neurasthenia.  Various  combinations  of 
these  three  may  result,  and  they  are  commonly  found  in  association. 
Surgical  conditions  and  neunisthenia  or  hysteroneurasthenia  may  be 
present,  or  neunisthenia  and  hysteria  may  alone  follow  concussions, 
injuries,  or  frights  attending  accidents,  especially  upon  the  railways.  It 
should  be  clearly  recognized  that  the  nervous  disturlmnces  marking 
neurasthenia  and  hysteria  are  likely  to  develop  in  pro|K)rtion  to  the 
predisposing  tendency  in  the  individual,  and  also  in  pro[)ortion  to  the 
amount  of  mental  shock  attending  the  accident.  In  railway  accidents 
the  element  of  fright  reaches  its  highest  d(»velopment,  and  consequently 
there  is  a  preiM>ndepance  of  neurasthenia  and  hysteria,  or  their  combi- 
nations, in  persons  the  victims  of  such  accidents. 

In  the  consideration  of  a  case  in  which  physical  conditions  and 
nervous  symptoms  have  originate<l  from  injury,  it  is  necessiir\^  to  l(X)k  at 
it  first  as  a  surgic^d  case,  and  secondly  to  consider  it  as  a  nervous  case. 
Cranial  fracture,  cerebral  hemorrhage,  focal  epilepsy,  or  traumatic 
insanity  may  follow  injuries  to  the  head.  Dislocations  and  fractures  of 
the  spine,  lacerations  and  hemorrhages  of  the  cord,  myelitis  and  menin- 
gitis, muscular  strains,  and  lig:mientous  ru])tures  may  follow  blows  and 
injuries  to  the  back,  either  directly  or  indirectly  applied.  Concussion, 
if  suflficiently  severe,  even  without  apparent  l(x»al  physical  injury,  may 
induce  hemorrhages  in  the  meninges  or  in  the  cerebrospinal  apparatus. 
Accidents  prrKlucing  such  injuries  m«iy  at  the  same  time  .so  di.sturb  the 
nervous  ecjuilibrium  that  neurasthenia  is  developtMl  or  hysteria  is  pro- 
voke<l.  The  neurasthenia  of  traumatism,  or  of  fright  ass(x;iated  with 
the  pos>ibilities  of  traumatism,  is  exactly  the  same  as  neurasthenia 
arising  from  any  otlier  source.  Hysteria  asscK'iated  with  traumatism,  or 
conditions  associattnl  with  traumatism,  is  exactly  the  same  as  hysteria 
occurring    from    other    ciiuses.     The    combinations   of   orgjinic    with 
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nervous  diseases  of  a  character  not  yet  associated  with  known  orginiic 
changes  must  be  deciphered  on  distinct  lines.  The  surfjjieal  features 
have  their  own  prognosis ;  the  nervous  disorders  have  their  proper  out- 
look, and  they  are  not  necessarily  relatcKl. 

Cases  of  this  character  may  be  considenibly  complicated  by  litigation. 
In  exceptional  instances  there  is  dishonest  and  outright  simulation. 
More  frequently  the  anticipation  of  legal  proceedings,  the  numerous 
special  examinations^  the  suggestions  arising  from  attorneys  and  phy- 
sicians, au<l  the  very  natural  tendency  to  exaggenition  ser\'e  to  highly 
accentuate  the  subjective  side  of  the  clinical  picture.  CorjK)rations  and 
their  legal  and  medical  officers  usually  look  upon  all  such  claimants  as 
dishonest,  and  by  their  bearing,  if  not  by  their  words,  antagonize  and 
aggravate  the  patients  who  come  to  take  an  almost  morbid,  spiteful 
pleasure  in  cultivating  their  aches  and  IkhHIv  and  mental  distress. 
They  see  damages  in  every  symptom,  and  the  hopeful  expectation  of 
physical  recovery  that  is  so  potent  for  good  is  completely  destroyed.  It 
not  infrequently  results  that,  ujK)n  the  completion  of  litigation  and  the 
cessation  of  irritation  and  intros{)ection,  prompt  improvement  takes 
place.  From  a  medical  standpoint,  it  is  always  Ix'tter  that  an  inmiwliate 
legal  settlement  be  made. 

Tlie  profession  should  recognize  that  traumatic  neurasthenia  and 
traumatic  hysteria  are  serious  and  disabling  conditions.  Every  case 
mast  be  specialized  and  the  amount  of  disability  and  the  probability  of 
its  duration  must  be  estimated  from  all  the  facts. 


CHAI^ER  X. 
TICS* 

Tic,  Maladie  des  tics,  Mimic  Spasm,  Habit  Spasm. — Recent 
French  writers,  following  Tourette,  make  a  sharj)  distinction  between  a 
tic  and  other  varieties  of  spasm.  After  them  a  tic  is  a  spasm  which  is 
identical  with  movements  of  volitional  intent  and  contains,  therefore,  a 
psychic  element  which  may  be  subconscious.  It  is  a  psychoneurosis. 
In  facial  tic  they  call  attention  to  the  winking  of  the  eye,  exactly  like  that 
which  excludes  a  flying  particle  of  dirt ;  to  the  movements  about  the 
mouth  and  nose,  identical  with  those  produced  by  sensations  of  taste 
or  smell,  and  to  the  occasional  functional  association  with  these  of 
swallowing  eflbrts,  laryngeal  motions,  the  production  of  sucking  or 
smacking  sounds,  of  grunting,  and  of  articulate  wonls,  sometimes  of  an 
indecent  character  (coprolalia).  A  facial  appearance  that  is  expressive 
of  some  emotion,  as  of  grief,  pain,  fright,  or  joy,  may  be  n^poatcnl  by 
the  tic.  Some  cases,  becoming  more  wide-spread,  involve  the  neck  and 
upper  extremity  so  that  attitudes  and  gestures  are  phmIucihI  in  con- 
formity with  the  underlying  mental  idea.    These  tics,  of  which  blepharo- 

40 
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spasm  is  a  type  and  coprolalia  the  extreme  development,  are  more  or 
less  under  the  control  of  the  )>atient,  who  can,  by  aD  effort  of  will,  do 
considerable  to  repress  them.  After  Hiich  repression  "tiquers"  arc 
likely  to  feel  more  or  less  vague  disiTomturt  and  often  yield  to  a  regular 
spasmodic  deliauch,  which  seems  to  pve  them  a  teeling  of  relief. 
During  sleep  this  spasm  completely  subsides.  Sueli  patients  frequently 
present  a  most  marked  neurotic  liere<Uty,  und  sometimes  other  neuroses, 
us  writers'  crump  and  hysteria,  or  mental  and  moral  obliquities  are 
present. 

Ordinarily,  a  tic  is  rapidly  executed,  and  may  be  rcp<>ate<l  with  great 
nipi<lity  from  two  Ut  scores  of  times,  wlien  a  lull  occurs  for  a  few  min- 
utes, or  iwrhajB  an  hour  of  quietude  may  intervene.  Any  excitement 
or  crabarnissment  promptly  recalls  and  intensifies  the  morbid  motions. 


On  tile  oilier  ii;ui<],  tiny  dii^tdisl  interest  tixing  the  patient's  attention 
iuU'rni])Is  the  twitcliinfTi^,  The  siMifni  has  a  tendency  to  invade  neigli- 
Iniriiig  muscles  of  ussiiiiutc'd  fiinelioii,  unci  freqiuiitly  biHxmies  bilateral, 
but  is  seldom  syminetriciil,  excepting  tlmw  lies  mon-  or  less  limited  to 
the  tiicc,  es|Ktia!ly  to  the  nusc  an<l  mouth.  While,  ordinurily,  the 
sjiasms  arc  purely  clonic,  they  may,  in  a  [Hirt  or  the  whole  of  their  dis- 
tribution ill  lonn-fianiUiig  eaww,  present  tonic  features  of  gn-ater  or  less 
duriition.  Jn  sonic  instances  the  eyelids  arc  so  firmly  dosed  that  the 
pn^ssiire  nixai  the  cvcIhiU  is  |HiiufuI.  Kigidity  in  the  M|>s  is  <-oniplainfd 
of  at  times  as  a  fwliiig  of  .stilfncs,s,  and  the  action  of  the  Kvgoniaties 
and  biietiuator  may  keep  the  angle  of  the  mouth  persistently  n'tractcd 
ami  elevated.  The  ncek  may  l>c  rigidly  held  in  a  given  iwisition.  A 
somewhat  similar  sjiiism  is  otten  noted  after  Bell's  palsy.  It  is,  how- 
ever, always  unilateral,  the  afli-ctcd  muscles  are  distinctly  eontractured 
(see  |iafic  121),  and  it  does  not  so  distinctly  imply  purjuise. 

Etiologry. — Youth  is  the  preferred  m/r  for  the  (lcv<'lopmcnt  of  tics, 
bnl  a<liilt  life  is  not  s]ian-<l.  An  appn-ciatron  of  the  mental  substratum 
of  ties  enables  one  to  comprehend  something  of  their  genesis  and  in- 
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traetability.  There  is  no  doubt  that  nianv  cases  of  blepharospasm 
originate  in  some  irritaiion  of  the  iKHihir  apparatus  that  forces  the  atten- 
tion of  the  imtient  into  a  groove  leading  to  a  mental  and  motor  habit. 
These  ties  have  for  long  been  well  called  habit  spasms.  The  term 
habit  oliorea,  also  applitxl  to  them,  is  misleading,  though  they  may  be 
grafted  n\nm  a  chorea  as  a  sequel  by  suggestion.  In  the  same  way  a 
pn»tnictod  grief,  chagrin,  or  ecstatic  pleasure  may,  in  one  neurotically 
ppetlisj>oscd,  furnish  the  subconscious  factor  for  an  expressional  tie,  which 
repnHliU!es  exactly  the  facies  of  the  underlying  idea,  perhaj)s  made 
gn>tt»s<iue  by  its  unilateral  distribution.  The  threa<l  can  sometimes  be 
fidlowed  by  covering  the  sound  side  of  the  face  and  trying  to  interpret 
the  emotion  expressc^l  by  the  tic.  Sniffing,  swallowing,  and  phonation 
are  merely  the  manifestations  of  functional  asscKMation,  and  coprolalia  is 
but  the  vocalization  of  the  imjH»rativc  concept  that  may  be  otherwis(3 
sul>consciou3.  A  facial  spasm  is  sometimes  associated  with  neuralgia  of 
the  fifth  nerve,  and  bears  the  distinctive  and  classical  name  of  fir  dou- 
lonreiix;  the  spasm,  however,  is  secon<larv  to  the  pain  and  expressive  of 
it.  It  is  a  grimace,  but  may  j>ersist  aft(T  pain  ceases  as  a  true  tic.  A 
tie  in  the  limited  sense  is  not  painful. 

Varieties. — Aside  from  the  habit  movements  of  idiocy  and  dementia, 
which  constitute  reversionary  or  degenerate  ties,  w(»  may  enumerate 
blepharospasm,  facial  spasm,  s])asm<Hlic  torticollis,  mental  torticollis,  the 
latah  of  India,  the  myriachit  of  Sil)eria,  the  jumpers  of  New  England 
and  Canada.^ 

In  mental  torticollis  ^  some  deviation  of  the  head  is  customarv  and 
la  spasmodically  maintained.  Onlinarily,  it  ceases  when  the  patient 
lies  down  or  it  can  be  controlled  by  a  slight  amount  of  manual  pressure 
upon  the  head  or  face. 

Jumpers  and  the  subjects  of  latah  and  myriachit  execute  any  one  of 
several  commands  or  suggestions  impulsively,  often  violently,  and  fre- 
quently against  their  apparent  will.  Thus,  \\\yo\\  command,  they  may 
strike,  jump,  or  unclothe  themselves. 

Treatment. — In  all  cases  of /ac/V// //c,  after  general  measures,  we 
are  to  look  for  and  corrc^ct  any  peripheral  irritation  that  can  be  asso- 
ciated with  the  seventh  nerve.  This  is  particularly  the  case  in  the  dis- 
iribution  of  the  sensory  portion  of  the  fifth,  but  irritiition  arising  even 
at  a  distance,  as  in  the  intestines  or  pelvis,  may  maintain  the  tic,  and 
when  corrected  the  tic  may  subside.  Pressure  upon  certiiin  j)oints  in 
the  distribution  of  the  fifth,  first  described  by  Graefe,  oi'ten  checks  the 
tic  The  most  usual  one  is  at  the  supraorbital  notch.  In  a  general 
way  they  correspond  to  the  tender  ix)ints  of  Valleix  and  tin*  maxima 
of  He:id.  We  should  id  ways  and  n?|x»atcHlly  search  for  them  carefully, 
going  over  the  neck,  shoulders,  and  up|KT  clu^t,  as  they  are  sometimes. 
distantly  hxsitcd.  By  exerting  pressure  u|)on  such  a  part,  the  tic  seems 
to  be  reflexly  inhibited,  and  the  habit  is  arrested,  at  least  temporarily. 
By  repeating  the  arrest  frequently  and  for  long  {)eri(Kls,  the  habit  may 

»  .To8.  Collins,  *'Med.  News,"  L>t*c.  11.  1^^1)7. 

»  Bonipairs,  " Tb^se  de  Paris, "  18JM,  an<l  Brisamid,  "I^eyons,"  1895. 
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be  fully  broken.  In  the  same  way  the  use  of  faradic  electricity  will 
occasionally  render  service.  For  this  purpose  the  muscles  engaged  in 
the  tic  should  be  thrown  into  ix)werful  tonic  contractions  for  a  numl)er 
of  minutes,  from  five  to  fifteen.  One  \n)\e  taken  in  the  hand  and  the 
other  placed  over  the  stylomsistoid  foramen,  or  on  the  particular  facial 
branch  indicated,  makes  a  suitable  arrangement.  The  patient  may 
advisably  keep  a  battery  at  hand  and  use  it  as  oflen  as  the  tic  IxH^omes 
marked.  It  for  the  time  being  teaches  the  muscle  a  steady  contraction 
and  perhaps  favorably  affects  the  mental  stiite  by  the  j)erij>lierally 
induced  suggestion.  At  any  rate  such  application  is  often  followed  by 
temporary  markwl  relief,  and,  in  fortunate  crises,  by  practical  cure.  A 
sugjir  pill,  to  be  taken  with  great  exactness  every  thirty  minutes,  has 
served  a  g(HKl  pur{)ose  by  constantly  reminding  the  jmtient  of  the  phy- 
sician's suggestions,  and  recalling  his  attention  to  voluntary  self-control. 

Finally,  nerve-stretching  may  be  employed.  If  thoroughly  done,  it 
induces  paralysis  for  a  longer  or  shorter  time,  but,  unfortunately,  a 
restoration  of  motor  function  usually  is  markt^l  by  the  reappearance  of 
the  tic,  for  which  the  irritation  in  the  healing  ner\^e-trunk  may  be 
responsible.  A  tendency  to  relapse  in  these  cases  is  marked.  The 
<leeper  the  mental  tare  and  the  more  pronounced  the  neurotic  back- 
ground, the  less  are  they  manageable.  It  is  not  im|x>ssible  that  sugges- 
tion, by  reaching  the  subconscious  element,  may  sometimes  yield  favor- 
able results.  All  varieties  of  retention  dressings  and  appliances  are  at 
first  apparently  helpful,  but  shortly  become  irksome,  unbearable,  and 
harmful. 

In  mental  toiiicolli%  Feindal  ^  has  re|K)rte<l  good  results  by  massage 
and  exercises,  the  purpose  of  which  was  to  build  up  the  patient's  self- 
control  and  mental  stamina.  With  these  he  associated  encoumgement 
(suggestion)  and  general  tonic  measures.  The  ex(?rcise  treatment  em- 
braces two  varieties  of  motor  effort.  First,  the  jwitient  practises  volun- 
tarily controlling  the  spasmodic  muscles  by  keeping  them  at  rest. 
Second,  the  affect(»d  nmscles  are  alternatelv  contracte<l  and  relaxed 
methodicallv  a  dozen  times.  These  exercises  should  be  r(n)eated  hourlv. 
It  is  only  by  attacking  the  mental  element,  the  obsession,  that  the  psy- 
choneurosis  C4in  be  manjiged  and  the  various  suggested  measures  are  a 
means  to  that  end. 

1  "  Nouv.  loon,  de  la  Siilp^^t.,"  I)w.,  1897. 


PART  VIII. 


SYMPTOMATIC  DISORDERS. 


There  are  a  number  of  symptomatic  disorders  very  commonly  met 
with  in  nervous  maladies  and  essentially  nervous  in  character  that 
nearly  reach  the  dignity  of  diseases.  Headache,  vertigo,  insomnia,  and 
neuralgia  are  the  most  important.  Headache  and  vertigo  have  been 
s|)ecifically  emphasized  whenever  they  had  a  special  rchition  to  diseases 
of  the  nervous  apparatus,*  and  can  be  easily  foMowed  from  the  index. 
Neuralgia  and  sleep  disorders  require  further  study. 


CHAPTER  I. 
NEURALGIA* 

XeuratXtIA  (nerve  pain)  is  Jilways  a  symptom.     Difficulty  arises 

from  the  fact  that  intense*  neuralgic  affections  have  often  been  confused 

with  their  most  prominent  painful  symptoms.     Neuritis  and  neuralgia 

have  been  differentiated  only  in  recent  veal's.    Ev(»n  now  there  are  many 

who  fail   to  discriminate  between  trifacial,  bnichial,  and  sciatic  ncuri- 

tides,  and  neuralgias  of  similar  location.     It  also  ap|H'ars  proven  that 

an  irritation  at  first  pnxlucing  neuralgia  may,  by  its  persistence,  set  up  a 

neuritis,  and  it  is  certainly  clear  that  neuralgia  is  one  of  the  symptoms 

of  neuritis.     The  distinction,  therefore,  is  not  always  easy.     Neuralgia 

may  Ik»  an  expression  of  disturbance  acting  (1)  locally,  or  (2)  systemi- 

cally,  or  (3)  in  lx)th  ways  at  once.    Neumlgias  may  be  visceral  or  jH'riph- 

eral,  and   many  visceral  diseases   have  their  corres{K)nding  jHTipheral 

or  somatic  neundgias.     In  this  relation  the   reader  is   refern^d  to  the 

section  on  Pain  and  the  RefernHl  Pains  of  Visceral  Disorders  as  outlined 

bv  Head  (p.  56,  et  seq).     Many  neuralgias — such  as  angina  pectoris  in 

cardiac  disease,  intercostal  neundgia  in  gastrohepatic  disease,  testicular 

neuralgia  in  kidney  disease*,  jdeurodynia,  gastrodynia,  and  coccygodynia 

— are  ver\'  clearly  symptomatic  and  secondary.     There  are  certain  condi- 
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tions  favoring  the  appearance  of  neuralgia,  and  there  are  a  few  localized 
neuralgias  that  require  individual  consideration. 

Conditions  Favoring  Neuralgias. — Intense  neuralgic  conditions 
are  rare  in  early  life  and  in  old  age,  but  when  they  api)ear  after  sixty, 
they  usually  have  an  irremediable  organic  basis  and  are  corresixmdingly 
intractable.  Women  suiFer  in  this  way  more  than  men.  In  some 
instanex\s  there  is  a  marked  hereditary'  tendency,  and,  as  a  rule,  the 
"  nervous  '*  and  neurotic,  the  [K)ssessors  of  unstable  nerve-cells,  are 
most  prone  to  neuralgic  conditions.  This  shows  out  strongly  in  the 
clinical  histories  of  hvsteria  and  neurasthenia.  Arthritism  in  its  broad- 
est  s(»nse  is  a  congener. 

The  inciting  causes  of  disturbance  nuu'ked  by  neuralgic  features  are 
very  nunien)us.  Any  impairment  of  health,  any  debilitating  influence, 
any  continuous  fatigue,  anemia,  emotion,  concussion,  may  be  symptom- 
atized  by  neuralgia.  Ex|)osure  to  cold,  peripheral  local  irritations,  and 
any  cause  of  neuritis,  as  well  as  ev(»rv  form  of  neuritis,  may  set  up 
neuralgic  ])aius.  Nearly  all  toxic  influences  may  induce  neuralgia. 
Those  toxic  causes  which  are  so  active  in  the  etiology  of  neuritis  may 
induce  neuralgic  pain.  Lead,  alcohol,  diab(*tc\s,  auto-intoxicati<m,  mala- 
ria, and  acute  iutections  nuiy  all  have  neundgic  symptoms.  The  root 
pain  of  tabes,  the  peripheral  pains  of  cortical  brain  disease,  and  the 
nerve  pains  of  neuromata  are  easily  inulersto<xl. 

Characters  of  Neuralgic  Pains. — Neuralgic  jwins  are  commonly 
luiilateral,  and  confined  to  the  distribution  of  a  part  or  the  whole  of  a 
single  nerve,  or  of  sev(»ral  nerves.  The  jwin  is  inconstant  and  usu- 
ally paroxysmal,  with  complete'  freedom  in  the  intervals,  or  with  a  dull 
ache  between  th(i  severe  pains.  They  are  usually  described  as  dart- 
ing, stabbing,  tearing,  ri))))ing,  lightning-like,  ns  if  shot,  and  by  other 
words  or  phrases  expressing  their  sudden,  instantaneous  character. 
They  may  lu*  repeated  rapidly  during  a  few  minutes,  or  occur  singly 
at  longer  intervals.  The*  ))ain  is  hnrateil  deeply  in  the  parts,  but  oft<»n 
is  nttended  by  great  superficial  hy])ersensitiveness.  At  the  sjime  time 
deep  pressure  may  give  relief.  During  the  painfid  attacks,  motion  of 
the  mns(?les  of  the  parts,  a  touch,  (»ven  a  breath  of  air  in  severe  cases, 
may  renew  the  stabbing  pains.  Heat,  eold,  and  alcoholic^s  may  intensify 
or  diminish  the  pain  in  various  eases. 

Neuralgic  areas  during  tlu»  pnins  and  between  the  paroxysms 
usually  present  nerve  tenderness.  This  is  most  prominent  at  certain 
points  where  the  nerve  is  superficial,  overlies  bone,  or  is  inclosetl  by 
fascia  or  other  rigid  tissue.  They  corres|M)nd  to  the  "  maxima  ''  of 
Head  and  constitute  the  "tender  points''  of  Vnlleix. 

In  some  cases  the  ])ain  has  a  tendency  to  radiate  into  other  l)ranch(»s 
of  the  same  nerve  or  into  n'lnted  nerves.  In  the  sann?  way  irritation  of 
one  branch  of  a  nerve,  espcM'ially  of  the  trifacial,  may  induce  neuralgia 
in  another  division.  Neuralgic^  |uiins  are  often  veiy  fugaceous,  ap))ear- 
ing  now  here,  now  there,  especially  when  arising  from  systemic  cjuist»s. 

The  associated  muscles  may  act  spasnKMJically  in  the  jkuii  storms. 
This  is  Hither  common  in  the  trifacial  form,  but  it  is  <lifficidt  to  tell 
whether  the  grimace  is  volitional  or  not     In  the  same  way  a  sharp 
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leg  neuralgia  may  be  attended  by  a  drawing  up  of  the  limb,  and,  if  the 
patient  is  walking,  he  may  suddenly  fall. 

Ven'  often  the  pjirts  subject  to  neuralgia  show  vasomotor  disturl)- 
ance  and  trophic  changes.  The  vessels,  at  first  constricted,  usually 
dilate,  and  flushing  follows.  Edema,  loc^l  sweating,  erythema,  scali- 
ness,  loss  of  hair,  blanching  of  the  hair,  herpt^,  and  j)igmentation  may 
attend  upon  neuralgia  that  is  symptomatic  of  a  neuritis.  Localized 
hy|>ertrophy,  due  to  the  continued  congestive  features  of  neuralgia,  may 
be  encountered. 

Pathology. — The  mechanism  of  neuralgic  pains  has  Ixvu  a  fniitful 
theme  of /liscnissions,  into  which  we  netxl  not  enter.  The  following 
facts  indicate  the  interposition  of  the  s]>inal  ap]>anitus  in  neuralgic 
psiins  :  (1)  The  pain  may  <K?cu|>y  the  areas  related  to  sevenil  spinal 
sc»gnients,  and  not  closely  follow  the  distribution  of  nen'cs.  In  shingles, 
for  instance,  the  her|)etic  and  painful  area  on  the  upj)er  trunk  is  bounded 
by  horizontal  planes,  and  not  by  the  intercostal  furrows;  (2)  irritation 
of  one  branch  of  the  nerve  mav  Ix*  nidiated  into  another,  which  it  could 
only  reach  by  way  of  the  nuclear  c(41s  ;  (3)  the  jKiin  may  develop  exclu- 
sively in  another  region  than  the  one  irritated  ;  (4)  division  of  the  post<»- 
rior  nerve-root,  as  has  been  done,  es|H'cially  by  Abl)e  and  others,  or 
separation  of  the  afferent  pjith  any  when*  between  the  conl  and  lesion, 
immciliately  sto[x^  the  neumlgia  ;  (5)  irritation  of  the  proximal  stumps 
of  a  divided  ner\'e  gives  rise  to  pain  referred  to  the  jHTipherv  to  which 
that  nerve  is  anatomically  related.  This  is  seen  in  aniputsition  neuro- 
mata and  in  anesthesia  dolorosa. 

By  this  conception  we  are  able  to  understand  how  systemic  poison- 
ing, as  by  alcohol  or  malaria,  may  so  predispose  the  spinal  ganglia  that 
pain  is  occasioned  by  a  peri])heral  disturbance,  j)erhaps  insignificant  in 
itself.  It  also  explains  the  ability  of  an  intense  or  protracted  |KTi])heral 
irritation  to  set  up  localizeil  pain,  which  may  long  [)ersist  after  the  irri- 
tant condition  has  subsided. 

Varieties  of  Neuralgic  Pains. — An  enumeration  of  the  common 
varieties  of  neuralgic  pains  is  all  that  need  be  attempted.  They  are 
classified  (1)  as  to  location,  and  (2)  as  to  (»aus<'. 

Yarietics  Depeiidim/  upon  IjOc<tf Ion, — Trifacial,  cervico-occij)ital,  cer- 
vicobrachial,  bmchial,  dorso-intennistal,  intercostal,  lunibo-abdominal, 
spinal,  sjicral,  coccygeal,  sciatic,  crural,  meta tarsalgia,  etc.  A'isceral 
fonns  :  Pleurcxlynia,  angina  |)ectoris,  canlialgia,  gastralgia,  gastrodynia, 
hepatalgia,  enteralgia,  nephralgia,  ovaralgia,  testicular  neuralgia,  etc. 

Vari(iie^'<  De/}endin(/  on  Chv^e  or  A.^ociation, — Epileptiform  neu- 
ralgia, really  a  neuralgic  facial  tic  ;  reflex  sympathetic  neuralgia,  one  in 
which  the  pain  appears  at  a  distance  from  its  irritant  source  ;  traumatic 
neuralgias,  really  traumatic  neuritis  ;  occu|>ation  neundgias,  a  i^irt  of 
occu|Kition  or  fatigue  neuroses  ;  herpetic  neuralgias,  the  neuralgic  ]>ains 
attending  zoster ;  hysterical  neuralgias,  really  stigmata  of  the  neurosis  ; 
rheumatic,  gouty,  diabetic,  anemic,  and  malarial  neuralgias,  associated 
with,  and  often  due  to,  the  respective  systemic  states  ;  syphilitic  neu- 
ralgia, very  rare,  and  due  to  the  sy))hilitic  cachexia.  Pains  in  syphilis 
are  ordinarily  due  to  neoplastic  infiltration  of  the  nerves  and  other  tis- 
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sues ;  degeneration  neuralgia  appears  in  the  aged,  and  is  due  to  involu- 
tional changes  in  the  organism. 

Trifacial  Neuralgria. — Of  all  varieties  of  neuralgia,  that  occurring 
in  the  trifacial  is  the  most  important.  It  often  is  extremely  persistent 
and  intractable.  The  constant  exjwsure  of  the  fifth  jwiir  in  the  face  and 
nasopliarynx  to  injury  and  infection  of  the  periphery,  the  course  trav- 
ersed by  the  nerve  through  bony  cliannels  and  over  resisting  struc- 
tures, and  its  very  extensive  distribution  territory,  lay  it  especially  liable 
to  irritating  and  traumatic  conditions.  Its  association  with  other  cranial 
nerves  sometimes  causes  it  to  be  reflexly  affected,  as  from  the  motor 
oculi  and  piieumogastric.  It  is  affected  al)out  e<jually  often  on  either 
side,  and  very  rarely  bilaterally.  Exceptionally,  all  three  branches  are 
painful,  but  more  commonly  the  neuralgia  is  confined  to  one  or  two  of 
them. 

When  the  fird  brnnvh  is  affected,  the  pain  is  supraorbital,  radiating 
from  the  supraorbital  foramen  over  the  corresjwnding  side  of  the  brow, 
or  even  to  the  vertex.  The  eyeball  is  frecpiently  tender,  or  may  be  the 
seat  of  neuralgic  pains.  Tender  points  are  usually  found  at  the  notch, 
on  the  upper  lid,  and  over  the  lower  margin  of  the  nasal  bone.  When 
the  seeoml  division  is  affected,  the  pain  is  located  over  the  cheek,  l)etween 
the  orbit  and  the  mouth,  spreading  onto  the  wing  of  the  nose.  The 
tender  point h  are  at  the  lower  border  of  the  njusal  bone,  over  the  malar 
prominence,  at  the  infraorbital  foramen,  on  the  gum  alK)ve  the  canine 
tooth,  and  sometimes  on  the  hard  pjdate.  In  neuralgia  of  the  third 
divmouy  jmin  traverses  the  lower  jaw  and  tongue  and  the  corresponding 
[X)rtion  of  the  face,  extending,  by  the  aiiri(;ular  branches,  to  the  zygo- 
matic, and  even  to  the  parietal  region.  The  tender  points  are  over  the 
inferior  dental  foramen,  in  the  temple,  and  in  the  |)arietal  regions. 

The  pain  is  usually  intense,  lancinating,  shock-like,  and  may  auise 
the  most  excruciating  torture.  The  attacks,  if  at  all  severe,  usually 
cause  vasomotor  and  secretory  disturbnnee.  Lacrimation,  salivation, 
and  mucous  discharge  from  the  nose  may  be  encountered.  The  brow,  or 
lip,  or  tongue,  or  the  entire  side  of  the  face,  may  be  swollen  and  edem- 
atous. The  hy|H'ralgesia  is  often  intense,  so  that  wiping  the  nose  or 
eye,  taking  lic^uids  into  the  month,  and  mastication  are  attended  by 
great  suffering,  and  often  provoke  a  rejK'tition  of  the  neuralgic  [)ains. 
Her))es  possibly  only  occurs  when  histological  changes  in  the  nerve  or 
its  iHicleus  have  taken  place. 

The  nenralgias  of  the  brachial,  intercostal,  and  sciatic  nerves  are 
often  intense,  and  present  similnr  tender  |M>ints  and  superficial  hyjK»r- 
algesia.     The  location  of  both  have  been  described  on  page  56,  et  setp 

Treatment. — Thc^  treatment  of  a  symptom  is  necessiirily  the  treat- 
ment of  the  underlying  disease.  I^)C4d  and  constitutional  ccmditions 
caj)able  of  determining  neuralgic  pains  must  be  carefully  sought,  and 
local  conditions  ca])al)le  of  pHnlucing  neuralgia  at  a  distance  must  not 
be  overlooked.  In  order  to  specialize  the  matter  we  may  consider  the 
treatment  of  trifacial  neuralgia  in  detail.  AVith  propter  variations  the 
same  considerations  and  measures  apply  to  other  neuralgias. 

Treatment  of  Trifacial  Neuralgia. — In  the  treatment  of  a  tri- 
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facial  neunilgia  a  ciireful  search  for  local  irritation  is  first  to  ho  made. 
In  many  caschs  pressure  u[X)n  a  given  |H)int  will  cheek  or  inhibit  tlie 
paiu.  If  such  an  inhibiting  jioint  am  be  found,  it  is  a  source  of  great 
relief  to  the  jiatient.  If  the  pain  is  intense  aiul  the  hy[)eralgesia  severe, 
the  use  of  morphin  or  cocain  may  be  required  to  make  the  examination. 
This  should  (x)nimencx?  at  the  V(?rtex.  The  seal))  and  i)row  should  be 
carefully  palpated,  the  orbit  investigated,  the  eye  examined  for  refractive 
errors,  local  inilamraation,  and  glaucoma.  Th(»  nasal  fossa?,  the  antra, 
the  iiasophan'nx,  the  mouth,  and  es|H»cially  the  jaws,  must  be  thoroughly 
^rutinize<l.  It  is  useless  to  saerifiw  teeth  unless  a  comjK'tent  dentist 
finds  them  diseased.  As  a  nile,  a  c^ireful  dental  overhaiding  is  a  iiec- 
essar}'  measure  in  protracted  cases,  even  where  the  pain  is  not  locate<l 
in  the  dentiil  branches.  ♦ 

The  g<»neral  systemic  state  is  of  equal  imjMirtance.  Tlu»  facial  neu- 
ralgias of  infections,  grip,  malaria,  im<l  (ye-strain  conunonly  involve 
the  ophthalmic  division.  Dental  and  maxillary  diseas(*  is  most  common 
in  the  middle  branch.  Compression  of  the  nerve  in  the  dental  canal 
often  causes  neuralgia  of  the  third  branch.  In  ehlerly  jK?ople  who  have 
lost  their  teeth  the  resulting  greater  elevation  of  the  chin  stretches  the 
dental  branch  of  the  third,  and  may  cause  a  neuralgia  that  can  be 
n.»adily  relieved  by  the  use  of  dentid  plates  of  proper  vertical  propor- 
tions to  prevent  the  tug  upon  the  aifcK»ted  nerve.  Anemias,  cachectic 
states,  and  c<mditions  of  auto-intoxication  ihnn  the  kidneys,  stomach, 
or  intestines,  must  be  corrected.  Neoplasms  in  the  cranial  cavity,  or 
facial  fossa?,  jaws,  and  antra,  may  impinge  uj)on  the  nerve  and  set  up 
neuralgic  pains. 

In  the  management  of  these  cases  it  is  usually  necessary  to  maintain 
complete  rest.  Many  cases,  otherwise  rebellious,  improve  very  rapidly 
under  the  Mitchell  rest  system.  F(mh1  must  usually  be  taken  in  a  licpiid 
form,  and  in  very  severe  cases  the  nasal  tulx*  must  be  em))loye(l.  Masti- 
cation onlinarily  provok(»s  the  pains.  Directtxl  against  the  pain  we  have 
in  malarial  cases  to  employ  large  doses  of  (piinin,  or  Warburg's  tinc- 
ture, or  lioth,  for  several  days,  and  follow  them  with  arsenic,  iron,  and 
quinin  in  mcxlerate  d(xses  for  weeks.  The  purpose  is  to  cinchonize  the 
patient  and  maintain  a  saturation  of  the  blood  with  quinin.  A  j)re|xira- 
tory  cahmiel  purge  is  of  importance.  In  other  cases  we  have  to  resort 
to  sedatives,  and  are  usually  reduced  finally  to  the  use  of  morphin.  The 
reliable  aconitia  of  Du<piesnel,  in  doses  of -g-^^  of  a  grain,  several  times 
a  day,  is  sometimes  of  great  service,  and  may  be  increased  if  well  borne. 
Slight  numbness  of  the  lips,  tongUQ,  and  fingers  may  ho  ex|x^*te<l,  and 
this  amount  of  action  can  not  safelv  be  exce(HU»d.  Cocain,  bv  h)cal 
hy[XMlennatic  administration  oranodal  diffusion,  is  not  reliable,  and  often 
acts  badly.  Morphin  should  oidy  be  given  by  the  physician  or  a  com- 
petent nurse.  It  is  well  if  the  patient  can  b(»  kept  in  ignorance  of  the 
nature  of  the  drug,  owing  to  the  tendency  which  is  es|K'cially  strong 
in  these  neurotic  cases  to  the  acciuirement  of  the  0))ium-habit.  The 
use  of  electricity  is  more  often  disjipjiointing  than  otherwise.  Tlu^  posi- 
tive jx)le  to  the  tender  area,  with  three  to  ten  milliamperes  uninterruj)ted 
current  for  ten  minutes,  sometimes  allays  the  pain.     The  current  should 
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commence  from  zero,  slowly  iiicretuse  until  felt  as  "  warm,"  and  finally 
decr(»a.se  in  the  same  way,  without  shock.  The  ase  of  strj'chnin  hyix>- 
(lermatically  in  larjije,  repeated,  and  increasing  doses,  the  patient  l)eing 
meanwhile  confincnl  to  IkkI  and  carefully  fwl,  as  advocated  by  Dana,  is 
a  ])r()mising  line  of  treatment.  Commencing  with  tj^^^  of  a  grain  every 
four  hours,  doses  of  ^  of  a  grain  are  sometimes  well  tolerate<l.  It  is  well 
to  employ  general  massjige  at  the  same  time,  and,  as  the  i)ain  subside, 
massage  and  vibrations  to  the  tender  area  and  sensitive  points  may  be 
added  with  advantage.  As  a  last  resort,  oj)emtion  may  be  advised,  but 
only  when  a  careful,  intelligent,  and  persistent  use  of  general  and  spe- 
cial measures  has  faiUn^l,  or  tlu?re  is  evidence  of  organic  changes  in  the 
nerve  or  nuclei.  There  are  three  general  varieties  of  ojxjrations  Ujwii 
th(^  trifacial  :  (1)  Those  for  the  purpose  of  section,  exsection,  stretching, 
divulsing,  or  twisting  out  the  various  branches  at  some  [)oint  below  the 
floor  of  the  skull ;  (2)  thosi*  directed  to  enucleation  of  the  trifacial  ganr 
glion  ;  {'\)  division  of  the  sensory  root  of  the  fifth  above  the  ganglioiL 
Operations  u|)on  the  ganglion  are  very  difficult  and  dangerous.  Fre- 
(juently,  the  eye  on  the  same  side  has  been  lost.  The  operation  of 
Horsley,  in  which  the  skull  is  opened  and  the  sensory  nM)t  divided 
l)en(^ath  the  pons,  is  much  less  mutilating  and  disfiguring,  but  S4»ems  to 
be  attended  l)y  danger  to  life.  After  root  divisions  the  fibers  degenerate 
upward,^  thereby  producing  a  permanent  result  This  o[wration  is 
worthy  of  more  frequent  c*m[)loyment,  in  spite  of  its  difficulty  and 
danger.  Spiller  and  Frazier  ^  mo<lify  this  proceeding  by  reaching  the 
sensoiy  root  jibove  the  giuiglion  but  outside  thf  skull,  the  o|)eration 
being  carried  out  precisely  on  the  lines  of  excision  of  the  gjinglion. 
Operations  on  the  branches  below  the  ganglion  usually  give  temporary' 
fiV(»doin  from  pain,  but  rehipses  are  common  in  the  same  or  in  a<lj()ining 
branches.  (For  details  the  student  is  referred  to  surgicjd  works.) 
Fortunately,  with  pro|K»r  systemic  and  local  treatment  these  severe 
operations  are  very  rarely  demanded.  x\s  the  slighter  ones  of  neurec- 
tomy, etc.,  occasionally  give  permanent  relief,  they  should  be  trie<l  first. 


CHAPTER  II. 

DISORDERS  OF  SLEEP. 

Thk  disordiTs  and  disturbances  of  slee)),  while  mainly  symptomatic, 
in  some  instan(»es  reach  an  im|)(>rtant  development  and  alm<ist  attain  the 
dignity  of  a  disease.  Sleep  may  be  defined  as  a  re<'urring,  nec(»ssary 
state  of  lcssene<l  muscular,  mental,  and  orgjinic  activity,  attended  by 
companitive  unconsciousness  of  surroundings.  No  physical  or  mental 
function  is  absolutely  abeyant.  Respiration,  circulation,  inetal)olism, 
c4itabolisin,  muscular  movements,  and  dreams  demonstnite  the  |>ersist- 
ence  of  functional  activiti(?s.  Entirely  dreamless  sleep  probably  does 
not  occur.  Sleep,  therefore,  is  a  composite  which  may  be  variously 
disintegrated.     Sleep-walking,  talking   in    the  sleep,  nightmare,  night- 

'  L.  F.  liiirker,  "Jour.  Am.  Mwl.  Association,"  Mav  5,  HKK). 
2  "  Phila.  Med.  Jour.,"  Dec.  14,  1JK)1,  and  ibid.,  Oct  25,  1902. 
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terrors,  and  oocturnal  enuresis,  niuy  be  t«>ii:^i<ler«l  as  lix'alize<l  or  [Mirtial 
deeplessDess.  In  somnambuHpiiii  the  motor  nppanitiis  is  nwake,  as  it  is  in 
Dight-terrors,  In  enuresis  we  have  a  i^omiininbiilism  of  tlie  limil«ir  cortl, 
to  adopt  a  terra  from  tbe  French.  Of  the  physiolt^-  of  sleep,  though 
it  is  more  necessary-  to  life  tlian  foal,  we  know  comparatively  little. 

Physical  Features  of  Sleep. — In  sleepthere  is  tmtsi-ufar  relaxai'ion. 
Tlie  lid.s  are  lowered  over  the  tipturiu^l  eyelMiIls ;  the  expression  is  one 
of  repose,  Rmpimtiou  is  slower  and  les-s  <lei'p.  Masso  stsites  that  the 
unoniit  of  air  inspired  by  a  normal  man  dnrint;  sle<'ii  is  one-seventh 
of  that  used  durinjr  similar  ]«?rii)ds  of  (piiet  wokefubiess.  Breathing 
is  distinetly  thnnieic  in  character,  the  diapliragm  acting  but  slightly ; 
inspiration  is  more  pn)longed  and  the  respiratory  jmuse  is  absent.  There 
is  a  decrease  in  carlM)nic  acid  eliminiitiun  ami  sm  incri'iise  in  the  absorp- 
tion of  oxygen.  The  ciivulathii  presents  in]]M)natit  [lUMliticatiuns.  'J'he 
pitlse  is  h^ss  rapid.  The  superficies  of  the  IkkIv  has  an  increased  vascu- 
larity and  is  oflen  reddcneil;  tliere  is  lowered  arterial  pressure  and  a 
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smaller  central  circulation.^  The  brain  is  eonijiarativcly  aiiemie.  The 
arterial  cluiiigcs  take  place  in  ii  precise  way,  iuerciising  witli  s(>n)e 
rapidity  during  the  lirst  lionr,  maintaining  a  maximum  tor  an  hour  or 
two,  and  then  gradtmlly  decreasing  to  tlie  waking  moment.  Sncli 
car\-es  have  been  shown  by  the  plethysmiigmph  and  convsjiond  fiiiriy 
well  to  those  itulimting  the  (lc]iili  of  sleep  as  demonstrated  Ity  Kohl- 
schutter  and  others.  In  aceonlauce  with  tmiverssd  exjK'riciicc,  the  first 
few  hours  of  slei-p  aw,  tlierefore,  most  )m>fuiin<l,  refreshing,  and  valu- 
able. The  thorax  and  lintKs  arttially  increase  in  size  (luring  sWp, 
owing  to  the  circulatory'  conditious ;  and  we  readily  comi)riheiid  the 
increaMvl  ai-tirifff  of  the  «b'i),  tin?  tendency  to  iiii/lit-mmiti;  and  ihe  ease 
with  which  one  is  ohilh-d  during  slcc]>.  LnmlKinl,  Knscnliach,  and 
others  have  obsened  that  the  muscle  ri-fli-xcn  are  exagneraled  jnst  before 
'  Howell,  "Jour,  of  E\]HTimeiital  Mill.,''  1W!7. 
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and  (luring  the  early  moments  of  sleep,  but  gradually  subside,  and  the 
knee-jerk  may  even  disap{)ear.  Slight  disturbances  tending  to  awaken 
the  individual  are  attended  by  a  corresjK)nding  increase  in  the  reflex 
activity  and  the  central  circulation.  We  are  all  familiar  witli  sudden 
startings  when  dropping  off  to  sleep — a  manifestation  of  the  increased 
reflex  excitability,  constituting  one  of  the  epiphenomena  of  sleep. 
The  pupih  are  contracted  in  pro|x>rtion  to  the  profoundness  of  the  sleep. 

Requirements  for  Sleep. — Individuals  varj^  greatly  in  the  amount 
of  slecj)  required,  and  at  different  ages  there  are  different  neeils.  While 
some  few  adults  find  four  or  five  hours  sufficient,  the  great  majority 
demand  eight  or  ten.  There  are  also  tem[>eramental  differences  and 
many  variations,  the  result  of  habit  and  circumstances.  Crichton  Brown 
says  that  at  four  years  twelve  hours'  sleep  are  needed  ;  at  fourteen  years, 
ten  hours  ;  at  seventeen,  nine  and  one-lialf  hours ;  then  seven  or  eight 
hours  during  adult  life.  In  old  age  continuous  sleep  is  rare,  and  the 
requirement  is  less  ;  but  frequent  naps  and  dozing,  by  day  as  well  as  at 
night,  maintain  a  fair  average.  Infimts  may  sleep  most  of  the  twenty- 
four  liours.  More  slee[)  is  required  in  cold  than  in  temperate  or  warm 
countries. 

Conditions  Favoring  Sleep. — A  cool,  dark,  quiet,  well-ventilated 
room,  a  comfortable  bed,  and  adequate,  not  excessive,  covering,  are 
conducive  to  sleep.  A  pre|)anitory  period  of  sleepiness  is  natural,  and, 
in  cases  of  insomnia,  nuist  l)e  cultivateiL  Active  emotions,  mental 
worries,  intense  thought,  ciohl  extremities,  or  a  chilled  skin  defeat  the 
rearrangement  of  the  circulation,  on  whicli  so  much  depends.  Xo 
pliysical  function  is  so  readily  (listurbcnl  as  sl(H*p.  If  a  {person  is 
awakened  at  an  unusual  hour  several  nights  in  succession,  lie  tends  to 
establish  a  habit  of  awakening  at  that  hour.  Habit  is  all-powerful, 
both  for  g(HKl  and  evil,  in  this  matter.  Regular  hours  for  n^tiring  and 
awaking  arc  most  important.  The  use  of  hypnotics  to  jnit  patients  to 
sleep  rcguhirly  for  a  few  nights  do  good  mainly  by  rwstablishing  tlie 
natural  initiative. 

Disturbances  of  sleep  are  (1)  those  pn^senting  a  deficiency,  and 
(2)  those  marked  by  a  morbid  increase  of  sleep. 


VAKEFUL  DISORDERS  OF  SLEEP. 

Insomnia. — Insomnia  is  a  symptomatic  condition,  marked  by  more 
or  less  inability  to  sleep  the  individuars  usual   retpiired  length  of  time. 

Etiology. — The  causes  of  sleeplessness  are  munerous.  Practically, 
ev(TV  deviation  from  health  is  marked  by  disturbance  of  sleep ;  but  in 
many  instaiuK's,  once  a  bad  sleep  habit  is  established,  it  tends  to  jK»rsist, 
and  may  be  the  chief  complaint  of  the  patient.  Many  persons  are  heredi- 
tiirily  ))oor  sleepers.  In  such  instances  every  trivial  sound  or  unusual 
circuinstanec — a  light,  an  odor,  ajar,  or  even  the  discontinuance  of  a  cus- 
tomary n()is(»  or  light — may  arouse  tluMu.  Hunger,  over-feinling,  indi- 
gestion, constipation,  intestinal  worms,  lithemia,  uremia,  various  drugs, 
tea,   coffee,  tobacco,   alcoholism,   fevers  of  all  sorts,  malaria,  .syphilis. 
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lead-poisoning,  cerebral  hyperemia  or  aneniia,  as  from  canliac  disease 
or  diathetic  states,  psychic  disturbances,  discomfort,  pain,  neurasthenia, 
prief,  worry,  old  age,  mental  preoccuimtion,  and  intense  study  are  among 
the  princi[)al  inciting  causes  of  sltH?plessn(»ss. 

Symptoms. — Some  patients  n^adlly  fall  asleep,  but  shortly  awake, 
and  are  then  sleepless  the  l)alance  of  the  night,  or  merely  secure  fitful 
periods  of  sleep.  Others  siiend  several  hours  getting  to  sleep,  and  may 
then  rest  fiiirly  well.  Still  others  complain  of  broken  sl(»e}),  the  night 
being  passed  in  intervals  of  sleep  and  wakefulness,  whic^h  may  be  quite 
uniform  in  a  given  instance.  As  a  rule,  patients  troubled  with  insomnia 
are  disposed  to  exaggerate  the  amount  of  sleeplessness,  and  it  is  a  common 
experience  to  find  such  patients  sle(»ping  soundly  at  times,  or  even  for 
much  of  the  night,  if  they  are  put  under  watch.  Much  loss  of  sleep 
manifests  itself  in  a  haggard,  wear}'  air,  and  in  lessened  muscular  and 
mental  force.  Appetite,  digestion,  energy,  courage,  and  gocnl  nature 
are  diminished.  The  j>atient  loses  weight,  and,  in  ('ases  of  absolute 
sleeplessness,  the  loss  may  equal  that  due  to  deprivation  of  fo<Kl.  The 
eves  lose  their  clearness  and  look  dull,  and  the  sclerotic  mav  be  con- 
gested.  The  tongue  is  cnxited,  constij)ati()n  may  be  present,  and  the 
entire  organism  is  deranged. 

Treatment. — ^The  treatment  of  the  symptom  insomnia  implies  the 
management  of  the  basic  condition  of  which  it  is  a  manifestation.     All 
hereditary,  digestive,  toxic,  circulatory,  nervous,  and  reflex  causes  must 
be  systematically  investigated.     The  examination  of  a  patient  complain- 
ing of  insomnia  omits  nothing.     Ver>'  frcKjuently,  nuKles  of  living,  and 
especially  bad  sleep-habits,  nmst  be  corrected  In'fore  any  improvement 
is  secured.     The  physical  state  often  retjuires  to  be  thoroughly  well 
reestablished  by  baths,  proper  diet,  exercises,  and  g<K)d  hygi(»ne.    Atten- 
tion at  once  falls  upon  the  conditions  favoring  sleep, as  previously  outlined. 
The  patient  must  be  instructed  in  the  importance  of  these  minutije,  and 
not  ex|)ect  to  secure  complete  relief  by  a  few  doses  of  meilicine.     As 
adjuvants,  a  warm  bath,  taken  quietly  at  bedtime,  not   followed  by 
stiniidating  frictions,  is  conducive  to  sleep.     A  cohl  jwick  or  an  alcohol 
rub  acts  well  in  some  cases.     The  stomach  should  not  lx»  empty.     A 
glass  of  hot  milk,  or  milk  and  water,  or  malted  milk,  or  hot  lemonade, 
or  even  of  hot  water,  acts  beneficially  in  decongesting  the  h(»ad  in  cases 
not  anemic.     With  the  hot  bath  it  favors  the  <lilatation  of  the  cutanc^ous 
vessels,  and  estiiblislu^s  the  cirtudator}-  conditions  found  in  natund  sleep. 
In  the  same  way  a  pint  of  beer  not  only  starts  the  alKlominal  organs, 
but  flushes  the  skin.     Large   doses  of  whisky  are   never  advisable, 
although  sometimes  efficient  for  a  night  or  two.     Anemic  cases  require 
cardiac  stimulants  and  bloixl-mid^ers. 

Any  drug  that  sufficiently  masters  the  organism  to  produce  sleep  is 
a  dangerous  n.»medy,  and  should  be  usetl  with  circumspection,  and  only 
as  a  last  resort.  Of  all  the  hypnotics,  chloral  alone  is  uniformly  reli- 
able. In  cases  attended  with  much  nervousness  it  is  d(*cidedly  assisted 
by  the  addition  of  sodium  bromid  in  equal  amount.  The  administration 
of  hypnotics  should  be  done  with  a  definite  puri)ose.  It  is  im{K>rtant  to 
exhibit  whichever  one  is  selected  at  such  time  that  its  svstemic  effect 
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may  be  operative  when  the  sleeplessness  is  clue.  In  cases  experiencing 
difficulty  in  getting  to  sleep  chloral  may  l>e  given  thirty  minutes  before 
retiring.  (/a.<es  awakening-at  one  or  two  o'clock  may  be  given  trional, 
in  dry  powder,  at  bedtime,  as  its  Jiction  is  liable  to  be  delayeil  for  a  few 
hours.  A  sufficient  dose  should  be  used  to  have  a  decided  eflTect,  repeated 
several  nights,  if  its  action  meets  the  requirements,  and  then  discontinued. 
In  some  instances  five-grain  doses  every  two  hours  after  mid-day  act 
nmch  l>etter  than  a  large  dose  at  bedtime.  If  the  underlying  cause  has 
been  corrected,  the  proper  routine  will  thereby  l)e  reestjiblished  in  a  few 
nights.  Finally,  some  cases  only  yield  after  a  complete  change  of  scene. 
An  oc(\in  or  lake  voyage  is  es|H^cially  valuable,  as  it  is  devoid  of  ex- 
hausting excitement  and  sight-seeing. 

Somnambulism. — In  sleep-walking  the  individual  acts  his  part  of 
a  dream.  The  motor  apparatus  is  awake  and  responsive  to  the  mind. 
It  is  sleep  with  motor  automatic  activity,  and  presents  a  peculiar 
increase  of  the  subjective  [)Owers  of  the  affected  person.  There  is 
often  great  keeimess  of  touch  and  analgesia  combine<l.  The  special 
senses  may  be  active  or  not,  but  the  j>atient  only  takes  cognizance  of 
those  things  which  pertain  to  the  dream-story.  Usually,  the  pupils  do 
not  respond  to  light,  and  the  face  has  a  blank,  apathetic  appearance. 
The  eyes  may  be  open  or  closed.  The  sleep-walker  has  no  subsequent 
waking  recollection  of  his  somnambulistic  acts ;  but  these  may  be 
revived  or  repeated  in  a  subsequent  attack.  Talking  in  the  sleep  b  a 
minor  degree  of  somnambulism,  and  the  state  of  double-consciousness 
may  be  considered  as  its  largest  development. 

Somnambulism  may  ordinarily  be  considered  as  a  neurotic  stigma, 
and  is  commonly  encountered  in  those  of  a  neuropathic  heredity. 
Puberty  is  the  ordinary  age  for  its  appearance,  and  both  sexes  are  then 
about  eijually  affectinl.  Later  in  life  there  are  more  female  than  male 
cases.  The  individual  attack  is  often  traceable  to  some  mental  prece- 
dent condition.  Even  the  suggestion  of  slee[j- walking,  in  the  discus- 
sion of  the  subject,  has  led  to  its  appearance.  In  other  cases  the 
patient  carries  out  in  sleej)  the  line  of  action  on  which  he  had  been 
intent  before  retiring.  In  most  cjises  ])resenting  re|>eatcHl  attacks  there 
is  a  similaritv  of  action  in  all  of  them,  or  one  att^ick  may  continue  the 
action  of  its  predecessor. 

The  treatment  of  the  condition  should  be  broad  enough  to  cover  the 
neuropathic  make-u))  of  the  patient,  and  is  most  successful  in  proportion 
as  it  is  directcnl  to  tlie  mentid  element  in  the  disturbance.  If  the 
patient  takes  with  him  to  bed  a  firm  intention  not  to  walk,  it  is  often 
sufficient  to  inhibit  the  attack.  In  nervous  subjects  of  imj>aired  self- 
control  a  vigorous  suggestion,  that  will  be  openitive  during  sleep,  must 
be  implanted.  This,  in  children,  may  be  accomplished  by  a  system  of 
rewards  or  deprivations,  by  a  cold  spinal  douche  at  bedtime,  associated 
with  the  suggestion  that  it  is  to  prevent  walking  during  the  night,  or 
by  an  emphatic  admonition  from  a  resjH'cted  source.  The  individual 
attack  may  be  brought  to  an  end  by  a  dash  of  cold  water,  or  a  sharp 
j)uff  of  breath  in  the  face,  or  by  firm  pressure  over  the  supraorbital 
foramina.     So  rude  a  shock  may  be  curative,  but  in  highly  nervous 
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children  is  to  be  used  with  caution.  In  achilt  cases,  with  frequently 
repeated  attacks,  any  plan  of  treatment  is  likely  to  fail,  and  in  some 
instances  nightly  precautions  are  necessary  to  fjjuard  a^iiist  accidents. 

Dreams. — Dreaming  is  perfectly  physiological.  As  alix^ady  stated, 
it  18  probable  that  dreamless  sleep  does  not  occur.  Only  tliose  dreams, 
however,  are  remembered  that  are  particularly  vivid  or  occur  during 
light  sleep,  the  ordinary  condition  after  the  third  hour.  In  numerous 
experiments  it  has  been  found  that  sleepers,  suddenly  and  unexpectedly 
aroused,  can  always  give  an  account  of  the  interru|)t<Ml  drcjini.  Dreams, 
however,  have  a  considerable  medical  imjK)rtance.  In  lowered  nervous 
or  physical  states  the  sleep  is  not  profound,  and  the  patient  complains  of 
dimming  constantly.  The  nature  of  the  dreams  has  a  general  relation 
to  the  physical  and  mental  status.  Only  the  well  have  contented,  happy 
dreams.  Neurasthenics,  hysterics,  and  melaucholiacs  are  tormented  by 
troubled  dreams  of  an  unhappy,  depressing  character.  Neurasthenics 
and  hysterics  are  prone  to  have  some  particular,  formulated  dream  tliat 
occurs  several  times  iii  a  night  or  on  diilerent  nights.  The  influence  of 
a  terrifving  dream  in  hysteria  may  equal  a  severe  mental  shock  in  the 
waking  moments,  and  may  be  the  basis  of  a  hysteriixil,  fixed  idea,  leading 
to  paralysis,  anesthesia,  contracture,  or  assc»rtion  of  attempts  uj)on 
chastity  (Janet). 

In  some  nervous  conditions  the  dream  state  is  projected  into  the 
waking  state  for  a  few  moments,  or  for  a  longer  time.  In  hysteria  the 
features  of  tlie  dream  may  then  jxjrsist  for  an  hour  or  more,  (constituting 
a  delirious  accident.  It  is  a  sort  of  somnambulism,  but  with  greater 
mental  and  physical  activity.  Or  the  dreanj  may  evoke  a  convulsive 
crisis.  Of  the  same  nature,  perhaps,  is  aU'ejj^frunkenn^^ifitj  or  HomnoUmtiay 
in  which  a  jwrson,  on  being  suddenly  awakened  from  deep  slt»i»[),  is 
apparently  maniacal,  and  may  do  acts  of  violence. 

In  jKLvor  nocturniuty  commonly  called  night-terrors,  and  occurring 
only  in  children,  the  little  patient  awakes  in  vague,  wikl  alarm  one  or 
two  hours  after  going  to  sleep.  Tlie  child  screams  in  terror,  clings  to 
its  mother,  but  apj>arently  fails  to  recognize  any  one,  and  can  not  be 
quieted  or  reassured.  After  a  few  miiuites  or  more  the  excitement 
spontaneously  subsides  and  the  child  returns  to  sk»e[)  without  recollw- 
tion  of  th<^  attack  in  the  morning.  During  tlie  frenzi(»d  terror  the 
patient  may  nni  from  the  room,  or  climb  u|H)n  the  furniture,  in  a  wild 
effort  to  escajM?  something.  Ofk^n  the  cries  imply  a  fear  of  being  caught 
by  some  one  or  by  wild  animals. 

True  }>avor  nocturnus  is  of  somewhat  serious  import,  as  it  indicates 
an  unstable  nervous  constitution,  and  is  a  fretjuent  item  in  the  early 
history  of  epileptics.  Scmie  writers  consider  it  a  true  neurosis,  and,  at 
least,  it  is  a  stigma  of  degeneracy.  It  is  often  ap|)arently  induced  by 
respiratory  difficulty  dejwndent  upon  faucial  adenoids,  broncliitis,  laryn- 
gitis, weak  heart,  or  general  asthenia.  In  mild  form  it  may  only  suggest 
nightmare  or  incubnsj  which  is  a  vivid  dream,  usually  traceable  to  some 
physical  (condition  or  previous  terrifying  exju'rienee.  Indigestion,  bad 
ventilation,  or  mental  shocks,  fright,  w'orry,  etc.,  give  rise  to  nightmares 
attended  by  a  feeling  of  a  great  weight  on  the  chest,  sufibcatiou  or 
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falling.  Ordinarily,  at  such  moments  the  [>atient  susi^ends  respiration, 
or  makes  distressed  inspiratory  noises  and  awakens  with  a  start. 

Nocturnal  enuresis  is  a  common  disorder  in  weakly  and  neurotic 
children.  Neurasthenics,  hysterics,  epileptics,  and  the  entire  range  of 
neuropaths  give  abundant  testimony  on  the  subject  of  l^ed-wetting.  In 
certain  instances  it  undoubtedly  is  an  automatic  action,  a  partial  som- 
nambulism. The  patient  dreams  he  is  passing  water,  and  voids  his  urine 
accordingly.  The  same  mechanism  may  operate  in  the  more  frequent 
form.  Parents  report  that  when  this  occurs  under  obser\'ation  the 
bladder  acts  forcibly,  and  the  stream  is  propelled  with  vigor.  It  is  not 
a  mere  sphincteric  n»laxation,  as  is  sometimes  alleged.  Such  children, 
if  taken  up  at  night  and  made  to  urinate,  may  repeat  the  act  almost 
immediately  upon  being  put  back  to  bed,  j>erhaps  through  suggestion. 
It  is  probable  that  slight  distention  of  the  bladder,  or  the  presence  of  a 
drop  or  two  of  urine  in  the  vesical  end  of  the  urethra,  gives  rise  to  sensa- 
tions which  set  up  a  chain  of  ideas  eventually  leading  to  the  urinary  act 
It  is  definitely  proven  that  various  external  stimuli — ^as  sounds,  A'oices, 
lights,  etc. — may  be  partially  apprehended  by  the  sleeper  and  woven 
into  his  dreams,  materially  modifying  their  trend.  Internal  sensations 
are  no  less  liable  to  act  in  the  same  manner,  and  are  generally  accredited 
of  doing  so  in  nightmare. 

The  management  of  nocturnal  enuresis  demands  attt»ntion  to  several 
factors  :  First,  the  genend  condition  of  health  ;  swond,  the  reduction 
of  nervous  excitability ;  third,  the  prevention  of  a  large  vesical  accumu- 
lation ;  fourth, — and  perhaps  the  most  ini]>ortant  of  all,  as  in  somnambu- 
lism,— the  establishment  of  a  definite  idea  of  sc4f-control.  It  is  well  to 
withhold  liquids  toward  the  evening,  and  to  have  the  child  thoroughly 
evacuate  the  bladder  at  bedtime.  Elevation  of  the  foot  of  the  beil  by 
several  inches,  to  gravitate  the  urine  from  the  neck  of  the  bladder,  has 
be(»n  strongly  recommended  by  Mendelssohn.  Helladomia  rcnluces  vesi- 
cal irrital)ility,  and  the  urine  should  be  rendered  unirritating.  Local 
disturbance  in  bladder  and  urethra  nnist  be  removal  and  worms  ex- 
pelhxl.  Finally,  a  strong  mental  impression  is  of  the  greatest  value.  For 
instance,  Frendergast  ^  cured  seventy-five  out  of  eighty  cjises  in  a  boys' 
orphanage  within  a  short  period  of  time*  by  giving  them  a  cold  spinal 
douche,  followed  by  a  quick  rubbing-<lown  just  before  getting  into  Ix^d. 
Nothing  else  whatever  was  done,  and  the  five  remaining  eases  were  much 
improved.  In  some  cases  the  first  douche  had  the  necessary  eflFect,  and 
the  mind  remained  on  guard. 


SOMNOLENT  DISORDERS  OF  SLEEP. 

The  second  group  of  sleep  disorders  comprises  those  marked  by 
somnolence,  or  by  an  irresistible  tendency  to  sleep. 

Narcolepsy  is  a  condition  in  which  the  j)atient  repeatedly  goes  to 
sleep  (luring  the  day.  The  tendency  is  irresistible,  and  the  morbid 
sleep  may  last  a  few  minutes  or  several  hours.     It  furnishes  one  of  the 
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accidents  of  hysteria,  and  may  be  dependent  ujK)n  drugs,  brain  disease, 
gout,  obesity,  uremia,  dial)etes,  and  sypliilis.  Some  neurotic  families 
present  a  number  of  instances  of  narcolepsy,  associated  or  alternating 
with  severe  neuroses,  mainly  hysteria  and  epilepsy.  It  may  l)e  an  epi- 
leptic equivalent,  and  many  cases  also  pres<^nt  epilepsy.  It  should 
always  suggest  the  j)ossibility  of  epilepsy  or  hysteria  if  defective  nutri- 
tion and  the  systemic  stiites  mentioned  can  lx»  excluded.  In  some 
instances  ocular  fatigue,  due  to  refractive  errors,  seems  to  be  the  start- 
ing-point for  the  attacks,  which  are  overcome  by  appropriate  glasses. 
In  some  instanct^  the  sleep  in  such  attacks  is  disturbed,  and  the  [mtient 
may  have  vivid  dreams  and  talk  in  a  flighty  manner.  In  other  cases,  as 
in  epilepsy,  the  patient  is  comatose  and  cjin  not  be  arouscil.  In  the  ma- 
jority of  cases  the  sleep  is  deep  and  no  dream  rec*ollections  are  obtainable. 

Treatment  depends  upon  deciphering  and  removing  the  cause,  and 
then  breaking  up  the  habit.  For  this  purj)ose  caifein  and  nitroglycerin 
or  nitrate  of  amyl,  to  control  the  cerebral  circulation,  an*  available. 

Sleeping  Sickness. — ()n  certain  African  coasts  the  natives  are 
affected  by  a  supposedly  parasitic  disease — (filaria?).  Sonmolence 
ap[)ears  at  intervals  and  gradually  increases,  until  the  patient  sleeps 
steadily,  at  first  arousing  sufficiently  to  tiike  food,  and  finally  not  awak- 
ing under  any  stinuilus.  In  two  cases  carefully  obs(»rved  by  Mott,  ^  a 
chronic  diffuse  leptomeningitis  and  encephalomyelitis  were  fouud,  but  no 
infectious  organism.  Death  usually  results  from  inanition  in  four  or 
five  months,  but  patients  have  lived  for  two  or  three  years.  Treatment 
seems  unavailing. 

Trance,  catalepsy,  and  ecstacy  are  hysterical  accidents — fractional 
hysterical  convulsions  extended  into  status.  They  are  described,  with 
their  treatment,  in  the  discussion  of  Hysteria. 


SLEEP  PALSIES. 

Persons  with  disordered  systemic  conditions — as  in  anemia,  gout, 
diabetes,  women  at  the  menopause,  ex(;essive  users  of  tobacco,  etc. — may 
awake  with  benumbt»d  extremities.  The  hands  and  feet  are  most 
affected,  giving  origin  to  the  term  (wroparesiheHio,  The  sensations  are 
described  as  pricking  and  numbness,  as  being  ^*  asleep,"  and  some 
cramping  and  decidetl  pain  may  occur.  A  loss  of  |)ower  is  not^l  if  the 
condition  is  markeil.  The  disturbance  lasts  a  few  minutes  or  an  hour, 
an<l  is  usually  relieved  by  friction  and  exercising  the  members.  Less 
frequently  one  limb  only  is  affected,  or  both  limbs  on  one  side.  This 
affec*ti(m  may  occur  nightly  for  months  and  years,  and  appear  during 
the  day  also  if  the  patient  fall  asleep.  Its  treatment  is  that  of  the 
underlying  state. 

In  sleep,  especially  the  profound  sleep  of  drunkenness  or  the  coma 
of  anesthesia,  pressure  on  a  nerve  may  set  up  a  neuritic  palsy.  This 
is  particularly  common  in  the  musculospiral,  but  in  openitions  on  the 
perineum  and  pelvic  contents  the  lithotomy  |)ositiou  is  ciii)able  of  injuri- 
ously stretching  the  sciatic.     The  brachial  plexus  may  be  injured  by 
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elevating  the  arm  too  forcibly  in  operation  on  the  breast,  or  by  the 
anesthetizes  These  are  hardly  to  Ikj  called  sleep  palsies,  but  are 
definite  accidents  occurring  during  sleep. 

Anemic  neurasthenic  patients  sometimes  have  difficulty  in  opening 
the  eyes  in  the  morning,  but  if  the  lids  are  once  raised  by  the  finger^ 
they  tend  to  remain  open.  The  symptom  is  called  sleep  ptosis,  i& 
usually  transient,  and  commonly  jxisses  away  with  the  myasthenia  of 
which  it  is  part.  This,  or  a  similar  condition,  occurs  as  a  part  of  my- 
asthenia gravis  or  pseudobulbar  paralysis. 

HYPNOTISML 

Hypnotism  is  an  artificial,  morbid,  sleep-like  condition  produced  in 
susceptible  persons  by  various  methods.  In  it  the  complex  of  sleep  i» 
more  or  less  disaggregated.  Attention  within  a  limited  field  and  auto- 
matic motor  activity  may  be  retained,  but  mental  initiative,  volition^ 
and  judgment  are  much  impaired.  The  acts  and  circumstances  of  well- 
marked  hypnotic  conditions  can  not  be  recalled  by  the  subject  unless 
the  hypnosis  is  revived.  It  is,  therefore,  a  state  of  subconsciousness  or 
double  consciousness.  DiflFerent  experimenters  find  varying  proportions 
of  susceptible  individuals.  The  sexes  are  about  equally  hypnotizable. 
Those  of  mediocre  self-consciousness,  those  accustomed  to  unquestion- 
ingly  obey, — hence,  children  and  some  hysterics, — are  the  most  ready 
subjects.  A  great  deal  depends  upon  the  preparatory  conditions  and 
the  belief  or  skepticism  of  the  patient.  In  those  places  where  daily 
stances  of  hypnotism  are  held  and  the  subject  is  introduced  into  an 
atmosphere  of  faith  and  observes  the  process  in  others,  success  in  the 
method  is  naturally  greatest.  Experience  on  the  part  of  the  hypnotizer 
is  also  an  important  factor.  The  whole  matter  consists  of  building  up 
an  expectant  attention.  Low-gnide  idiots,  most  of  the  insane,  and  many 
hysterics,  incxipable  of  exercising  continuous  attention,  are  not  hypnotiz- 
able by  ordinary  methods.  The  stiite  is  purely  subjective  to  the  one 
operated  upon.  After  a  |)erson  has  once  been  hypnotized,  he  subse- 
quently more  readily  enters  hypnosis,  and  finally  the  condition  is  pro- 
duced almost  at  a  hint  In  extreme  cuses  it  may  be  automatically 
evoked  by  anything  which  suggests  the  method  employed  in  the  given 
case,  and  the  subject  becomes  the  puppet  of  a  trivial  sound  or  flash  ol 
light.  During  hypnosis  there  is  a  high  degrtH*  of  suggestibility,  so  that 
the  subject  unquestioningly  accepts  the  dictum  of  the  o|)erator.  In 
somnambulism  the  spt^cial  senses  and  general  sensibility  may  be  extremely 
acute  or  entirely  blunttnl,  r(;s|K)n(ling  only  along  the  various  lines  of  the 
hyj)notic  field  of  activity.  Autohypnosis  is  also  possible,  and  is  a  com- 
mon trick  of  East  Indian  fakirs  and  dime  museum  tricksters  in  this 
countrv. 

Methods  of  Hypnotizing. — After  the  subject  is  prepared  by  ex- 
ample or  explanation  and  his  coojwnition  secured,  the  most  common 
pl.Mn,  that  of  Braid,  is  to  cause  cx^ular  fatigue  by  having  the  patient  fix 
the  eyes  in  unwinking  gaze  u|)on  a  small,  bright  object  held  about  six 
inches  distant  and  above  the  ordinary  line  of   vision.     This    shortly 
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produces  a  feeling  of  fatigue  in  the  ocular  muscles,  the  eyes  water,  the 
lids  tremble,  and  the  operator,  by  suggesting  sleep,  adds  to  the  mental 
impression  of  drowsiness.  Passes  of  the  hand  over  the  head  or  down 
the  limbs  may  be  added.  Their  soothing  effect  is  well  known,  and  soon 
the  eyes  close,  or  the  lids  are  pressed  down  by  the  operator,  who  enjoins 
the  patient  to  "sleep,  sleep  soundly,  deeper  yet,  deep  sleep,"  etc.  Four 
or  five  minutes  may  be  required  for  this  performance,  the  patient  l)eing 
placed  in  a  reclining  or  comfortable  attitude  for  sleep.  At  this  point 
the  subject  is  firmly  and  authoritatively  told  tliat  his  eyes  are  closed, 
that  he  is  asleep,  that  he  can  not  open  his  eyes.  The  operator  may 
start  the  subject's  hands  in  rotation  and  command  him  to  continue  the 
movement,  asserting  that  he  can  not  stop  until  ordered,  etc.  Other 
methods  otmtain  the  same  elements  of  suggestion  and  are  aided  by  the 
operator's  voice  in  a  similar  manner.  Thus,  continuous  gentle  pressure 
OD  the  eyeballs,  passes,  and  stroking,  monotonous  sounds,  fixing  the 
attention,  or  gazing  fixedly  at  small  revolving  mirrors  (Luys),  the 
patient  meanwhile  sitting  in  a  darkened  room,  are  among  the  methods 
frequently  used.  A  loud  sound  or  a  vivid  flash  of  light,  afler  due  prep- 
aration, may  throw  the  subject  at  once  into  deep  hypnosis  (Charcot). 
Bemheim  fixes  the  patient's  gaze  with  his  own  and  suggests  sleep : 
"  Sleep  is  approaching,  your  limbs  are  feeling  warm  and  gently  tingling, 
your  eyelids  are  heavy,  you  are  going  to  sleep ;  you  are  sleeping,  sleep 
soondly^"  etc.  The  subject  is  aroused  by  command,  by  a  puff  of  air 
in  the  fiewje,  or  by  stroking  the  head.  If  left  to  himself,  he  sj>onta- 
neously  emerges  from  the  hypnosis  after  a  variable  time,  a  few  miimtes 
or  an  hour  or  two. 

The  hypnotic  state  varies  in  intensity  from  slight  tor[)or  to  somnam- 
bulistic automatism.  Only  a  small  {KTcentage  of  subjects  can  be  put 
into  the  deepest  phase ;  and  it  is  rarely  required,  as,  for  pur})oscs  of 
therapeutic  suggestion,  tlie  lighter  phases  are  (juite  sufficient.  Charcot 
divided  the  hypnotic  state  into  three  pliases — the  lethargic,  the  catale[)tic, 
and  that  of  somnambulism.  In  the  first  the  subject  is  as  if  asleep, 
without  changes  of  respinition,  pulse,  or  temperature.  There  is  usually 
some  analgesia,  but  the  operator's  voice  is  h(»ard  and  the  subject  replies 
to  questions.  In  the  cataleptic  stage  the  liml)s  retain  the  )>()sition  given 
them,  or,  if  set  in  motion,  continue  the  movement  indefinitely,  analgesia 
is  complete,  and  commands  are  obeye<l  within  the  cataleptic  range.  In 
somnambulism  the  subject  is  automatically  responsive  in  every  way  to 
the  oj>erator,  whom  alone  he  sees,  hears,  or  ol)eys,  unless  otherwise  in- 
structed. Suggestions  are  implicitly  accepted,  regardless  of  their  non- 
sensical or  irnitional  character,  and  commands  that  do  not  contravene 
deep-seated  moral  convictions  are  unqiiestioningly  execut(Hl.  Subse- 
quently, the  subject  has  no  recollection  of  his  automatic  acts  or  of  the 
conditions  under  which  they  were  peribrmed,  hut,  rehypnotized,  can 
readily  reproduce  them. 

Uses  of  Hjrpnotism. — In  s[>ite  of  the  extravagjint  claims  for  the 
therapeutic  value  of  hypnotism,  it  is  as  yet  of  very  little  service  to  the 
physician.  Now  and  again  a  minor  ojx'ration  may  be  done  under  its 
influence,  saving  the  slight  risk  of  surgical  anesthesia,  or  by  its  aid  a 
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fixed  idea  may  be  removed  and  a  delusion  dispelled.  Under  ordinaiy 
circumstances  the  number  of  susceptibles  is  so  small  that  its  general 
use  is  imjwssible.  In  hysteria,  as  els(»where,  it  is  a  two-eilged  weapon, 
and  the  patient  may  emerge  from  hypnosis  instituted  for  a  minor  diffi- 
culty and  go  into  severe  hystericid  convulsions.  One  delusion  may  be 
removed,  but  another  and  more  serious  one  of  mind-reading  or  undue 
influence  may  be  implanted.  For  obvious  reasons,  women  should  never 
be'  hypnotized  without  reliable  witnesses,  and  the  public  use  of  hypno- 
tism can  only  a[>peal  to  the  morbid.  In  this  connection  it8  power  for 
harm  is  proven.  There  is  no  longer  any  doubt  that  its  frequent  repe- 
tition is  harmful  to  the  individual.  It  tends  to  dt»stroy  self-reliance 
and  to  make  patients  imaginative,  weak-minded,  and  neurasthenic.  It 
also  has  a  tendency  to  bring  discredit  uimn  its  employer,  and  in  most 
instances  would  better  be  substituted  by  measures  of  equal  efficiency 
and  less  disadvantage.  Suggestion,  however,  is  a  mighty  aid  to  the 
physician,  and,  without  producing  hypnosis,  positive  and  intelligent 
assertion  can  accomplish  all  that  is  likely  to  be  done  by  hypnotism 
short  of  the  somnambulistic  stage.  A  fair  realization  of  the  part  sug- 
gestion plays  in  therapeutics  is  one  of  the  recent  achievements  of  the 
most  progressive  medical  minds. 
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CHAPTER   I. 
INSANITY. 

Synonyms. — Psychosis,  Psychopathy.      German:  Irrsinn,  Iiresein,  Verriicktheit, 

WahDsiDiL     French :  AlienatioD  meiitale,  Folic. 

It  is  the  object  of  the  author  to  bring  together  in  the  following 
chapters  such  matter  in  relation  to  the  definition,  classification,  etiology, 
pathology,  symptomatology,  and  treatment  of  insanity  as  will  be  of 
actual  practical  value  to  the  me<lical  student  and  general  practitioner. 

The  seeker  after  S|)ecial  information  and  deej>er  knowledge  of  the 
complex  subject  of  morbid  psychology  must  be  referred  to  the  many 
pn>found  works  which  deal  with  this  exclusively.  These  chapters  are 
baseil  u|K)n  my  clinical  lectures  given  at  the  Manhattan  State  Hospital 
for  the  Insane  and  at  the  Randall's  Island  Asylum  for  Idiots  during 
the  past  four  or  five  years,  to  the  students  of  the  College  of  Physicians 
and  Surgeons  of  Columbia  University,  and  to  the  students  of  the 
Woman's  Medic^d  College  of  the  New  York  Infirmary.  They,  there- 
fore, emlxxlv  only  the  facts  which  I  believe  to  be  the  most  serviceable 
and  useful  to  those  who  are  often  j>nietically  concerned  with  the  early 
diagnosis  and  prognosis  of  insanity,  and  who  must  be  the  first  arbitei's 
as  to  the  course  of  care  and  treatment  to  be  pursued. 

Definition. — The  difficulty  of  making  a  rigid  definiticm  of  insanity 
is  recognized  by  all  who  liave  attempted  it.  So  various  are  the  mani- 
festations of  mental  aberration,  so  many  the  faculties  involved,  so  differ- 
ent the  degrees  of  deviation  from  the  normal,  it  is  no  wonder  that  the 
expert  hesitates  and  oflen  fails  in  the  effort.  The  definition,  too,  nuist 
inolude  idiocy,  and  must  exclude  certain  states  of  transitorj'  mental  dis' 
order,  such  as  the  delirium  of  fevers  and  of  intoxications. 

The  noted  English  jurist,  I^ord  Justice  Blackburn,  once  said,  while 
giving  evidence  before  a  committee  of  the  House  of  Conmions :  "  I 
have  read  everv  definition  which  T  could  meet  with,  and  never  was 
satisfied  with  one  of  them,  and  have  endeavored  in  vain  to  make  one 
satisfactory  to  myself.  I  verily  believe  that  it  is  not  in  human  power 
to  do  it." ' 

Fortunately,  we  are  not  often  called  upon  to  give  a  definition  of 
insanity,  and   usually  we  may  reply  that  insanity  is  a  symptom  of  so 
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many  obscure  pathological  states,  and  appears  in  such  divers  forms  that 
a  narrow  definition  is  not  |K)ssible.  However,  the  practitioner  may 
find  himself  in  the  witness-box  some  day,  and  it  is  not  uncommon  for 
one  of  the  legal  examiners  to  ask  of  the  witness  in  a  mental  case  a  defi- 
nition of  insjinity.  If  the  witness  be  wise,  he  will  answer  as  indicated, 
or  he  may  (qualify  such  answer  by  offering  to  quote  some  one  of  the 
definitions  given  by  alienists,  such  as  follow  : 

A  disease  of  the  brain  (idiopathic  or  sympathetic)  affecting  the  in- 
tegrity of  the  mind,  whether  markeil  by  intellectual  or  emotional  dis- 
order.— (Hack  Tuke.) 

A  sj>ocial  disease,  a  form  of  alienation  chamcterized  by  the  acci- 
dental, uncons(»i()us,  and  more  or  less  permanent  disturbance  of  the 
reason. — (Il6gis.) 

Morbid  deningement,  generally  chronic,  of  the  supreme  cerebral 
centers, — the  gray  matter  of  the  cerebral  convolutions  or  the  inteUedcH 
nnm  eommuncy — giving  rise  to  perverted  feeling,  defective  or  erroneous 
ideation,  and  discordant  conduct,  conjointly  or  separately,  and  more 
or  less  incapacitating  the  individual  for  his  due  social  relations. — 
(Maudsley.) 

Insanity  is  either  the  inability  of  the  individual  to  correctly  register 
and  reproduce  impressions  (an<l  conceptions  basc»d  on  these)  in  sufficient 
number  and  intensity  to  serve  jus  guides  to  actions  in  harmony  with  the 
individual's  age,  circumstam^es,  and  surroundings,  and  to  limit  himself 
to  the  registration  as  subjective  realities  of  impression  transmitted  by 
the  i)eripheral  organs  of  sensation,  or  the  failure  to  properly  coordi- 
nate such  impressions  and  to  thereon  fnmie  logical  conclusions  and 
actions,  these  al)ilities  and  failures  being  in  every  instance  considered 
as  excluding  the  ordinary  influences  of  sh^ep,  tnmce,  somnambulism ; 
the  common  manifestations  of  the  general  neuroses,  such  as  epilepsy, 
hysteria,  and  chor(»a ;  of  febrile  delirium,  coma,  acut(»  intoxications, 
intense  mental  pr(»o(«upati(m  ;  and  the  onlinary  immediate  effects  of 
nervous  shock  and  injury. — (Spitzka.) 

With  these  few  examples  before  us  of  the  divei'sity  of  definition 
attained  by  careful  students  of  i>sychiatrv,  we  may  well  content  our- 
selves and  acknowledge  that  a  satisfactory  definition  in  brief  form  is 
scarcely  to  be  devised.  The  writer  has  often  qualified  this  by  offering 
the  following,  which  has  at  least  the  merit  of  brevity,  if  not  of  jXTfect 
adecpiacy  : 

InHaniUf  is  a  inamJiMation  in  language  w  condxiet  of  diaease  or  defect 
of  th4*  brain. 

The  law  assumes  to  offer  certain  definitions  of  insanitj',  from  which, 
however,  those  of  medicine  would  tend  to  differ,  in  connection  with  the 
three  chief  points  where  law  and  psyc^hiatric  medicine  meet : 

1.  A  criminal  is  insime  if  he  (loi»s  an  act  whose  nature  and  quality 
he  does  not  know,  or  if,  knowing  the  nature  and  quality  of  his  act,  he 
does  not  know  whether  it  is  right  or  wrong. 

2.  A  t(»stiitor  is  insane  if  his  mind,  memory,  or  understanding  is 
unsound. 

3.  In  a  lunacy  inquisition  the  subject  of  the  inquiry  is  insane  if  he 
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is  incapable  of  managing  himself  and  his  aflhirs.  Such  arc  the  diver- 
gent tests  of  insanity  in  law. 

Classification. — ^AVhat  has  been  said  of  the  difficulty  of  defining 
insanity  is  equally  applicable  to  classification.  Not  all  of  the  writers 
of  works  cm  psychiatry  have  deemed  it  ex{)edient  to  oflifer  a  definition 
of  insiinity,  but  there  is  scarcely  one  who  has  not  presented  us  with  an 
original  classification,  or  one  modeled  ui>on,  or  nuxlificHl  from,  that  of 
his  favorite  authority.  It  will  be  im]X)ssible  as  well  as  useless  to 
attempt  to  enumerate  in  thc»se  pages  one-half  of  the  many  classifications 
which  have  been  made,  held  for  a  time,  and  finally  abandoned  with  the 
advance  of  science  and  the  accumulation  of  new  facts  in  the  domains 
of  jxithology  and  j>sychology.  It  suffices  to  say  that  there  are  at  least 
forty  such  classifications  which  have  been  made  ujx)n  etiological,  psy- 
chological, symptomatologicsd,  or  pathological  grounds.  T  shall  present 
here,  simply  as  examples  for  reference,  several  of  the  latest  and  best 
classifications  of  the  Anglo-American,  ttennan,  and  Frencli  schools. 

The  Statistical  Conmiittee  of  the  Medico-psychological  Association 
of  Great  Britain  adoptwl  the  following  classification  for  use  by  the 
medical  suj)erintendents  of  asylums  : 

1.  Congenital  or  iDfantile  mental  deficiency — 

a.  With  epilepsy. 
h.  Without  epilepsy. 

2.  Epilepsy  (acquired). 

3.  General  paralysis  of  the  insane. 

4.  Mania — recent,  chronic,  recurrent,  a  potn,  puerperal,  senile. 

5.  Melancholia — recent,  chronic,  recurrent,  puerperal,  senile. 

6.  Dementia — primary,  secondary,  senile,  organic, — e.  6. ,  from  tumors,  coarse  brain 

disease. 

7.  Delusional  insanity. 

8.  Moral  insanity. 

Maudslej^'s  grouping  is  as  follows : 


L  Afpbcteve  or  Pathetic  iNSANrrv. 

1.  Maniacal  perversion  of  the  affective  life  (mania  without  delusion). 

2.  Melancholic  depression  without  delusion  (simple  melancholia). 

3.  Moral  alienation  proper  approaching  this,  but  not  reaching  the  degree 

of  positive  insanity  in  the  insane  temperament 

IL  Ideational  iNSANrrv. 


1.  General. 

a.  Mania. 

h.  Melancholia 


(acute. 


I  chronic 


2.  Partial. 

a.  Monomania. 

6.  Melancholia. 

[  primary. 

3.  Dementia  -j 

(sea)ndary. 

4.  Gkneral  paralysis. 

5.  Imbecility. 


650 


MENTAL  DISEASES. 


Classification  of  the  Congress  of  Paris  (1889) : 

1 .  Mania  (acute  delirium). 

2.  Melancholia. 

3.  Periodical  insanity  (circular  insanity,  etc). 

4.  Progressive  systematized  insanity. 

5.  Vesanic  dementia. 
5.  Organic  dementia. 

7.  Paralytic  insanity. 

8.  Neurotic  insanity  (hypochondria,  hysteria,  epilepsy,  etc.). 

9.  Toxic  insanity. 

10.  Moral  and  impulsive  insanity. 

11.  Idiopy. 

The  following:  is  the  classification  of  R6gis : 
L  Functional  Insanity. 


Generalized 


or 


symptomatic. 


1.  Mania. 


2.  Melan- 
cholia. 


Subacute  niania  (maniacal  ezcitatioD). 
Acuta  munia  (typical  mania). 
Hypemcute  mama  (acute  delirium). 
Chronic  mania. 
Remittent  or  intermittent  mania. 

Subacute  melancholia  (melancholic  depi 

sion). 
Acute  melancholia  (typical  melancholia). 
Hyperacute  melancholia  (with  stupor). 
Chronic  melancholia. 
Remittent  or  intermittent  melancholia. 


Partial  or 
essential  insanity. 


3.  Insanity  of  double  form 


continuous, 
intermittent 


Systematized  (  Ii:!L^J^!!l''?P^'i^'!?,'!rlJ!l!?^^^^^ 


progressive 
insanity. 


Second  stage  (persecutory,  religious,  erotic, 


political,  etc.). 
Third  stage  (ambitious  i 


insanity). 


II.  Constitutional  Insanity. 

/  Disharmony  (defect  of  equilibrium,  irregularity,  eccentricity) 

Degeneracy  of    \  Neurasthenia  (fixed  ideas,  impulsions,  aboulias). 
evolution.         /  (delusional. 

(Vices  of  or-     j  Phrenasthenias  \  reasoning, 
ganizution.)      |  .  .       .  ( instinctive. 

^  Monstrosities  (iml)ecility,  idiocy,  cretinism,  myxedema). 

Degeneracy  of  in-     | 

volution.  >   Dementia  (simple  dementia). 

(Disorganization.)     ) 

Kralft-Ebinjj:  has  dniwn  up  this  scheme  : 


.1.  MENTAL  DISOUDERS  OF  THE  DEVELOPED  BRAIN. 

I.  PSYClIONEniOSES. 

{simplex, 
attonita. 
1.  Primary  curable  conditions.      )    lyr    •       f  Maniacal  exaltation. 

(  Acute  mania. 
Stupor,  or  curable  dementia. 
Wannsinn  (vesania). 
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Secondary  monomania  (Yerriicktheit). 


agitated, 
apathetia 


2.  Seoondary  incarable  states. 

Terminal  dementia 

n.  Psychic  Degeneracies. 

1.  Reasoning  insanity. 

2.  Moral  insanity. 

3.  Primary  monomanU  (primlire  Yerrucktheit-persecutory,  erotic,  leH- 

Kious,  ambitious). 

4.  With  imperative  conceptions. 

r  epileptic. 

5.  Insanity  from  constitutional  neuroses  <  hysterical. 

( hypochondriacal 

6.  Periodical. 

HL  Cerebral  Diseases  with  Marked  Mental  Symptoms. 

1.  Paralytic  dementia. 

2.  Cerebral  syphilis. 

3.  Chronic  alcoholism. 

4.  Senile  dementia. 

5.  Acute  delirium. 

B.   ARRESTED  CEREBRAL  DEVELOPMENT. 

1.  Idiocy. 

2.  Cretinism. 

Ziehen  has  given  the  most  recent,  and  in  many  respects  the  best, 
classification  of  this  deead  : 

L  Psychoses  without  Intellectual  Defect. 

A.  Simple  psychoses. 

Mania. 

1.  Affective  psychoses.        -{    Melancholia. 

Neurasthenia. 

Stupidity. 

i  simple, 
hallucinatoiy. 
ideational  (ideenfluchtige). 
stuporous, 
incoherent 
Imperative  conceptions. 

B.  Mingled  psychoses. 

n.  Psychoses  with  Intellectual  Defect. 

a.  Congenital  weakness  (idiocy,  imbecility,  feeble-mindedness). 
6.  Acquired  weakness,  or  dementia. 

1.  Paralytic  dementia. 

2.  Senile  dementia. 

3.  Secondary  dementia  (after  functional  psychoses). 

4.  Secondary  dementia  (after  cerebral  lesions,  syphilis,  etc). 

5.  Epileptic  dementia. 

6.  Alcoholic  dementia. 
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Kmepelin,  who  has  done  so  much  of  recent  years  to  try  to  bring 
the  chaos  of  classification  of  insanity  into  some  sort  of  order,  an<l  who 
by  his  example  has  so  greatly  stimulated  the  clinical  study  of  psychiatrj', 
has  adopted  the  following  classification : 

I.  Infectious  Psychoses. 

a.  Fever  deliria. 

b.  Deliria  from  infections. 

c.  8t4ites  of  exhaustion  from  infections. 

II.  Psychoses  of  Exhaustion. 

a.  Collapse  delirium. 

h.  Acute  confusion  (amentia). 

c.    Clironic  nervous  exhaustion. 

III.  Intoxications. 

1 .  Acute  intoxications. 

2.  Chronic  intoxicjition^;. 

a.  Alcoholism  (intolerance  of  alcohol,  pathological  intoxication, 
chronic  alcoh(»lism  and  alcoholic  deterioration,  dcliriutii  tremens, 
Korsakoff's  psychosis  or  chronic  delirium,  hallucinatory  delu- 
sional states  or  alcoholic  hallucinosis,  acute  and  subacute  fonu.s, 
and  systematized  delirium,  liallucinatory  dementia  or  alcoholic 
paranoia,  delusions  of  jealousy,  alcoholic  pseudoparalysis). 

h.  >Iorphinism. 

c.    Cocainism. 

IV.  Thyreo(JENous  Insanity. 

a.  3Iyx(tMlemat<)Us  insanity. 
h.   Cretinism. 

V.  Dementia  Pr/Kcox. 

Ilebtiphrenic,  catatonic,  and  parafioid  forms. 

VI.  Paralytic  Dementia. 

VII.  Insanity  with  Cerebral  Disease  (cortical  gliosis,  diffuse  scleros»is.  Hunt- 
in^^'ton's  chorea,  multiple  sclerosis,  syphilis,  talx'tic  psychoses,  arterio- 
sclerotic atrophy,  cin-umscribed  lesions — tumors,  abscesses,  liemorrhages, 
embolism,  atrophies,  and  traumatic  disonlcrs. 

VI 11.  Psychoses  of  the  Period  of  Involution. 

(L  Melancholia  (simple  and  hvp<K!h()n<lriacal  forms,  dopre^ssive  delusional 

stato,  anxious  melancholia). 
h.   Prcstniile  perse(»utor>'  delusional  stat<».s 
c.   Senile    dementia    (presbyoplirenia,    depre^^sions,  delirium,    paranoid 

stat<'s). 

IX.  Manic-I)Epfp>?sive  Insanity  (manic  and  delirious  states,  depressive  and 

stuporous  stiites,  and  mixed  conditions). 

X.  Paranoia  (of  persecution,  of  gnuideur,  erotic,   and  hallucinatory  fonus, 

original  paranoia,  and  paranoia  of  (luerulants). 

XI.   Epileptic  I.nsanity  (dementia,  i)erio<lical  mcMids,  delusional  states,  states 

of  ol)scuration,  stupor,  anxious  delirium,  and  dipsomania). 
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XII.  PsYciiooENOus  Neuroses. 

a.  Hysterical  insanity  (hypochondriacal  disorders,  change  of  character, 

dream  states  and  deliria,  moods  and  states  of  agitation). 
h.  Neuroses  of  fright. 
c.  Neuroses  of  anticipation. 

XIII.  Original  or  Constitutional  Conditions. 

a.  Nervosity  (including  congenital  neurasthenia). 
h.  Constitutional  depression. 

c.  Constitutional  excitement. 

d.  Imperative  psychoses  C* manias'*  and  phobias). 

e.  Impulsive  insanitv  (kleptomania,  etc.). 
/.    Sexual  psychopathia. 

XIV.  Psychopathic  Personalities. 

a.  The  born  criminal,  and  moral  insanity. 

b.  Tlie  unstal3le  (including  pseudodipsomania  and  habitual  criminals). 

c.  The  morbid  liars  and  frauds. 

d.  The  pseudociuenilants. 

XV.  States  of  Deficient  Development. 

a.  Imbecility. 

b.  Idiocy. 

To  any  but  the  expert  and  special  student  some  of  these  classifica- 
tions must,  indeed,  be  mystifying  and  incomprehensible.  They  are  for- 
bidding to  the  ordinary  student  and  to  the  general  pnictitioner,  and 
might  well  induce  him  to  shun  the  realms  of  psychiatry  which  open 
before  him  so  uninvitingly  and  present  such  obstacles  to  his  ])rogress. 
And  the  fact  is  that  they  are  interesting  to  the  sj>ecialist  alone  because 
they  are  as  yet  (|uite  impractical )le  from  the  standpoint  of  actual 
utility,  as  is  evidenced  by  the  employment  even  by  the  physicians  of 
asylums,  who  are  nothing  if  not  practical  alienists,  of  far  simpler 
schemes  of  classification  in  the  prej)aration  of  statistics  for  their  annual 
reports  and  in  the  histories  entered  u{K)n  their  case-b(X)ks.  If  the  asy- 
lum practitioners  are  comj>elled  for  practical  purjx)ses  to  adopt  a  simple 
methotl  of  classification,  how  is  the  novitiate  in  psychiatric  learning  to 
surpass  them  in  the  diagnosis  and  grouj)ing  of  his  cases?  Here,  for 
instance,  are  two  of  the  latest  classifications  made  for  the  asylums  of 
New  York  Stiite  by  the  State  Commission  in  Lunacy,  assisted  by  the 
director  of  the  Pathological  Institute  and  a  committee  of  superintend- 
ents of  the  hospitals  (1905). 

The  first  of  these  tables  is  one  for  statistical  purposes  only,  it  having 
l)een  fouinl  to  Iw  more  practicjd  to  separate  the  statistical  classification 
from  one  devoted  entirely  to  clinico-pathological  purposes: 

STATISTICAL  TABLE  OF  NEW  YORK  STATE  HOSPITALS. 

1.  Alcoholic  insanity. 

2.  (xcneral  paralysis. 

3.  Senile  insiinity. 

4.  Epilepsy  with  insanity. 

5.  ImV>ecility  and  idi(K'y  with  insanity. 
f).  Other  psychoses. 

7.  Not  insane. 
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CLINICO-PATHOLOGICAL  CLASSIFICATION  OF  NEW  YORK  STATE 

HOSPITALS. 

1.  Brain  tumor. 

2.  Traumatic  psychoses. 

3.  Psyclioses  accompanying  other  nervous  diseases. 

4.  Senile  psychoses. 

5.  General  paralysis. 

6.  Alcoholic  psychoses  (with  subdivision  into  types). 

7.  Morphinism  and  cocuinism,  etc. 

8.  Infective-exhaustive  psychoses  (delirious  types). 

9.  Allied  disorders. 

10.  Depression  not  sufficiently  distinguished. 

1 1 .  Melancholia  symptomatic. 

12.  Depressive  hallucinosis. 

1 3.  Involution  melancholia. 

14.  Disorders  allied  to  the  depressions. 

15.  Paranoic  conditions. 

16.  Dementia  pnecox. 

17.  Allied  disorders. 

18.  Manic-depressive  psychoses  (first,  second,  third,  fourth,  etc,  attack). 

19.  Allied  disorders. 

20.  Constitutional  inferiority. 

21.  Hysterical  insanity. 

22.  Epileptic  insanity. 

23.  Imbecility  and  idiocy  with  insanity. 

24.  Not  cljissified. 

25.  Not  ifisane. 

In  the  above,  the  item  9  implies  disorders  akin  in  type,  but  not 
sufficiently  in  etiology,  to  the  toxic  and  infective-exhaustive  processes* 
Item  14  covers  disonlers  allied  to  the  depressions  (Nas.  10  to  13). 
Item  1 7  contains  the  disorders  akin  to  paranoic  conditions  and  dementia 
jirsecox. 

With  this  direct  evidence  of  the  practical  necessity  of  a  simple 
grouping  of  C4ises  into  forms  of  insjinity  which  are  readily  distinguished 
from  one  another,  I  have  felt  that  I  could  not  do  better  in  my  teaching 
than  to  adopt  some  similar  arrangement.  It  took  me  a  long  time,  after 
beginning  a  residence  of  several  years  in  a  large  insiine  asylum,  to 
crystallize  the  tyjx^s,  which  were  at  first  very  confusing,  into  some  sort 
of  sysUunatic  division.  The  student  or  practitioner  unfamiliar  with 
insanity  would,  upon  a  vi.sit  to  a  large  in.stitution,  probably  be  first 
struck  by  the  |K*culiar  shapes  of  heads  of  some  of  the  jxitients.  He 
would  find,  uj)on  inquiry,  that  the  cases  with  malformed  crania  were 
congcMiital  idiots,  imbeciles,  or  feeble-minded,  and  before  much  time  had 
elapsed  he  wouhl  unconsciously  mjike  in  his  own  mind  the  two  great 
divisions  of  the  insiuie  into  those  with  (liseaMcd  brains  and  those  with 
defect! i'>r  brains.  The  former  class  includes  the  brains  which  had  devel- 
ojkmI  normally  for  y(»ars  and  had  then  fallen  a  prey  to  disease;  the 
hitt(»r  the  brains  affected  by  cong(»nital  d(»fect  or  by  defect  acquired 
through  organic  <liseases  in  earliest  childhoml.  In  other  wonls,  he 
would  .^^eparate  them  first  into  the  insane  proper  and  idiots.  The  term 
idiovji  comprises  three  degrees  of  mental  impairment — profound  idioet/y 
modem te  defect  or  imbecility ^  and  mere  weakness  of  mind,  or  JeMc" 
minded  ness. 

Xow,  as  the  student  proceeds  to  study  the  physiognomy,  conduct, 
and  sp(»ech  of  the  cases  of  insjinity  proper,  he  distinguishes,  ere  long, 
states  of  depression  (the  gloomy  visages  and  unhappy  ideas  of  melan- 
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cholia)  and  states  of  exaltation  (the  ideomotor  excitement  of  mania). 
Their  histories  will  tell  him  whether  they  are  acute,  subacute,  chronic, 
or  recurrent,  and  whether  they  are  puerperal,  lactational,  climacteric, 
senile,  epileptic,  hysterical,  toxic,  etc.,  in  their  origin.  A  very  small 
percentage  of  cases  presents  the  curious  phenomena  of  alternating 
phases  of  mania,  lucid  intervals,  and  melancholia,  giving  the  entity  a 
cyclical  character,  and  these  rare  examples  of  mental  disorder  are  dis- 
tinguished as  circular  insanity. 

Epilepsy  is  found  in  a  considerable  proportion  of  the  inmates  of 
asylums, — sometimes  conjoined  with  idiocy,  sometimes  with  dementia, 
sometimes  with  symptoms  of  mania  or  melancholia,  and  often  present- 
ing peculiar  qualities  of  mental  disorder  which  render  the  subject  of 
ejnleptic  itisanUy  worthy  of  a  separate  chapter.  A  very  large  group  of 
patients  in  the  asylum  would  probably  impress  him  as  being  idiotic  or 
imbecile  by  their  speech  and  demeanor,  and  yet  he  would  observe  them 
to  have  normally  shaped  heads,  and  traces  of  old  intelligence  might  be 
manifest.  By  inquiry  into  the  histories  of  these  numerous  patients  he 
would  find  that  the  mental  enfeeblement  so  plainly  apparent  had  been  a 
sequel  to  a  serious  antecedent  brain-storm,  had  followed  upon  an  attack 
of  mania  or  melancholia,  and  that  the  designation  of  this  condition  is 
accordingly  secoridary  or  temiinal  dementia.  The  term  "  dementia  "  means 
in  psychiatry  enfeeblement  of  the  mind.  There  are  rare  cases  where 
such  enfeeblement  develops  ab  initio — e.  g.y  without  either  of  the  ante- 
cedent psychoses  just  described,  and  this  condition  is  entitled  primwy 
dementia. 

Still  another  considerable  group  of  cases  becomes  distinct  upon  fur- 
ther study,  a  syndrome  identified  by  progressive  mental  enfeeblement, 
aoeompanied  by  progressively  increasing  paresis  or  paralysis  of  the 
muscles  of  speech,  of  the  face,  of  deglutition,  of  the  limbs,  in  fact  of 
the  whole  body, — dementia  paralytica,  general  paresis,  or  general  paraly- 
sis of  the  insane, — with  its  phases  of  grandio.se  ideas,  tremor,  epilepti- 
form and  apoplectiform  episodes,  exaggerated  or  lost  knee-jerks,  and 
Argyll  Robertson  pupils. 

He  would  then  begin  to  be  puzzled  by  the  fixed  delusions  of  perse- 
cution and  grandeur,  especially  by  the  former,  which  he  would  encounter 
in  many  patients, — in  some  rather  confused,  weak,  and  transitory  ;  in 
others  systematized  into  a  most  elaborate  s(^heme,  with  considerable  logic 
and  intelligence.  Some  study  of  these  would  lead  the  student  to  place 
the  less  elaborate  persecutory  ideas  among  the  nielanclioliacs,  alcoholics, 
etc.,  the  less  elaborate  grandiose  ideas  among  the  chronic  maniacs  and 
general  paretics,  while  the  wonderfully  elabomtoil  delusions  of  gran- 
deur and  persecution  of  paranoia  would  lead  him  to  recognize  under  this 
heading  the  remarkable  mental  disorder  known  to  the  Germans  as 
"  primare  Verriicktheit,"  to  the  English  as  chronic  delusional  insanity, 
and  once  familiar  to  us  by  the  rather  indefinite  term  of  monomania. 

I  shall  leave  for  discussion  under  separate  headings  any  further  sul)- 
di visions  that  seem  to  me  useful.  The  outline  just  given  must  serve 
the  purpose  of  a  foundation  Uj>on  which  the  student  will  rear  such 
saperstructure  as  his  time  and  inclination  may  permit.     Accordingly, 
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the  chapters  on  special  forms  of  insanity  in  this  book  will  be  simply 
arranged  as  follows : 

1.  Mania.      ^  ) 

2.  Melancholia.  >  Manio-depressiye  insanity. 

3.  Circolar  insanity,  j 

4.  Epileptic  insanity. 

5.  Dementia  (primary  and  secondary).     Dementia  prseoox. 

6.  General  paresis. 

7.  Paranoia. 

8.  Idiocy,  imbecility,  and  feeble-mindedness. 
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Most  text-books  of  psychiatry  show  plainly  an  effort  at  harmonising  one's  daily 
experience  with  that  which  one  may  consider  the  safe  scientific  ju;eneralixation  of  the 
age  or  of  the  individmd.  Some  writers  do  it  chiefly  for  didactic  purposes,  in  order 
to  shape  the  mental  attitude  of  students ;  others  more  especially  because  their  ex- 
perience is  continually  fermenting  in  them,  and  demands  an  orderly  arran^ment  io 
order  to  give  them  peace  and  satisfaction.  In  any  such  effort  we  may  di^nguish 
those  whose  tenden^  goes  more  in  the  direction  of  harmonizing  the  facts  of  experi- 
ence with  a  ^^  science  which  they  consider  established  and  havmg  a  set  form,  while 
others  set  the  facts  of  experience  foremost,  and  adapt  the  order  of  the  science  to 
their  needs.  The  large  number,  of  course,  of  those  who  practice  the  specialty  are 
on  free  empirioil  ground — persons  who  are  more  or  less  professedly,  and  perhaps 
with  preference,  without  system,  and  get  along  best  without  taking  a  definite  stand 
of  their  own  on  general  questions,  ana  who,  if  they  be  teachers,  render  the  general 
consensus  without  any  special  interest  one  way  or  another. 

After  all,  progress  is  possible  without  any  veiy  broad  scientific  system.  The  first 
need  is  a  knack  of  observation  and  of  seeing  distinctions  ;  and  the  next,  to  draw  the 
necessary  inferences,  to  see  their  most  suggestive  sides,  and  to  use  this  material 
properly.  We  see,  however,  that  discoveries  of  the  unsystematic  are  easily  used  for 
sweeping  generalizations,  which  are  proved  or  disproved  uiily  in  the  course  of  time, 
as  general  theories  and  especially  many  so-called  discc^yerics  in  therapeutics  show. 
The  more  the  discoverer  lias  a  systematized  and  scrutinized  stock  of  facts  and  a  keen 
eye  for  illusions  of  perception  and  of  reasoning,  the  more  is  he  likely  to  put  forth  his 
findings  in  a  sound  permanent  light. 

In  the  history  of  scientific  progress  undoubtedly  those  with  a  ni»cd  of  setting 
things  in  harmony  with  the  safe  data  have  been  the  chief  promoters,  and  in  order  to 
get  an  idea  of  the  most  modem  phase  of  our  specialty  we  proposi*  to  analyze  the 
work  of  a  few  of  these  pathfinders  for  the  purpose  of  socMng  })erorc  us  the  plan  of 
some  lines  of  work  which  have  shaped  the  general  trend  of  int^-rest,  and  which,  as 
the  (rermans  say,  made  schools,  i.  <».,  were  the  sUirt  lor  whoK^  sets  of  new  investiga- 
tions along  the  newly  opened  paths.  Verj'  striking  generally  acknowledged  trans- 
formations in  this  younu:  specialty  of  medical  science  are  not  so  abundant  that  they 
may  not  bt^  revitiwed  with  s<»me  ease  at  tliis  date. 

In  neuroloiry  and  psycho- pathology  nothing  has  created  so  pn)found  a  commotion 
as  the  discoveries  connected  with  the  study  oi  aphakia,  which  were  closely  followed 
by  that  of  the  other  facts  of  cenibral  Walization.  The  most  fundamental  discovery, 
from  the  alienist's  point  of  view,  is  undoubtt^dly  that  of  Wernicke,  in  his  demon- 
stration of  sensorj'  aphasia.  The  earlier  discovery  of  motor  aphasia  had  not  really 
pointe<l  so  forcibly  to  the  need  of  an  iimer  analysis  of  the  processes  of  speech  and 
thought,  l)cing  too  largely  like  the  loss  of  a  tool,  4ind  not  an  intrinsic?  disorder.  In 
line  with  the  disc()very  of  s<.»nsory  aphasia,  we  note,  also  from  Wernicke's  school,  the 
great  development  of  our  knowledge  of  mind-blindness,  and  of  apraxia. 

In  psychiatry  proper  we  see  a  large  amount  of  valuable  work  grouped  around  the 
problem  of  etiology.  The  mere  psychological  description  of  tyjH^s  of  mental  de- 
rangement Injing  so  ver>'  complex, — apparently  an  almost  endless  task  with  endless 
disappointment  and  disagreement, — the  problem  of  heredity  attracted  the  attention 

^  This  review,  particularly  of  the  work  of  Kraepelin,  Ziehen,  and  Wernicke,  has 
been  prepared  by  Dr.  Adolf  Meyer,  Director  of  the  Pathological  Institute  of  the  New 
York  State  Hospitals. 
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of  all  through  the  work  of  Morel  and  his  followers.  It  has  established  facte  which 
are,  however,  in  xuuch  need  of  explanation  themselves,  and  not  very  productive  of 
further  knowledge.  Their  present  influence  is  largely  in  pointing  to  the  necessity 
of  a  future  study  of  constitution,  and  to  caution  in  questions  of  etiology  generally, 
inasmuch  as  they  show  the  need  of  considering  a  special  predisposition  besides  the 
exciting  causes.  For  the  most  important  result  to  be  expected  irom  it  in  the  future, 
the  (question  who  is  entitled  to  progeny,  the  facts  as  well  as  human  society  are  far 
from  being  mature. 

A  very  stirring  turn  in  psychiatry  has  come  lately  from  Kraepclin,  who  took  a 
stand  foreshadowed  by  Kahlbaum,  but  never  demonstrated  with  such  consistency 
bef<>re.  With  the  fifth  edition  of  his  text-book,  the  time  had  come  to  break  away 
from  the  resigned  symptomatic  attitude.  The  pride  of  the  clinician  demanded 
disease-entities,  and  conditions  seemed  mature  enough  to  claim  at  least  a  large 
number  of  the  types  and  the  cases  for  definite  pathological  or  at  least  nosological 
entities.  This  was  achieved  b^  the  consideration  of  the  evolution  of  the  whole  life 
in  insane  patients,  and  utilization  of  a  retrospective  review  of  the  develc^ment  in 
such  as  had  reached  terminal  stages.  Kraepelin  was  encouraged  by  such  a  review, 
owing  to  the  similarity  of  the  outcome  of  the  disease,  to  form  groups  of  cases  which 
had  been  regarded  as  distinct  before,  because  they  represent  what  seem  to  be  dis- 
tinct symptom -complexes.  To  start  with,  Kraepelin  showed  that  they  might  be 
diagriused  to  better  advantage  and  with  a  prognostic  forecast  irom  the  veiy  start  if 
certain  facts  were  tiiken  into  account.  His  emphasis  of  the  nature  of  course  and 
outccrme  ^^v  i\\ii  shaping  of  '*  disease-entities  "  has  certainly  freshened  interest  in 
observation  remarkably.  He  was  in  part  pushed  to  this  attitude  by  the  extreme 
stand  of  a  former  assistant  of  Kahlbaum  (Ziehen),  who  subsequently  developed  a 
psychology  and  psychiatry  on  the  basis  of  a  modernized  Herbartianism,  and  associa- 
tion-psycholo^ry.  A  review  of  Ziehen's  psychiatry  by  Kraepelin  brings  the  contrast 
Ix'tween  psychological  and  clinical  psychiatry  to  a  culmination,  and  the  fifth  edition 
of  the  text-l)ook  was  the  book  Kraepelin  j)romised  in  his  review  of  Ziehen's  work 
C'Zeitschrift  fiir  Nervenheilkunde,"  1894). 

While  these  two  extremes  developed,  Wernicke  had  gradually  published  his 
*' Psych iatr}%"  which  stands  now  before  us  as  the  most  recent  fundamental  work, 
and  which  deserves  very  careful  analysis  by  every  one  who  is  interested  in  the  de- 
velopment of  psychiatric  thought,  owing  to  its  clinical  accuracy  and  the  efforts  at 
exi)laining  mental  diseases  as  disorders  of  function  of  the  nervous  system. 

This  provisional  summary  is,  of  course,  not  a  complete  picture  of  what  I  consider 
valuable  psychiatric  literature.  There  are  many  excellent  works  of  a  less  extreme 
attitude  which  probably  depict  much  more  satisfactorily  the  current  standing  of  the 
spccialtv,  but  which  are  more  didactic  and  not  likely  to  inspire  to  research.  Most 
of  the  tlii^'lish  and  American  text-books  belong  in  this  category  ;  also  many  of  the 
French  and  Italian  works,  and  in  German  literature  especially  Schiile,  Krafft-Ebing, 
and  Sonjmcr,  who  (h^picts  the  modern  trend. 

Before  entering  into  the  details,  we  wish  to  give  the  reader  a  brief  characteriza- 
tion of  the  tend(jncies  which  we  propose  to  analyze.  This  may  lead  to  preconceived 
ideas;  but  any  harm  will,  we  hope,  be  corrected  by  the  expected  effect  of  the  re- 
view, that  the  reader  will  feel  sufficiently  interested  to  go  himself  to  the  original 
works,  and  a  j)reliminjiry  outline  will  bring  out  the  issues  more  rai)idly  and  clearly. 

The  average  work  on  mental  disease  cannot  quite  escape  the  comment  that  it  is 
an  attempt  to  give  a  list  of  accepted  traditional  terms  of  mental  disease  some  justi- 
fication, in  the  face  of  an  obviously  much  larger  variety  of  cases  than  these  terms 
and  standard  descriptions  can  cover.  The  result  is  rather  unsatisfactory.  I  am, 
therefore,  not  surprised  that  most  of  the  alienists  with  whom  I  come  in  contact  con- 
sider it  hardly  W(»rth  their  while  to  keep  track  of  the  interpretations  given  by  more 
than  a  few  text-lx>oks  which  they  take  as  standards. 

The  types  of  ''  psychiatries"  which  we  are  alxjut  to  discuss  are  not  quite  free  of 
this  ('hartre,  since  in  order  to  In;  understood  at  all,  one  must  use  the  language  and 
the  terininoloiry  as  it  is,  and  trust  that  the  reader  will  respect  one's  definitions,  and 
not  give  the  names  and  words  an  arbitrary  meaning.  These  definitions  must  start 
from  views  which  one  has  a  right  to  consider  as  held  in  common,  and  any  attempt 
at  inventing  too  many  new  names  meets  a  prompt  revenge,  as  the  fate  of  the  books 
of  Kahlbaum  and  Arndt  have  shown.  But  we  can  claim,  for  all  the  writers  dis- 
cussed here,  a  conscientious  effort  to  start  in  the  first  place  from  sets  of  patients,  and 
to  adapt  their  descriptions  and  terms  to  what  they  see,  without  any  unnecessary 
regard  for  traditional  classification  of  words. 
42 
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Tliis  is  perhaps  least  obvious  with  Ziehen.  With  him,  the  system  of  available 
terminology  is  responsible  for  his  divisions  to  a  great  extent  lu  his  general  path- 
ology tlie  system  of  his  associat ion-psychology  also  furnishes  the  backbone  for 
pathologiciil  psychology.  Given  the  headings  of  the  chapter  in  normal  psychology, 
one  cun  wjnstruct  with  ease  the  subheads  of  the  chapter  on  pathology. 

This  form  is  naturally  dry,  and  does  not  (|uite  do  justice  to  the  readability  of 
the  veiy  good  obser\'ations  oi'  fact  which  are  ciliussified  in  this  very  systematic  man- 
ner. The  student  may  lie  grateful  for  the  l>eautiful  order ;  but  the  practitioner  does 
not  see  the  things  us  the  teacher  puts  them  down.  What  is  to  him  an  entity  of 
great  precision  and  value  is  torn  apart  here,  and  he  natundly  asks.  To  what  advant- 
age ?  The  beautiful  onler  d(K*s  not  dispel  his  fear  that  over  the  details  he  might 
fail  to  see  the  otherwise  familiar  and  pnictically  useful  entity. 

When  we  come  to  the  division  on  spwial  psychiatry,  the  descrintion  of  the 
actual  disease-types,  the  psychologic^d  order  is  again  uppermost,  as  we  shall  see  later 
in  our  analysis. 

Kra(M)elin  is  diametricidly  opj)osed  to  this  in  his  latest  editions.  It  is  true  that 
he,  too,  ?iouglit  his  sidvation  in  psychology,  and  classifies  the  facts  in  his  general 
pathology  somewhat  according  to  the  headings  of  Wundt's  i)sychologj'.  In  the 
former  editions  he  had  but  few  headings  of  special  distnise-types,  mostly  m  harmony 
with  the  accepted  terminolojry  built  on  a  f<^w  stuidard  types  of  disorders  which  are 
supposed  to  be  open  to  psycliologie^d  (classification.  Of  these,  I  mention  the  stand- 
anis :  States  of  dei)ression  (simple  melancholia  and  melancholia  with  delusions): 
states  of  mental  obscuration  (hypnotism,  S(»mnambulism,  epilej)tic  and  hyst^'rical 
states;  stupor  and  ecstasis,  and  acute  demcfitia);  stites  of  excitement  (melancholia 
activa,  mania,  delirium);  periodi<;  psychos<.^s  (mania,  melanchoHa,  circular  forms); 
paranoia;  paralytic  <lenieiitia  ;  states  of  psychic  defivt 

In  the  fifth  edition  Kraepelin  breaks  UM)se  tVom  the  satisfaction  with  this  symp- 
tomatic compromisi'  and  pnM'laims  the  need  of  broader  nosological  principles  ;  UKHii- 
c^d  inti'rest.s,  not  a  psychological  system,  shall  diH^ide  the  cLussificatKm  ;  the  me<lical 
(lU(^stions  of  course,  prognosis,  and  outcome  demand  the  first  place  :  and  among 
these  the  prognosis  is  the  most  important.  IIi»  divides  most  of  the  so-csdlod  acute 
disorders  into  recoverable  forms  and  psychosi's  of  dt^terioration,  and  makes  this  divi- 
sion an  important  principle  of  chissification.  SuntM-ficially  very  heUirogeneous  sym|)- 
tom-complexes  are  thus  bniught  under  one  hea<l,  and  broader,  not  necessarily  psy- 
choloirical  or  etioloi^ieal,  fact.s  are  t\w.  new  guides. 

Wernicke  is  very  decided  in  his  antigonism  to  Kraepelin's  swee|>ing  innovation. 
n<' considi'i-s  such  an  undertaking  premature.  Probably  this  is  an  extreme  view. 
Hut  hi;  has  a  great  point  in  his  favor,  that  of  frank  admission  that  a  c<miplet<*  c<>m- 
pn'liension  of  all  the  psychoses  is  not  to  be  expectcMl  to-day,  tluit  certain  gnmpsof 
cases,  however,  can  be  sufficiently  undei-stood  and  harmonized  with  (mr  knowledge 
<>f  n(Min>lo«:ical  and  psychological  facts.  On  tht»  other  hand,  he  condemns  all  at- 
tempts to  obscure  the  line  of  distinction  between  what  is  clinically  known  and  what 
is  Uiil  known,  even  if  this  Ihj  done  under  the  app<Niranc(^  of  leading  to  broader  con- 
cepts. We  shall  sc(^  that  ho  himself  dotes  not  use  the  same  rei^erve  in  his  own 
theories  of  localization. 

A  very  concise  and  clear  statement  of  Wernickc^'s  position  is  contained  in  his 
article  on  the  classification  (»f  psych(>se.s.  ^ 

II(^  makes  due  reference  to  his  predecessor,  II.  Neumann,  who  njcognized  only 
ont^  "  insanity,"  or  as  many  mental  disorders  as  th<Te  are  disea.s(»d  persons,  in  (^ni- 
trast  to  the  <logrnatic  (iriesinircr,  who  built  a  psyehiatr>^  on  psychological  ideas  with 
observations  borrowed  from  the  literature,  ^leumann  was  one  of  the  founders  (d* a 
conscientious  symptomatology.  lie  made  a  deep  iinpn»ssion  on  Kahlbaum,  whose 
work  Wernicke  ccMisiders  the  most  valuable  to  this  day,'^  although  it  is  evidently 
encumln'red  by  haziness  owing  to  his  <lesire  to  do  justice  U)  Neumann  (especially  the 
idea  that  all  tyjiical  insanity  shows  four  st4ig(\s :  melancholia,  mania,  confusion,  an<l 
dementia).  Kahlbaum's  great  merit  is  tlu^  distinction  between  Habitualbild  (<»r 
Zustandsbild),  /.  r.,  the  temporary  sympt^mi-conndex,  and  the  actual  uiKk»rlying 
disease  ;  and  th<;  re(?ognition  that  most  of  the  so-called  fonus  of  insanity  are  merely 
pi(!tun's  of  synjptonj-e4)mplex(?s  without  sufficient  analysis  of  their  nosologic^d  lK»ar- 
mgs.     Werni(!ke  next  mentions  Meynert,  who  adheres  to  the  currtjnt  headings  of 

'  "  Psychiatrische  Ahhandlungen,"  Heft  12.  Hreslau,  lHf)9.  ScldettiT'sche  Buch- 
handlnng. 

^  '*  Tcbcr  (lie  (Inippirung  von  (ieist^'skrankheiten,'^  Danzig,  1863. 
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numia,  melaDchoiia,  secundury  insanity,  and  dementia,  and  classifies  all  the  rest  of 
the  acute  psychoses  as  amentia.  He  finally  mentions  Kriiepelin's  classification  as 
probably  tfie  most  ^imlar,  and  claims  that  notwithstanding  Kraepelin's  emphatic 
defeik^,  it  is  essentially  an  etiological  grouping. 

Wernicke  has  an  easy  task  to  show  that  etiology  alone  will  always  remain  insuffi- 
cieut  for  clarification.  Acute  hallucinosis  occui's  usually  ifi  alcoholism,  but  also 
without  alcohol.  The  [wlyneuritic  psychosis  is  essentially  like  certain  st^nile  disorders. 
Ak!oholii»m  may  lead  to  :  (1)  the  so-called  transitory  i'renzy  or  pathological  intoxica- 
tion ;  (2)  delirium  tremens;  (3)  iHilyneuritic  ^^sychosis;  (4)  acute  hallucinosis* 
(5)  i^esjchosis  with  anxiety,  so  freijuent  in  alcoholicii.  Unless  tliis  is  recognized  and 
the  fonus  are  kei)t  clearly  distinct,  we  return  to  a  general  contusion  and  haziness. 
On  the  other  hand,  Wernicke  recognizes  the  imi)ortancc  of  etiology  for  the  course 
of  the  disease,  as  is  plainly  shown  in  the  panisypiiilitic  disorders  classed  as  general 
paralysiis. 

fiesides  etiology,  we  must  certainly  consider  the  htculization  ami  the  nature  of 
the  duecme-process.  Even  in  as  homogeneous  an  organ  as  the  liver,  it  matters  much 
whether  a  focus  of  disease  is  involving  the  peritoneum  ur  the  environment  of  the 
Teua  pi»rt8e  or  the  bile-duct;  and  this  certainly  holds  much  more  strongly  for  a  com- 
plex, highly  diflferentiated  organ  such  as  that  of  ju^sociation. 

W^ernicke  applies  the  theory  of  specific  energies — atx^-ording  to  which  any  stimu- 
latioD  of  a  nerve  is  responded  to  by  that  ncr\'e's  specific  sensation — to  the  entire 
S3'st«m  of  associations.  Every  content  of  consciousness  or  co!icci>t  depends  on  an 
altogether  definite  and  limited  set  of  nerve-elements ;  hence  his  psychiatry  turns 
primarily  to  the  disorders  of  the  ctmtents  of  consciousness  as  the  first  lact(>r  to 
be  oi»Msidered  in  all  classification,  because  Weniicke  places  concej)ts  in  three 
grouiM*  :  eonci])ts  of  the  external  world,  of  the  IxKly,  and  of  the  so-called  person- 
ality or  in<lividuality  (the  sum  of  individual  memories  of  a  i)erson).  Clinical  expe- 
rience shows,  indec^l,  that  the  chronic  disordei*s  in  which,  air(»rding  to  WcTnicke, 
the  ft>rm  and  ci»urse  of  mental  activity  are  not  (iisturl)ed  as  such,  are  apt  to  affect 
principjdly  one  of  the  three  fields,  either  chiefly  the  concepts  of  the  outside  w^nld  (in- 
cluding other  persons),  or  th<>se  of  the  patient's  Injdy.  or  those  of  the  patient's  per- 
sonality, and  lie  therefore  divides  thest^  mental  disonlei*s  into  allopsychoses,  soniato- 
J psychoses,  and  autopsvchost^s,  and  the  same  principle  is  applied  to  the  acute  mental 
lis*»rders  in  which,  Wides  the  derangement  in  the  contents,  there  is  a  decided 
though  variable  affection  of  the  form  and  trend  of  mental  activity,  the  stream  of 
thoujrht.  ^ 

Concerning  the  naturt*  of  the  (lincasf-procfss^  Wernicke  is  unitarian.  Since. 
apart  from  general  ]>anilysis,  mental  diM>rders  are  either  altogether  functional 
(without  an  anatomical  lesion)  or  sin)])ly  depending  tin  a  junniary  degenerative 
prrx^ess  of  nerve-firiers  and  nerve-cells,  we  nave  every  reason  to  a.^sunie  that  there  is 
really  only  t)ne  anatomical  process,  and  all  classification  will  therefore  depend  on 
etiolngy  and  loeidization  alone. 

How  d(x»s  Wernicke  analyze  his  cases  ?  .  .  , 

All  our  facts  of  mental  (lisorders  are  primarily  derived  from  the  (►bseiTation  of 
motor  reactions,  since  we  cannot  see  int(»  the  mind  directly.  We  call  thcuj  all  disor- 
ders of  identification  (deviations  from  doing  or  thinking  or  feeling  the  right  or 
adenuate  thing  in  pn'sence  <»f  a  sptvial  fact  to  be  identified),  and  we  may  distin- 
guisn  disorders  chiefly  in  the  sens<>ry  sphere  (sens<>rv  identification),  or  disorders 
chiefly  in  the  intni psychic  sph(Te  (intrapsychic  identification,  the  thinking),  or, 
finally,  dl^^jnlers  mostly  involving  the  motor  niechatiisnis,  dis<nders  of  *'psycho- 
motoV  identification."  Within  each  of  thes<»  three  fields  we  may  expect  to  class  all 
derangements,  either  as  alunction  or  parafunction,  or  hyp<'rf'nriction  (sensor>\  intra- 
jtsychic,    or   psychomotor).     Yet  there   are   a   certain    number   of  cases  of  acute 

*  Both  Wernicke's  idea  of  concepts  and  the  division  of  conscious  plienoniena  into 
content  and  fonn  appear  to  mo  more  logicid  than  biological.  The  division  of  concejits, 
according  t-o  Wemicko.  shonld  point  to  certain  local iziit ions  which  an*,  however,  (piite 
hypothetical  and  by  no  means  urgently  demandtnl  by  the  clinic,  which  keeps  away 
from  the  stipulation  of  concept -centers.  Wernicke's  localization  (ontside-worhl,  body, 
and  perRonality)  refers  to  topics  of  thonght  an<l  bv  no  means  to  localization  in  the 
brain.  The  division  of  mental  activity  into  form  and  content,  too,  has  also  its  draw- 
hack.  We  can,  even  in  chronic  psychoses,  see  tliat  disoniei-s  of  form  might  be  made 
accountable  for  disorders  of  eontent.s.  The  distinction  of  t  yjKis  of  form,  i.e.,  of  tyjws 
of  the  stream  of  thought,  is  extensively  used  by  Kraejielin,  practically  with  disregard 
for  the  contents. . 
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iusanity  in  which  the  disorder  of  the  psychomotor  reactions  is  so  great  that  an 
analysis  of  the  i)sychic  content  is  really  not  i)0s«ibk%  an<l  we  must  be  satisfied  with 
the  distinction  into  akinetic,  hyperkinetic,  or  ivAmkiuctia  fnotiiOy'pfti/du)ses^  until, 
afler  the  disa[)peanince  of  the  deepest  perturbation,  a  distinction  into  autopsychic, 
allopsychic,  and  somatopsychic  origin  becomes  |)ossible. 

The  fundamentiil  assumption  of  such  a  clussific^ition  of  symptoms  is  that  all 
mental  disorders  lead  to  **  disorientation,"  a  disorder  of  *' secondary  identification  *' 
I.  €.,  of  the  function  of  feeling,  thinking,  or  doing  something  or  other  in  an 
adequate  way.  Wernicke  used  the  word  in  its  broadest  wav,  and  was  misunderstood 
by  a  revii^wer  in  the  **  American  Journal  of  Insanity,'  April,  1901  (who  uhw 
mistakes  Wernicke's  acute  hallucinosis  for  a  delirium  tremens,  but  otherwise  dues 
him  full  justice).  Wernicke  implies  that  all  luental  disorder  shows  in  some 
inadequacy,  or  loss  of  proper  Ixiarings,  and  this  "  disorientation  "  leads  to  a  charac- 
teristic affect,  perplexity  (eiusily  confused  with  melancholia,  as  otlen  by  those 
who  speuk  of  *' initial  melancholia").  He  therefore  tries  to  establish  in  acute 
psychoses  the  extent  of  autopsychic,  somatopsychic,  allojwychic,  or  diffusely  mtitor 
disorientation  or  lack  of  identification,  and  the  extent  of  the  accompanying  affect  of 
perplexity. 

In  explanation  we  may  give  the  following  hints.  Weniicke  distinguishes  primary 
an<l  secondary  id(;ntifi(?ation.  The  identificyition  of  the  sound  of  a  word  as  a  sound 
is  the  |)riiuary,  the  grasp  on  the  meaning  is  the  mental  appreciation  or  secondary 
identification  ;  primary  identification  is  sim))le  sensation ;  seoiiidary  identification 
comprehends  all  the  fun(;tions  impHed  in  mentiU  grasp  and  elaboration.  On  the  basis 
of  his  scheme  of  ai)htLsia,  he  makes  an  anatomicjil  hy|)othesis  for  theevent^s  in  speet'h, 
in  the  form  of  a  chain  of  nervous  imn^hanisms,  starting  from  the  sensory  proiection 
field  S  (fii-st  tenmoral  gyrus)  and  ending  in  the  motor  prmection  field  m  (BjXKai's 
convolution).  The  recognition  of  a  word-S4jund  as  something  known  is  a  simple 
assimilation  or  primary  identification.  For  the  understanding,  the  mechanism  of 
the  concept  must  \k*  nmsed,  and  thus  sprea<ling  is  represented  by  s  C,  the  **  l»sy- 
chosensory  path."  For  the  purpose  of  adjustment  of  eciuilibrium  in  its  relation  to 
the  rest  of  the  person  the  concept  C  co-openitt^s  with  a  mechanism  of  reaction  re^v 
resent<Ml  by  the  concept  of  aim  or  purpose  P  ;  and  this,  again,  co-operates  with  a 
nuM^hanism  of  eimnciation  m  in  the  Hnnni  convolution.  The  me(*hanism  involved 
U)  lead  from  a  simple  concept  t<j  the  corict^i)t  of  pur|>ose  C  P  is  the  intrapsychic 
complex,  and  the  connection  of  the  final  ccmcept  r  and  the  mechanism  of  enuncia- 
tion is  tiie  psyclmniotor  pait  of  the  siM'ondary  i<lentifi('ation  or  association.  Each  of 
thest*  (•nnip«)nents  can  show  a  minus  or  plus  or  i>erversion  of  activity,  .m»  that 
Wernicke  <listininiishes  : 

PSYCIIOSENSOKV    SPIIKRK  :  iNTRAPSVCIIir    SPIIKRK  :  P.«*YrHOMOTOR  SPHKRE  : 

Anesthesia,  Aiunction,  Akinesis, 

I^ypen^stllesia,  Hyperfunrtion,  Hyperkinesis, 

Paresthesia.  Paramnctifui.  Parakinesis. 

This  correlation  of  all  psyehicr  function  with  the  function  of  speech  is  similar  to 
what  Stark  arrived  at  (183S),  who  recoLniizes  anoesis,  hyi>ernoesis  and  ]>arsinoesis, 
arid  abulia,  hyperluilia,  and  ^)arabulia,  but  it  has  the  advantage  of  getting  along 
without  the  hazy  conct»pts  of  let^ling,  intellet^t,  and  will,  by  remaining  on  a  bniad 
bitrlogie^d  thouirh  also  hvjM)thetic4il  ground. 

Looking  liaek  over  this  rather  com j)lieated  nomenclature,  one  can  hanlly  suppress 
the  rjiKM-y  whether  the  facts  of  obs(»r\Mtion  might  not  lead  to  a  cljLssifiwition  of  the 
<lat;»  for  nion;  natural  and  l(»ss  sc^hematic  reasons  and  with  results  which  would  lie 
more  easily  inanipulat^Ml  and  which  would  pre.«^ent  themselves  more  directly. 

Werni(;kti  illustrates  his  uu>tho<i  of  analysis  of  csisi's.  Tie  first  seeks  to  <letermine 
t\\v  splu^re  of  concepts  in  which  the  patient  is  disoriented  (or  we  might  say  imuie- 
(juate),  or  at  least  threatened  with  disorientation.  Then  follows  an  anal>'sis  of  the 
symptoms  in  awordanct*  with  the  scheme  of  di.sonlers  of  identifieati(»n.  Finally, 
eti«»logy  and  course  are  considered.  Thus  <lelirium  tremens  is  a  i>sychosis  with  dis- 
orientation in  reference  to  the  outside  world,  an  alKmsychosis  composed  of:  hallu- 
cinations of  the  various  sensory  domains,  esj>ecially  tlie  optic  and  tactile  (psychosen- 
sory hyperesthesia) ;  illusions  (psychosensory  paresthesia);  disorientJition  as  to  the 
l<M'ality(psyehos<'nsory  anesthesia);  unrest  and  delirium  of  occupation  ((>8ycho8ensoiy 
hyperkinesis);  at  times  anxiety  (psychosensory  paresthesia).  Taking  it  all  in  aril,  it 
is  a  ((unplex  of  disorders  of  i)sychosensory  identification,  without  independent  di»- 
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order  of  intraps3rchic  or  motor  identification  (the  patient  thinks  and  acts  correctly 
io  response  to  his  sensory  state).  There  is,  moreover,  in  addition  to  the  purely 
pi^'hic  symptoms  and  belonging  in  the  field  of  organic  disorders,  an  aifection  of  the 
sensorium,  wliieh  consists  in  dulness  (Benommeiiheit)  to  an  extent  that  varies  at 
different  moments  and  is  influenced  Yj^  external  interests  (the  patient  responds 
promptly  when  started  out  of  his  dream  state).  Furthermore,  there  are  symptoms 
nom  the  pn>jection  systems  :  Tremor,  speech  disorder,  deviation  of  the  ton^e, 
paresis  of  the  facial,  etc.  In  mania  and  affective  melancholia  (as  Wernicke 
describes  them),  orientation  suffers  chiefly  as  to  the  meaning  and  relation  of  the 
patient's  own  ficrsonality  (exaltati(»n  or  ideas  of  smallness,  sin,  etc.),  and  all  the 
qrmptonis  are  referable  to  intrapsychic  hyperiunctioii  in  mania,  and  intrapsychic 
aniDetion  in  affective  melancholia.  (Wernicke  includes  in  mania  simply  the  com)>lex 
asaally  called  hypomania  ;  and  under  the  term  affective  melancholia,  cases  of  simple 
depression  with  feelings  of  inefficiency,  retardation,  etc.)  This  plan  allows 
Wernicke  to  give  a  definite  symptomatic  analysis  in  alx)Ut  50  per  cent,  of  the  acute 
psychoses,  whereas  the  other  "half  permits  at  least  a  provisional  analysis.  Even  to 
the  most  ex|)erienced  alienist  new  combinations  are  txjund  to  occur ;  but  in  every 
case  the  system  ^ives  opportunity  ior  provisional  analysis  and  for  combination  of 
typical  traits,  which  makes  it  e^sy  for  any  observer  to  recognize  identical  cases  or 
cukin^uish  diverse  ones. 

Wernicke  enumerates  the  following  established  tyjit^s :  (1)  Pelirinm  tremens, 
pqlyneuritic  pgvchoses,  and  presbyophrenia  are  allopsychoses  with  all(>psychic  dis- 
orientatiou.  The  acute  hallucinosis  primarily  shows  merely  allopsychic  perplexity, 
and  true  allo(>sychic  disorientation  only  in  the  characteristic  j^aranoic  i)has<'.  It  is 
the  tyj>e  of  an  acute  hallucinatory  allopsychosis,  as  the  chronic  hallucinosis  is  the 
type  of  a  chronic  one.  (2)  Affective  melancholia  and  pure  mania  and  the  corre- 
sponding circular  psychoses  are  instances  of  autopsychoses ;  also  paralytic?  megalo- 
mania and  primary  paranoia ;  and  the  cases  with  dominant  ideas  (as,  for  instance, 
the  quemlants)  form  a  group  of  circumscribed  autopsychoses.  (3)  Among  the  soma- 
topsychoses we  find  the  cases  of  purely  intestnial  or  more  generalized  acute  or 
chronic  pure  hypochondriacal  psyc^hoses  (pure  inasmuch  as  the  allopsychic  orientation 
is  preserved,  wnereas  hypochondriacal  persecutory  paranoia,  an  independent  form 
of  a  chronic  ascending  psychosis,  sr»reads  into  the  allopsychic  field  and  is  to  be  classi- 
fied as  alk)8omatopsychosis).  (4)  The  especially  fre<iuent  cases  of  anxiety- psychoses, 
whoee  dominant  symptom  refers  them  to  the  somatopsychoses  and  makes  them  most 
doeely  related  to  the  hypochondriacal  psychoses,  show  nevertheless  auto[)sychic  and 
allopsychic  perplexity,  and,  on  the  autopsychic  field,  also  disorientation,  so  that  they 
may  jJso  be  classed  with  the  combined  psychoses.  (5)  Finallv,  Wernicke  mentions 
the  so-called  periodic  mania  as  a  hyperkinetic  motility  psychosis  (of  usually  nien- 
stmal  origin),  and  the  more  or  less  pure  cases  of  akinetic  and  parakinetic  motility- 
psychoses. 

In  a  number  of  other  frequently  occurring  conditions,  as,  for  instance,  in  what 
Wernicke  calls  depressive  melancholia,  our  knowledge  is  not  sufficiently  aefinite  to 
recognize  them  as  disease-types ;  but  the  system  niakes  it  easy  to  classify  them  (with 
the  autopsych(»ses).  Concerning  such  uncertain  types  we  still  stand  on  the  old 
ground  of  *''' Habitual formeii,^^  L  6.,  symptom-complexes. 

The  idea  that  the  character  of  symptoms  changes  frequently  in  the  same  patient 
is  an  old  tradition.  According  to  Wernicke,  this  is  not  true  ()f  the  types  mentioned 
above,  and  when  it  does  occur  (as  sometimes  on  a  hel)ephrenic  basis,  and  esj)ecially  in 
general  paralysis),  the  case  is  best  classt^d  as  a  compound  psych(>sis.  There  is  cer- 
tainly far  less  regukrity  in  the  secjuenc^e  than  was  formerly  held. '  The  doctrine  of 
an  initial  melancholia  has  its  origin  in  a  confusion  of  melancholia  with  the  painful 
affect  of  perplexity  which  accompanies  almost  all  the  acute  psychoses  at  their  onset 
and  even  later. 

This  free  translation  of  Wernicke's  article  gives  us  a  good  introduction  to  his 
hook,  ''Grundriss  der  Psychiatric." 

The  first  part  of  this  consists  of  a  psycho- physiological  introduction  and  elucidates 
in  great  detail  the  above  scheme  of  psychological  analysis.  Mental  diseases  are  dif- 
fuse disorders  of  the  organ  of  association,  and  can  be  dealt  with  on  the  basis  of  the 
scheme  of  aphasia.  The  adaptation  of  this  scheme  U\  psychology  genenilly  requires 
the  recognition  of  a  distinction  between  primary  and  secondary  identification  (see 

*  As  in  Kahlhftum's  vesania  typica  and  his  definition  of  catatonia,  in  which  Neu- 
mann's cycle  of  melancholia,  mania,  confusion  dementia,  plays  snch  an  unwarranted  r61e. 
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above),  the  dissolution  of  the  '*  center  of  ideation  *'  into  concepts  of  various  locjili- 
zation,  and  it  operates  with  originating  concepts  (C)  and  final  concepts (P — final  pur- 
pose), as  the  beginning  and  end  of  the  intrapsychic  chain  ot  activity,  which,  of  cuuive, 
consists  of  many  similar  links  (s<ie  above  classification  of  the  scheme).  All  iMjrception 
and  all  action  arc  finally  j)resented  on  this  i»ame  scheme.  S  is  merely*  tlie  si>eech 
part  of  the  receptive  cortical  field,  and  m  the  speech- portion  of  the  emissive  cortical 
area.  The  tmns-cortical  connections  between  the  sensory  and  the  mot4>r  cortex 
make  all  secondary  identification  possible.  Primary  identitication  (simple  sensation) 
without  secondary  identificiition  (perception  and  elaboration)  would  remain  lust  ana 
not  understomi  iu  the  optic  field  as  well  its  in  the  stMisory  speech -field.  The  tliird 
lecture  deals  with  the  memories,  the  fourth  with  their  association  (picture  of 
the  outside  world,  number  of  concepts,  needs  of  cau.sative  exjilanations),  the  fifth 
with  the  body  and  its  specific  sensations,  the  sixth  with  reflex  and  sfMintaiieous 
moti(»n,  and  its  dependence  on  sinisatioiKS,  the  seventh  with  the  consciousness  of  |>er- 
sonality,  and  the  eighth  with  the  distinction  of  content  and  activity  of  conscious- 
ness, degrees  of  consciousness  and  attention  and  will,  ''  Merhfiiidgkeit'*  (grasp), 
affects,  and  the  eciuiiibrium  of  ideas. 

I  do  not  feel  inclined  to  enter  into  detail  upon  Wernicke's  general  deductions,  of 
which  I  gave  an  abstract  in  the  ''  Psychological  Review"  (1895).  The  eflPort  at  a 
mori)hological  prestMitaiion  of  mental  functions  (memory,  association,  etc.)  suflPers 
from  the  sam(i  drawbacks  sis  all  correlation  of  results  of  the  working  of  a  macliine 
would,  if  we  simply  tried  to  correlate  parts  of  the  result  with  parts  of  the  m«icliiiie. 
Surely  the  pendulum  of  a  clock  i)lays  an  important  part,  but  we  can  not  identify  it 
as  su  'h  witli  tln^  sound  ;  but  only  its  working  with  tne  occurrence  of  the  sound. 

The  eighth  lecture  shows  i>lainly  that  the  morphologiciil  pi-emises  as  such,  afler 
all,  are  unessential,  since  we  do  not  and  (um  not  use  them  actually  iu  the  obtjervations 
of  the  patients.  As  s<Hm  as  Wernicke  speaks  of  his  observations  of  patients,  the 
more  pnictituil  issues  take  the  lead,  and  there  remain  but  a  few  jLssumptions  which 
Wernu^ke  attat^hes  to  his  ]>sych()- physical  considersitions,  without,  however  convinc- 
iiii,'  one  of  such  a  deep  justification  as  he  gives  the  morphological  side  of  liis 
hyi>othcses. 

When  we  atUMupt  to  review  the  facts  for  psychic  correlation  or  localization,  we 
tlo  not  get  far  beyond  what  Wernicke  cjills  primary  idt^ntification.  That  penn«anent 
hemianopsia  ami  (5orticid  blindness  are  po.ssibl«»,  and  rt^ft^r.ibh;  to  destruction  of  the 
optic  radiation  an<l  its  cM>rtical  field  of  projection,  is  dcmonstratiMl.  ConcATning  sub- 
divisions of  th(^  visual  field  and  any  special  relation  of  spcmal  localities  to  spivific 
<|U:ilitative  optic  sensations  (form  ami  color  and  pcrct^ption  and  memory),  we  know 
notliing  conclusive.  We  know  of  c;isi»s  in  which  vision  seems  |>ossible  with  a  visual 
acuity  of  up  to  J  without  a  n?al  appreciation  of  what  is  seen.  In  aphasia  we  find 
nuinl)ers  an<l  music  reacting  in  a  spinnal  way,  and  perhajis  th(»y  must  be  n»ferrtMl  to 
special  localities  ;  but  why  the  recovt^ry  of  wonis  and  diction  follows  pnicticsilly  the 
same  laws  as  that  of  simple  amnesia  without  organic  bjisis  is  not  explained  «in  the 
basis  of  the  ordinary  view  of  memory-cells  and  the  lik(\  It  is  true  that  uod(»r  the 
title  of  mind-bliinlness  Charcot  and  Wilbrand  have  <lescrilKMl  peculiar  p<Tmanont 
<listinctions  of  modes  of  mental  n^ictions.  Charcot's  Ciise  of  loss  of  **  visual  images  " 
(a  niert^iant  who  had  suddenly  lost  his  visual  memory  and  the  ability  to  think  in 
French)  has  ctM-tainly  lost  a  rather  circumscrilxMl  type  of  psychic  reactions;  but  frjiui 
this  to  a  theory  of  localization  of  these  functions,  there  is  a  long  distiuice.  One 
might  well  expect  a  subjective  rea(?tion  where  wonls  are  forfjnttm  diffcRMit  fnnu 
when  they  ;  ire  supposed  to  Ix;  "destroyed,"  but  even  this  difference  is  yet  t<»  be 
established,  if  it  exist  at  all. 

Wernicke's  primary  t^ffort  is  to  establish  a  tenabh^  non-tniditional  symptomatol- 
ogy, and  in  this  l  see  his  greatness.  His  ideal  woulc!  U;  attained  Iwyond  doubt 
were  it  possible;  to  demonstrate  that  the  syinpt<mis  <l(»pend  uixm  known  nrop<»rtit*s 
of  the  organ  and  their  derangeintnit  by  disc»ase.  This  is,  however,  really  iruitful  of 
results  only  when  we  deal  with  accepted  knowledge*  or  acci^pted  hvp<itheses.  These 
of  Wernicke  iire  jiurely  tentative,  and  pnibably  more  complicated  than  is  advisable 
or  nece^ssary. 

Wernicke  bases  his  clinicid  discussions  on  a  material  of  5000  cases  observed  by 
him  and  his  assistants  during  fitlcen  years.  From  this  rich  material  he  selects*  cer- 
tain cases  which  appear  most  simph'  and  lucid  and  open  to  thoroueh  analysis.  Only 
about  50  per  cent  of"  the  acute  psychos(»s  are  coverea  ;  th(»  (»ther  60  percent,  appear 
as  yet  too  complicated  for  a  text-book,  and  there  are  continually  cases  added  wnich 
must  \m\  cl:iss4»a  as  new  types. 
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The  feature  that  attracts  me  in  Wernicke  is  the  faitliful  adherence  to  actual  ob- 
servatiuiu^  of  csises.  There  are  no  oum|^)ot4ite  pictures  of  entire  groups  (in  which  it  is 
so  eajiy  to  juggle  the  symptoms  a  little  ior  the  sake*  of  creating  a  clear  picture),  but 
alway^i  definite  case-rei*onls  on  which  he  builds  his  discussions  and  conclusions. 
There  is  no  ready-made  coat  to  fit  all  cases  CHjvered  by  a  traditional  name,  but  a 
sUteuient  of  the  material  and  general  features  in  a  few  cases  and  directions  as  to  how 
to  find  and  use  these  in  others.  There  is  no  belittling  in<lividual  tnuts  in  such 
desMTiptions,  but  there  is  an  avowed  plan,  and  much  to  help  to  distinguiti^h  the  iiin- 
daiueiitally  important  traits  from  the  merely  individual  ones. 

Weniicke  starts — very  wisely,  it  *eems  to  me,  though  my  reasons  are  derived 
from  a  purely  practical  standpoint — with  the  cases  whose  mental  activity  resembles 
ID  its  course  and  form  that  of  a  healthy  individual.  In  his  language,  these  are  cases 
with  changes  of  the  contents  of  consciousness  notwithstanding  normal  or  nearly 
Donual  amrife  of  mental  activity.  His  first  type  is  recovery  without  insight — ''  re- 
sidual autoi)sychic  falsification  of  memory  " — a  da.ss  which  ought  t4)  be  recognized 
by  the  public  and  by  courts  as  not  completely  rtn^overed  ;  the  stn^tjnd  one  is  that  of 
reUtive  recovery,  also  without  insight,  but  with  additional  delusions  of  explanation, 
of  persecution,  and  j)erhap8  consecutive  ideas  of  exalted  imix)rtance.  In  tnis  group 
he  shows  cases  of  residual  falsificsition  of  consciousness  either  in  all  the  three  fields 
of  roDsciousness  (a-total  psychosis,  auto-,  alio-,  and  somatoj)sychic),  or  simply  allo- 
peychie,  or  somatoiN^ychic — all  merely  cases  of  incomplete  rec»t)Very,  ''old**  or 
"chronic"  cases.  These  residual  derangements  are  to  be  distinguishcKi  from  the 
mental  disorders  of  chronic  evolution,  the  chronic  p.^ychoses  pn^KT.  I\t/ch()sis 
with  him  means  a  disease-process  in  activity ;  as  soon  as  it  comes  to  a  standstill 
without  recovery,  the  case  enters  the  class  of  mere  chronic  derangmiimt. 

In  this  connection  Weniicke  demonstrates  the  imnorta nee  oi*  explanatory  delu- 
sions (auto-,  alio-,  and  somatopsychic)  which  arisen  on  a  basis  of  aut<»chthonous  ideas, 
or  of  motor  symptoms,  or  even  on  a  basis  of  percejjt ions  of  functions  which,  as  such, 
are  iK»rfectly  nonual,  such  as  the  pulse  or  heart-beat.  He  also  deals  with  hallucina- 
tions, ideas  of  reference,  the  retn)spective  explanations  and  falsifications  of  memory, 
and  dominant  ideas.  ^ 

Theoreticallv  he  postulates  the  occurrence  of  ".sr/»/?/c//V>w,"  the  local  intemii)tion 
of  scrts  of  assoi'iations,  as  an  explanation  of  the  lack  of  correction  of  delusions.  The 
continuance  of  activity  of  the  remaining  functions,  without  n>alization  and  correction 
of  the  interruption,  leads  to  all  the  st?condar}'  synijitoins.  Falsification  of  memory, 
and  even  hallucinations,  are  exi)lained  in  this  way.  Owing  to  the  Im-al  interruption 
or  scjunction,  n(»  correction  takes  place. 

For  an  analysis  of  this  kind,  paranoic  conditions  and  the  residual  disorders 
following  ment;u  disease  offer  undoubtedly  the  best  material.  It  does  s<»em  as  if 
thew  were  a  blwk  in  the  way  of  the  formerly  correct  reasoning,  and  it  is  striking 
that  in  many  natients  the  lapse  is  largely  in  the  direction  of  one  of  the  three  fit^lds 
distinguished  ny  Wernicke,  the  auto-^  alio-,  or  somatopsychic  domains.  But  ncnther 
in  actual  correlation  with  happenings  in  the  brain,  nor  in  the  question  of  lo<falization, 
does  Wernicke  furnish  evidence  pointing  to  any  jictual  gain  in  knowledge  of  fact 
concerning  the  brain  as  such.  The  auttK^hthonous  ideas  are  accepte<l  as  mettH>rs, 
and  the  block-theory  may  satisfy  many  a  student  sufficiently  to  relieve  him  (|>erhaps 
to  the  disadvantage  of  the  patient)  of  th(?  duty  of  finding  out  how  the  strange 
thoughts  c^me  into  existence,  whether  through  some  psychic  trauma  (as  undoubt- 
edly in  many  querulanb*)  or  through  some  other  jisychic  j)nK'es^  worth  investigating 
with  all  the  means  at  our  coininand.  The  theoiy  also  winks  at  wmie  favorite 
]«>calizatioiis  of  hallucinations.  So  long,  however,  as  Wernicke  remains  within  the 
hounds  of  psychical  analysis  on  the  basis  of  *'  personality,"  and  speaks  abstmctly  of 
dissolution  or  sejnnction  of  personality  through  irritation  or  final  intemiption 
at  certain  points  of  his  hy|>otnetical  path  (sensory  menior>^  field — initial  concept — 
final  concept^ — motor  memory  field)  we  can  only  admire  his  genius  and  excellent 
metaphors.      Impenitive  concepts    he  describes  as  jui   irritation   with   preserved 

^  Thej«  terms  recur  so  often,  are  so  useful,  and  likely  to  become  lasting  in  our 
psychiatric  phraseology,  that  a  brief  definition  is  excusable.  AuffM'hthonovs  idrn  signi- 
fies what  the  patient  usually  calls  **  a  thought  c/miing  in  some  unaccountable  way,-' 
strange,  but  not  referred  to  an  actual  hallucination.  An  hivn  of  rcfvrevcr  is  one  where 
it  is  supposed  that  what  others  do  or  say  refers  to  one's  self,  that  trivial  events  or 
actions  mean  .<»omething  in  relation  to  one's  self,  etc.  A  dominant  itiva  or  unrea.sonable 
idea  is  an  idea  which  has  obtained  to  undue  importance,  usually  through  its  emotional 
tone,  and  is  exaggerated,  as,  for  example,  the  ideas  of  the  crank  or  querulant. 
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continuity  ;  autochthonous  ideiw  us  an  irritation  with  partially  dissolved  continuity  ; 
hallucinations  as  an  irritation  with  a  blockade ;  and  finally  he  tells  us  t»f  simple 
sejunction  without  irritation — the  mere  residual  uneorre(!ted  state.  The  inter- 
changeability  t>i'  autochthonous  idciis  and  of  hallucinations,  and  the  possibility  of 
persistence  of  hallucinations  beyond  the  florid  active  period  of  the  <lisease,  i& 
*' ex|)lained"   by  sig unction. 

The  acute  psychoses  yield  to  a  ^reat  extent  to  the  same  principl€fs  of  analysis. 
Wernicke  sees  the  acuteness  in  the  rapidity  of  evolution  ;  acute  psychosi»s  are 
changes  of  the  c^nitentsof  consciousness  which  we  see  develop  within  a  definite  time. 
Such  changes  are  usually  marked  by,  and  frequently  obscured  by,  deep  emotions 
and  affects.  The  rapidity  of  the  change  stiimps  the  att;tcks  in  another  way.  While 
in  the  chronic  paranoic  condition  the  lasting  or  fixcKl  perversions  of  the  amtents  of 
consciousness  are  uppermost,  the  morbid  changes  of  activity  of  eonaciousneaa 
characterize  the  m;ute  psychoses. 

Wernicke  offers  no  complete  '* general  symptomatology."  True  to  his  principle, 
Wernicke  presents  his  analysis  in  connection  with  the  record  of  an  actual  recovered 
case,  a  veiy  well-educated  person  who  remembers  and  analvzes  his  symptoms 
excellently.  We  again  meet  with  sirjunctifjn  and  delusions  and  hallucinations  and 
autochthonous  ideas.  Their  coherence  and  durability  deiKind  on  a  ctirtain  degn»e  of 
connection,  an<l  on  the  possibility  and  extent  of  the  mental  fuiids.  Wernicke  showa 
us  new  sour(!es  of  <lelusions :  st)me  that  result  from  conclusions  of  analogy,  some 
from  inattention,  and  some  that  originate  from  morbid  new-formation  of  associa- 
tions.' lie  discussi*s  simple  and  com])ound  hallucinations  and  the  various  thiHirieft 
of  liallui'ination.  For  Wernicke  a  hallucination  is  due  to  the  wiping  out  of  the 
difFenMUH'  between  a  memorj^-picture  and  the  picture  of  iictual  perception,  which 
depends  on  perception-cells,  the  bearers  of  the  organic  feeling  which  belong  to  each 
actual  sensation,  and  constitute  the  '*  somatic  consciousncm"  Their  activity  give* 
the  picture  its  reality,  forceps  it  into  the  center  of  attention  (as  is  the  case  with  all 
the  derivatives  of  somatic  consciousness).  The  jHnnt  of  attick  of  the  irritation 
nmst  be  those  localities  which  corresj>ond  to  the  memory-images  and  the  eflPeet 
spreads  over  entire  "  Merksysteme, "  or  concatenations  of  (neuro-)  jisychie  elements, 
and  of  the  i)erce|)tion  cells.  Abnormal  conditions  of  the  latter  may  show  in 
hallucinations.  Thus,  Pi(tk  ol>served  a  patient  who  fi)rmerly  had  had  .sensory 
aphasia,  with  auditory  hallucinations  of  a  distinctly  paraphasic  character  ;  and 
another  patient  with  a  hemiopic  defect  of  homonymous  r{uadrants  saw  a  defect  of 
the  corresponding  sector  in  the  hallucination  (if  a  fact*.  The  irritiition  in  one 
heinis])here  is  probably  suflfieient ;  visions  appear  flat ;  voices  seem  much  more  real 
lu'cause  the  auditory  center  is  one-sided,  in  the  left  temporal  IoIkj.  Certain  forms 
of  ecunpulsory  talk  are  probably  a  <lirect  symptom  of  lesion  of  the  left  teiniMind  lobe. 
But  the  irritation  is,  as  a  mle,  of  the  natun;  of  irradiation  fnim  pn)ct»sses  of 
.sejunction  otherwise  locjdized  ;  for  the  same;  types  of  disinise  may  o<^ur  with  or 
without  phonenia  (  -auditory  hallucination  in  words),  ami  in  one  and  the  same  i^.se 
the  eontent^s  may  be  expressed  as  a  voi(!e  or  come  merely  as  a  thought.  The  s}H»cial 
localization  of  '*  memories"  seems  fairly  well  j)roved  to  Wernicke,  and  also  the 
possibility  of  th(»ught  by  means  other  than  tin;  left  temporal  IoIk).  The  distinction 
Detween  phonema  and  aut(M*hthonous  idea  (which  usually  comes  in  definite  wonls, 
and  tlien'fore  might  bea  symptom  of  irritation  of  the  left  temporal  lolxi)  is  nd'errtHl 
to  a  hypothctically  different  localization  of  the  sejunction. 

The  primary  identification  may  also  1m>  affectiMl  in  insjinity  (Wernicke  includes  in 
the  mechanism  of  j)rimary  identification  the  activity  of  the  percept  ion -cells  and  the 
act  of  conduction  to  the  memory-cells,  tlu^  secondary  identification  is  men*ly  the 
transcortical  conduction  beyond  the  memory-cells)  :  (1)  In  hypermt'tamorphosis,  a 
term  <lerived  from  Xeumann,^  meaning  comimlsory  distmctibility,  due  to  increas4Hl 
irritability  of  the  naturally  d(»minating  organic  sensation,  /.  p.,  actual  vision,  actual 
hearing,  vtv. ;  this  sensitiveness  may  imi)licate  niorci  or  less  either  Inniring  or  vi.sion ; 
it  always  h^ids  to  distraction  and  disconnection  of  the  stream  of  thtmghts  and  it 
is  a  chief  constituent  of  confusion  (see,  however,  JWrnicke,  p.  221,  1).  (2)  In 
hyperesthesia  of  the  sense-organs,  chiefly  in  hysterical  patients  and  at  the  ons<»tor 
during  convalescence:  Only  hypermetainorj)hosis  is  of  importance,  and  it  occurs. 
outsirle  of  agitattMl  phases  of  general  paralysis,  chiefly  in  severe  forms  of  confu.sea 

'  In  bis  excellent  little  "  Leitfaden  der  Phvsiatrie  "  he  speaks  of  the  drift  and 
stn'ani  of  activity  and  thought  as  metamorphosis  ;  too  rapid  a  drift  he  calls  hyper- 
metamorphosis,  whereas  states  of  absorption  and  inactivity  are  called  ametamorphosis. 
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mania  and  in  hyperkinetic  motility- psychascs.  Another  svt  (»f  symptoms  not 
btrictly  belonging  in  the  group  oi'  disorders  of  soijondury  ideutiticution  Ls  of  the 
same  order  a^  numerous  automatic  motor  adjustments  like  normal  visual  fixation, 
or  reactions  of  defense  in  emotion,  and  in  mental  disease,  jactations,  motions  of  ex- 
{)ression,  attitudes  of  anxiety  of  variable  localization,  niot4jr  unrest  or  states  of 
rigidity  or  akinesis,  perhaj>8  in  analogy  with  what  may  come  from  pressure 
un  inteniid  organs.  (Wernicke  refers  to  the  profound  effects  of  pressure  on  the 
kidney,  etc.) 

^ye^licke  next  deals  with  the  concept  of  **  disorientation."  The  disorders  of 
identification  bring  about  a  condition  which  Wernicke  calls  disorientation,  and 
loourding  to  the  sjdiere  of  consciousness  in  whieh  the  provoking  changes  oecur  he 
speaks  of  autoi)sychic,  allo^)sychic,  somatopsychic,  and  motor  disorientation. 
Wheri»ver  it  sets  in  rapidly,  it  throws  the  patient  into  a  vivid  affect  of  perj)lexity 
mnd  puzzle.  That  the  nallucinations  as  such  do  not  necessarily  produce  disorientation 
in  the  onliuary  sense  of  the  word,  Wernicke  shows  in  two  patients,  one  of  whom  is 
an  epileptic  with  most  vivid  hallucinations,  but  ])erfect  recognition  of  j)eople  and 
plaoe,  etc.  Among  the  various  types,  somatopsychic  i)erplexity  is  most  aW)rbiti^. 
It  is  ix»ssible  that  tlie  localized  feeling  of  anxiety  is  merely  a  ty])e  of  somato))sychic 
perplexity.  Also  the  acts  of  j>er^»lexity  are  described.  The*  same  case  presented 
also  peculiar  motions  which  W  enncke  calls  pseudo-spontaneous  motions  (analogous 
to  autochthonous  ideas),  unaccountable  motions,  ielt  as  strange  bv  the  patient,  also 
Dormally  subject  to  explanatory  dela<«ions.  The  same  patient  attributes  the  initiative 
and  reactive  mutism  merely  to  a  certain  difficulty  of  spewh,  not  to  any  orders  of  the 
voices.  He  remembers,  however,  his  surprise  over  certain  circumscribed  parakinetic 
and  akinetic  states,  and  that  concerning  tnem  he  had  the  idea  that  God  put  them 
on  hiiu.  In  a  further  lecture,  Wemiclce  points  to  the  dominant  ideas  and  a  s|)ecific 
type  of  sjHfcial  sensitiveness  (compared  to  the  sensitiveness  of  a  sleeping  mother  to 
any  poise  from  the  child),  called  i)artial  intrapsychic  hypermetamorpnosLs.  Finally, 
he  gives  bis  reasons  for  thinking  that  the  form  of  botn  illusions  and  hallucinations 
is  usually  the  expression  of  an  affect,  and  that  the  form  and  cont(>nt  are  determined 
by  the  dominant  idea,  or  by  the  auto-,  alio-,  or  somatopsychic  or  m(»tor  perplexity. 
After  a  thorough  analysis  of  the  rather  complex  cjise  which  Kraei>elin  would  call  a 
catatonia  with  remission,  he  begins  the  descnption  of  a  serii^s  of  types  and  goes  on 
witli  their  analysis.^ 

Throughout,  Wernicke  aims  at  explanation  of  symptoms  based  upon  the  known 
functions  of  the  organ.  He  makes  good  use  of  those  excellent  studies  of  his  pu])ils 
on  asjmbolia,  etc.,  and  one  feels  that,  at  the  same  time,  he  is  wide  awake  to  the 
&cte  of  the  case,  and  in  this  respect  at  least  perfectly  true  to  his  promise  to  jmt  the 
observation  of  the  case  into  the  foreground  and  to  aaant  the  metnod  of  internreta- 
tion  to  the  needs.  His  descriptions  are  very  faithful  and  the  new  nomenclature 
shown  in  them  by  no  means  mere  form.  There  is  no  alienist  who  would  not  like  to 
throw  off  manv  of  the  terms  of  descriptive  cant  seen  in  the  case-records  of  hospitals; 
bat  the  difficulty  is  how  to  replace  them.  W^eniieke  has  certainly  given  us  a  sjilen- 
did  and  useful  help  in  his  broadening  out  of  the  term  disorientation  (i)erhaps,  better, 
inadequacy  of  attitude  and  reaction)  to  all  loss  of  bearings  in  any  sense  whatever,  as 
the  fundamental  trait  of  all  insanity.  And  his  next  step,  the  recognition  of 
*"  perplexity,"  Is  equally  important  as  a  topic  of  analysis  where  current  nomencla- 
ture uses  the  terms  **(?onfusion"  and  *' depression  "  without  any  further  inclination 
to  show  what  the  trouble  consisted  in.  His  series  of  *'  dominant  ideas,"  imperative 
ideas,  autochthonous  ideas,  phonema,  and  "  ps(»udo-spontjine()us  nKjtion  "  is  another 
clearinir  factor.  The  division  of  the  realm  of  (^mscaousness  into  laets  referring  to 
the  patient's  personality,  to  his  l)ody,  and  to  the  outside  world  and  its  living  and 
non-living  factors  appears  perhaps  dogmatic,  Imt  is  over  an<l  over  again  shown  to  be 
of  fundamental  importiince  owing  to  the  totally  different  causal  efficiency  and  symp- 
tomatic value  of  the  three  types — which,  by  tlie  way,  W^ernickc  does  not  nican  to 
distinjGTuish  absolutely,  at  the  expense  of  justi<*e  to  facts,  as  he  is  quite  willing  to  see 
transitions  where  they  occur.  And  when  we  look  at  such  a  condition  as  delirium 
tremens,  it  is  really  striking  how  the  limitation  as  a  psychosensory  allopsychosis 
opens  one's  eyes  to  a  very  distinctive  feature. 

The  intense  neurological  interests  of  WVniicke.  however,  give  his  analysis  a 
peculiar  trait  which  has  its  disadvantages.  The  emphasis  on  Walizat ion,  the  pre- 
occupation by  ** spatial"  analysis,  does  not  quite  do  justice  to  a  field  which  is  so 
eminently  a  stream  of  (K»urrences.  However  broad  a  place  the  localizing  discussions 
occupy,  m  reference  to  the  auto-,  alio-,  somatopsychic  and  mot^>r  disorders,  they 
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fiirnish  little  iiosolof/ical  result.  The  localization  of  the  or^^auie  or  corporeal  com- 
ponent of  ^ensiitioiii^  iu  the  cells  nearest  the  marrow,  the  consideration  that  hallu- 
cinations mu>4t  involve  memory  fields  and  perception-cells,  may  supply  servieeabie 
suggestions  for  our  phraseology  as  to  brain-hapnenings ;  but  as  long  as  the  all- 
important  si*j unction  is  somewhere  else  or  anywhere,  the  localizing  factor  in  the 
description  is  largely  decorative,  and,  as  I  mentioned  before,  is  ai)t  to  be  diHJcptive 
and  distracting.  The  sejunction  is  a  formula.  There  are  absolutely  no  facts  for  its 
analysis  outside  of  what  we  observe  in  the  development  of  the  syujptoms,  and  if  we 
wish  to  go  behind  the  symptomatic  sejunction, — /.  c,  behind  the  eviuence  of  what  we 
have  in  the  way  of  facts  ni  the  form  of  a  stream  of  events, — we  merely  find  an 
improbable  somi^thing  in  the  form  of  an  unknown  lesion.  We  shall  recur  to  this 
again.  For  the  time,  we  repeat  our  expression  of  indebtedness  to  Wernicke,  for 
having  shown  as  a  way  to  emancipate  ourselves  from  traditional  haziness,  and  for 
giving  us  some  ))oints  of  view  which  may  have  some  value  when  our  knowledge  of 
correlation  of  brain  and  mind  becomes  a  more  useful  and  imperative  problem  than  it 
is  now,  for  want  of  facts. 

The  conseciuences  of  the  **  spatial  **  interests  show  clearly  in  Wernicke's  presen- 
tation of  the  disease  types.  But  he  gives  most  excellent  sketches  of  temporaiy 
states— just  what  one  needs  and  wants  to  get  at  in  actual  life  in  examining  a  patient. 
His  descriptions,  as  far  as  I  am  aware,  have  no  ecjual  in  the  entire  literature  of 
p.sychiatry.  Everywhere  we  see  a  presentation  of  the  palpable  observations,  and 
only  that  which  is  expressed  by  the  patient  and  actually  established  by  the  physician 
is  used  for  the  analysLs.  There  is  no  resorting  to  as.«<umed  anemias  and  hereditary 
predispositions,  or  to  degeneracy,  or  even  to  better  established  etiolocy,  as  long  as 
the  examination  of  the  svmptomatology  goes  on  ;  nothing  is  suggested  as  expected 
to  exist  ''  in  such  cases,  '  as  would  happen  if  he  startcHl  from  set  tradition  ;  and 
since  he  sticks  to  his  one  case,  he  does  not  tire  and  confuse  one  with  the  statement 
that  this  and  that  sviuptom  '*  may  occur."  In  this  respect  Wernicke  approaches 
the  ideal  exemplified  in  his  colleague  Foerster,  to  whom  he  has  paid  a  most  worthy 
tribute  in  admitting  his  great  indebtedness  to  him.  Wernicke  goes  so  far  as  to  say 
that,  with  his  excellent  method  of  examination  and  discrimination  of  clinical 
symptoms,  Foerster  would  have  established  all  the  forms  of  amaun)sis  atid  their 
clinical  value  from  a  mere  study  of  the  fnnctionnl  disorders,  even  if  the  ophthalmo- 
scope hail  never  been  <liscovered.  And  Wernicke  drew  the  natural  conclusion  that 
in  a  fit'lil  where  an  "  enoephaloscope  "  is  uut  to  be  hoped  for,  an  accurate  study  of 
symptDinatoloiry  is  all  the  un>re  neede<l,  furnishing,  as  it  does,  a  means  of  getting  out 
of  what  he  calls  "  tlir  iw/rht'atriJtrJie  J/wVe. " 

The  first  type  Wernicke  descrilxjs  is  the  anxiety  psychosis,*  a  type  which  is  usually 
called  agitated  melancholia.  This  form  of  depression  resolves  itself  chiefly  into 
anxiety  and  perplexity.  A  perasal  of  his  cjises  and  their  analysis  and  ctmjpari.'Hjn 
with  his  ''affective  mi^lancholia"  and  the  conscientious  description  of  a  gnmp  of  in- 
termediate cases  shows  one  at  once  his  whole  attitudt;,  which  is  one  twt  (*nit  on 
clftssifu'dtions,  hut  on  understanding  of  the  case.  The  anxiety  pm^hoses  are  brou/arht 
into  close  rt'lation  with  the  somatopsychoses  and  hypochondnac^u  disorders,  forming 
a  group  of  eases  that  usually  appt^ars  in  our  statistics  as  *'melanchoha." 

The  next  type  is  acute  hallucinosis,  followed  l)y  the  sensory  alloi)sychoses  of  which 
dt^liriuni  tremens  is  a  prototype  ;  then  comes  the  groui)  of  autopsychoses  including 
certain  hysterical  states,  certiin  forms  of  Walinsmn^  ana  im])erative  concepts.  Next, 
Wernicke  deseril)es  affective  melancholia  and  simi)le  mania ;  then  hyperkinetic 
motility  psychoses ;  then  confused  mania ;  further,  akinetic  motility  psychoses ; 
later  certain  compound  forms  ;  and,  finally,  as  a  grouj)  on  an  etiological  basis,  general 
paralysis.  Finally  he  reviews  other  etiological  gn>ups,  the  course  and  outcome,  and 
<lissimulation  aiKi  simulation,  and  the  outlook  in  the  direction  of  a  pathological- 
anatomical  und(Tstanding  of  mental  dis(»ase. 

We  now  turn  to  Kraepelin.  The  literar>^  antec(;dents  of  his  18%  edition  lie  in 
tlu;  direction  of  the  i)sychological  experiment  and  of  clinical  psychiatry.  His  chief 
contributions  to  science  are  :  (1)  Studies  of  the  influences  of  alcohol  and  other  sub- 
stine(»s  on  mental  activities,  Ix'gun  in  Ii<'ipzig  under  the  influence  of  Wundt.  (2) 
Studies  of  a  clinicjd-etiolojrical  cliaracter. '  (3)  Descri])tive  and  anal.vtical  studies  of 
disorders  of  memory.^     (4)  The  various  editions  (»f  his  text-book  (1880-1899). 

The  first  edition  of  the  text-book  was  the  first  extensive  publication.     It  stands 

^  "Arch.  f.  Psychiatrie,'*  vols,  xi  and  XTI. 

^  "Arch.  f.  Psvchiatrie,"  vols,  xvii  and  xviii. 
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thoroughly  od  Wundt's  grounds  in  its  general  purt,  and  in  the  special  part  ranges 
itself  at  once  witli  the  works  that  furnish  dcscnntions  of  types  of  events  with  little 
reference  to  individual  cases.  The  relation  to  Wuudt  gave  the  book  the  stamp  of 
the  most  up-to-date  attempt  at  i»sychopathology,  and  it  wah>  recommended  in  my 
years  of  study  as  the  best  psychologicallyi  while  Kraift-Ebiiig  was  commended  a8 
uia$t  excellent  clinically,  although  to  my  mind  Schiile  would  i)robably  have  deserved 
the  first  recommendation  for  descriptive  accuracy  (it  is,  however,  rather  more  true 
to  nature  and  more  complete  than  is  good  for  the  student).  My  personal  reminis- 
oenoe  of  the  third  edition  of  Kraepehn  is  that  of  a  systematic  and  very  readable  work, 
bat  not  of  the  kind  that  would  nave  evoked  in  any  one  such  a  distinct  feeUng  of 
contrast  with  other  books  and  clinical  teachings,  as  the  last  two  editions  have  pro- 
Toked. 

The  striking  feature  of  the  book  was  the  marked  change  which  occurred  from 
edition  to  edition,  and  the  gradual  growth  of  what  was  at  first  a  small  compend  to  a 
work  consisting  of  two  large  volumes  and  treating  the  subject  irom  a  totally  different 
standpoint. 

As  the  neurolo^cal  studv  of  the  brain  and  the  extension  of  neurological  views 
into  psychiatry  man^  Wernicke's  work,  so  do  psychological  experiment  with  drugs 
and  its  method  of  investigation  show,  in  a  way,  all  through  Kraepelin'swork.  The 
working  of  the  minds  of  the  two  investigators  is  distinctly  expressed  by  their 
chief  interests  in  research.  Their  method  in  psychiatry  is  described  by  both  as 
essentially  clinical.  We  have  shown  it  in  our  review  of  Wernicke,  and  Rraepeliii 
claims  for  his  whole  recent  tendencv  the  distinctive  term  *'cliniwU,"  with  much 
justification  (in  a  specific  sense,  whicn  is  best  illustrated  by  the  simile  of  longitudinal 
sections  of  the  cases,  i.  e.,  the  study  of  the  entire  course  of  the  disease  is  expected 
to  reveal  its  true  nature,  rather  than  the  mere  cross-section,  the  temporary  picture 
of  just  one  phase  or  episode  by  itself).  Wernicke  starts  from  thoroughly  analyzed 
observations  of  individual  specific  cases,  Kraepelin  from  groups  of  cases.  Only  in 
his  '^  Leitfiulen,"  published  m  1900,  does  KraepeHn  give  complete  records  of  indi- 
vidual cases,  and  tnese  are  mostly  analyzed  from  the  point  of  view  of  course  and 
outcome.  There  is  nowhere  a  careful  analysis  of  the  **  contents  of  consciousness," 
in  Wernicke's  sense  of  this  phrase,  but  there  is,  on  the  other  hand,  a  most  consci- 
entious analysis  of  the  form  of  the  stretim  of  menUil  events,  and  of  general 
s}rmptomatology.  He  makes  the  sequence  of  events  the  main  point,  as  in  an  experi- 
ment 

This  emphasis  of  the  stream  of  events  points  to  a  training  obtained  through  the 
practice  of  experimentation.  It  supplements  Wernicke's  localizing  analysers  in  a  very 
unportant  way,  and  (as  the  reading  of  Kraepelin  would  lead  one  to  think)  perhaps 
even  replaces  them  essentially.  Wernicke  shows  us  the  patient  as  representative  of 
a  group  of  symptoms  in  a  topographic  arrangement  more  or  less  in  harmony  with 
the  problems  of  localization.  Wernicke's  conscientious  adhesion  to  the  facts  does 
not  fail  to  represent  the  symptoms  as  a  chain  of  events  ;  but  the  light  is  expected 
from  grouping  the  symptoms  topographically — ciithor  ao<tonling  to  divisions  of 
one's  mental  world,  into  auto-,  alio-,  and  somatopsychoses,  or  according  to  lociilizing 
schemes  in  the  brain  (sejunction)  or  organism.  It  is  a  chnhi  with  the  links  simul- 
taneously before  us,  not  a  stream^  concerning  which  we  would  natundly  be  intc'rosted 
mostly  in  the  direction  and  source  and  aim  of  the  current.  In  Kraepelin  the 
chnmohgical  side  prevails,  as  it  were ;  and  from  the  fifth  edition  he  Siiys  pmcti- 
cally  :  It  is  the  sequence  of  events  thvX  is  of  medical  iinix)rt;ince  ;  the  i)rognosis,  the 
outcome,  is  the  issue,  and  traits  in  the  seciuence  of  events  are  fn)ni  the  start  the  best 
material  upon  which  to  build  nosological  conclusions.  With  Wernicke,  the  exist- 
ence of  anxiety  leads  to  the  creation  of  an  anxiety  psychosis,  in  which  he  distin- 
guishes allopsychic  and  somatopsj^chic,  intestinal,  ascending  and  diffuse  forms,  and  a 
paralytic  type — a  group  which  includes  acute,  subacute,  and  chronic  disfjrclors  of 
totally  different  nature,  to  be  differentiated  in  each  individual  case.  Anxiety 
appears  as  a  fundamental  symptom  in  almost  every  cross-section.  Kraepelin  divides 
these  cases  into  totally  different  groups — into  involution  melancholia,  into  forms  of 
dementia  praacox,  and  formerly  also  paranoia,  awording  to  the  nature  of  the  course 
and  especially  the  outcome  of  the  disease. 

In  Ziehen,   too,  we  find  much  reference  to  sequences,  but  in  a  much  more 
restricted  sense.     While  Wernicke  divides  the  fiicts  of  observation  into  groups  of 

Sractical  importance,  relatively  free  from  traditional  psychology,  merely  obe)nng  the 
emands  of  his  clinical  sense  and  neurological  habits,  Ziehen  groups  them  according 
to  his  pQTchology,  which  shines  rather  by  its  formal  logical  finish  than  by  considera- 
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tion  of  the  special  demauds  of  medical  expericDce.  He  places  emotional  life  and 
iutellect  in  two  distinct  categories ;  and  mental  disorders  are  classified  into  affective 
and  intelleittual  forms,  and  in  a  more  fundamental  way  into  those  without  and  those 
with  intellectual  defect  (the  dementias).  This  strictly  analytical  psychological  plan 
has  its  clinical  justification  to  some  extent,  and  it  employs  certam  principles  of 
chronological  sequence  of  development  to  some  advantage.  For  instance,  experience 
shows  that  it  is  (juite  a  different  thing  whether  depression  sets  in  and  is  followed  b^ 
delusions,  or  whether  delusions  set  in  and  are  followed  by  some  depression.  This 
is  a  principle  of  sequence  quite  extensively  used.  Kraeneliu's  obf$ervation  of 
se<iuonces  refers,  however,  much  more  to  elementary  biological  facts,  and  is,  as  such, 
inuepeudent  of  psychological  systems.  The  most  distinctive  part  is  the  description 
of  streams  of  psychic  events.  That  Kraepelin  still  adheres  to  Wundt's  general 
plan  of  classification  of  psychology  in  his  general  symptomatology,  I  consider  quite 
accidental,  and  of  no  positive  couseciuence  whatever,  although  I  admit  that  it  haa 
certain  distractive  conseuuences.  Without  Wuudt's  psychology,  Kraepelin  would 
much  more  likely  break  through  to  a  less  formal  presentation  and  shape  his  general 
part  into  more  profitably  arranged  matter. 

For  years  Kraepelin  has  been  at  work  studying  the  effect  of  drugs  and  of 
fatigue  and  other  influences  on  the  trend  and  form  of  menUd  reactions.  For  this 
purpose  he  has  systematized  experimental  tests,  from  which  he  derives  his  informa- 
tion in  a  immber  of  directions  which  are  really  more  modifications  of  general  biolog- 
ical traits  than  to])ic8  of  logical  analysis  of  psychological  products.  His  data  refer 
mostly  to  the  amount  and  efficiency  of  work,  as  shown  by  tne  ergograph  exi)eriment, 
additions,  reading,  association-testa,  and  the  effects  of  practice  and  fatigue. 

These  data  play  a  ^eat  part  in  the  examinations  of  his  cases.  The  stream  of 
thought  and  its  deviations  from  the  normal  are  indeed  as  prominent  with  him  as  the 
cla«ssificjition  of  the  contents  of  consciousness  and  the  disorders  of  orientation  are 
with  Weniicke.  The  large  |m>up  of  manic-depressive  insanity  is  made  up  of  cases 
in  which  symi)toms  of  inhibition  of  thought  or  of  fljfrht  of  ideas,  stand  out  charac- 
teristically besidi!  emotional  and  motor  changes.  Tnis  group  is  the  best  founded 
entity  of  the  Heidelberg  school.  Clinical  ex|)erience  shows  that  the  traits  described 
mark  conditions  which  do  not  pass  into  dementias  and  which  stand  out  for  other 
reasons  (Ix'longing  to  the  typically  **  clinical  "  trend  of  thought)  as  a  disease-entity 
clearly  distinct  from  the  large  group  of  dementia  praocox. 

KTjie])elin  had  publicly  declined  the  method  of  Ziehen  and  expressed  his  disbe- 
li(;f  that  what  we  called  above  * 'logical  psychology  "  could  be  of  any  real  value  in 
psycliiatric  nosology.  Hi*  especially  criticized  Zienen's  paranoia  group  in  his  review 
in  the  ''  Zoit*ichrift  fiir  Nervenheifkunde,"  as  bringing  ttigether  essentially  chronic 
C4)nditions  and  acute  psychoses  of  a  totally  different  stamp,  siniply  because  the  dis- 
order ha])pened  to  be  in  the  field  of  the  intellect,  a«  Ziehen  dennes  it,  and  because 
the  (Toss-stHition  has  certain  similarities. 

Tht»  emaneiiiation  of  manic-depressive  insanity  from  the  rest  of  the  acute 
psychosi\s  brought  al)out  an  interesting  revolution.  It  implied  the  creation  of  a 
group  on  svmptoinatic  ioundation  and  at  the  siinie  time  with  a  definite  prognostic 
forecast.  This  coincidence,  and  the  practical  advantage  derived  from  it,  had  so  far 
been  the  distinction  of  only  three  forms  of  disease — of  general  paralysis,  of  paranoia 
(in  the  sense  of  a  chronic  delusional  transformation),  and  of  senile  dementia.  The 
result  of  singling  out  manic-dei)ressive  insanity  was  that  climacteric  melancholia  had 


deterioration  was  not  sufficiently  certain.  The  exhaustion  psychoses  remained,  but 
in  practice*  they  were  found  less  frequently  Injcause  many  cases  formerly  classified 
as  such,  showed  the  distinguishing  features  of  manic-depressive  insanity,  or  of 
psychoses  of  det(irioration. 

All  thnmgh,  general  paralysis  becomes  the  one  paradigm  of  a  mental  disease,  and 
th(^  traditional  I'ornis  are  (^lled  symptom -complexes,  unh^ss  they  fulfil  the  require- 
ment of  definite  etiology,  course,  and  outcome.  Fn)m  the  point  of  view  of  mental 
svniptoins,  as  such,  general  paralysis  gives  ind(?ed  the  greatest  ptwsible  latitude. 
What  distinguishe^s  general  paralysis  had  t4)  lie,  as  most  alienists  say,  either  in  t-he 
addition  of  the  projecttion  sjmiptoms  or  neun)logical  symptoms  which  characterize 
geiKiral  paralysis,  or  in  the  differences  of  mental  symptoms,  inasmuch  as  on  close 
observation  there  is,  after  all,  in  paralytic  paranoia,  paralytic  circular  insanity,  or 
paraljrtic  delirium,  a  certain   something  which  usually  makes  it  possible  to  dis- 
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tingaish  them  from  simple  paranoia,  maiiic-deprestiive  insanity,  or  delirium.  Krac- 
pelin  seems  to  tavor  the  latter  view  in  his  effort  to  show  that  even  from  the  mental 
imnptoms  one  can  make  a  diagnosis  of  general  paralysis,  and  he  emphasizes  lust 
these  distinguishing  features.  A  further  step  was  that  other  conditions  in  which  it 
wi>ald  be  possible  to  draw  conclusions  from  special  marks  of  the  symptom-complex 
(the  cross-section),  as  to  etiology,  course,  and  outcome  (the  longitudinal  section), 
oould  be  ailso  clawed  as  diseases — ^and  only  these. 

The  relatively  small  material  of  the  Heidelberg  clinic,  and  the  fact  that  it  is  fed 
by  a  district  which  is  easily  accessible  and  furnishes  extensive  records  of  the  pa- 
tients' families  and  relatively  uniform  conditions  of  life,  render  it  in  most  respects 
ideal  for  an  extensive  study  of  what  the  patients  were,  are,  and  prove  to  be,  in  tlie 
subsequent  years  of  their  lives.  These  are  points  which  Kraei)elin  made  all- 
imn(»itant  as  a  test  of  his  views.  Few  investigators  are  as  favonibly  situated  and, 
indeed,  few  were  prepared  to  bring  Kraepelin's  views  to  a  test  on  their  own  material. 
Moreover,  the  sense  for  the  distinctions  of  the  stream  of  thought  which  Kraei)elin 
makes  is  not  easy  to  aajuire.  The  reception  which  he  found  was  necessarily 
dependent  on  other  factors  as  well ;  but  nobiwly  Citn  i'ail  ti)  recognize  with  Wernicke 
that  his  presentation  has  found  the  greatest  appreciation,  es|)ecially  among  the 
younger  generation  of  alienists.  Whether  this  is  due  to  their  inexperience  or  to 
the  tickling  of  the  piilate  of  beginners  with  promises  of  prognostic  precision,  or 
whether  it  is  due  to  the  dogmatism  of  older  alienists  and  a  sort  of  pessimistic  vanity 
on  their  part,  it  will  be  our  tiisk  to  find  out.  To  me,  personally,  it  h:is  seemtMl  from 
the  beginnintr  to  be  the  most  stimulating  guide  availaole  for  hospital- physicians,  an 
excellent  ladder  on  which  to  climb  out  of  the  indifference  of  tnulitional  statistics 
and  the  apparent  hopelessness  of  even  our  best  efforts  at  accomplishment.^  Nolxxly 
in  this  country  has  shown  as  clearly  as  August  Hoch  how  valuable  Kraepelin's 
principles  are  for  one  sensitive  to  deviations  from  the  normal  stream  of  thought. 
With  the  greatly  varied  and  much  larger  and  (consequently  less  thonmghly  studied 
material  of  the  Worcester  Insane  Hospital,  I  found  many  difficulties,  but  Krae- 
peliu*s  principles  proved  most  valuable  aids  in  my  efforts  to  collect  material  ui>on 
which  to  base  my  own  psychiatric  views. 

I  have  freriuently  been  struck  by  the  <lifficulty  which  many  alienists  have  in  tlieir 
attempts  to  assimilate  and  correctly  rate  the  new  ac<|uisitions.  If  we  analj'ze  briefly 
what  Kraepelin  says  of  the  differential  diagnosis  of  varicjus  disease- types,  we  see 
everywhere  strong  emphasis  laid  on  certain  fundamental  traits,  many  of  which  have 
been  casually  mentioned  by  former  writers,  but  which  are  here  brought  into  a  closer 
connection  ;  instead  of  being  mentioned  as  accompanying  features,  they  become  dis- 
tinctive traits  of  entire  groui)s.  These  gnjups  are  created  for  a  definite  purpose', 
which  is  largely  prognostic,  and  Kraepelin  shows  that  distinctive  traits  are  available 
and  deserve  to  be  pushed  to  the  front  What  puzzles  the  reader  is  that  the  terms 
which  they  find  are  in  part  old  acquaintances  to  which  little  meaning  has  been 
attached,  and  which  are  not  very  coherent  from  any  point  of  view  of  localization, 
nor  always  clear  in  their  origin.  It  takes  close  inspection  to  see  that  the  old  vague 
terms  must  be  understood  with  new  definitions  and  restrictions.  Much  of  the 
difficulty  comes  from  KraejMjlin's  aversion  to  assimilating  the  views  of  other  men 
in  a  more  than  passing  way  (the  remarks  on  Magnan,  vol.  ii,  p.  199,  are  an 
exception).  It  would  be  so  much  easier  to  understind  him  clearly  if  we  knew  how 
he  deals  with  what  we  assume  to  know  (?learly  ourselves  or  see  as  a{«ej)ted  projwrty 
of  the  literature.  Unless  this  is  done,  the  uninitiate<l  rt^ader  will  ai)proach  the  task 
and  discover  in  the  writings  of  Kraepelin  chiefly  those  iM)ints  to  which  they  are 
positively  or  negatively  siensitive.  Kraei)elin  ccirtainly  dmis  not  help  one  to  start 
iTom  ^neraily  accepted  views.  There  is,  moret)V<'r,  a  (IcKjided  <lo(?matism,  perhaps 
more  m  certain  followers  of  Kraepelin,  than  in  KnieiHjlin  himself,  a  non-<*ompro- 
mising  attitude  which  makes  it  difficult  to  take  in  his  very  sweeping  changes  of  the 
tenets  of  psychiatry. 

Perhaps  too  much  is  expected  from  Kraepelin's  method.  Wernicke  frankly 
refuses  to  attempt  a  classification  of  crises,  but  offers  a  description  and  an  analysis 
of  manifestations  such  jis  everybody  will  be  able  to  rc'cognize  acrain  and  to  verify. 
Abimt  50  per  cent,  of  the  acute  cases  yield  readily  to  thip  plan.  Kraei)elin,  however, 
has  larger  grourw  which  would  seem  to  offer  a  gn^ater  guarantee  that  most  cases  can 
be  classified.  He  does  not  insist  enough,  as  a  cautious  teacher  should  do,  on  the 
existtence  of  an  irreducible  residuum,  such  as  all  honest  stitistics  should  make  pro- 
vision for,  and  his  followers  are  apt  to  become  imbued  with  the  idea  that  while  it  may 
be  difficult  to  classify  many  cases  in  the  current  official  statistics,  Kraepelin's  stand- 
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point  alluwB  of  classification  in  practially  every  case.  I  plead  guiltj^  myself  to  such 
a  tendency  in  the  past :  but  I  make  the  reuuirements  of  official  statistics  resftonsiUe 
for  this,  not  Kraepelin  s  teachings.  In  order  to  do  him  justice,  one  must  remember 
remarks  like  the  following  (v()l.  ii,  p.  2):  "  While  it  is,  therefore,  necessary  to 
leave  out  of  account — for  all  time  to  come — a  smooth  classification  of  mental  dis- 
orders of  the  nature  of  Lump's  b(»taniciil  system,  and  even  to  feel  resigned,  at  least  for 
the  present,  concerning  the  establishment  of  scieiitificjilly  well-founded  types,  there  is 
neverthelc^  a  practical  need  for  at  least  an  approximate  grouping  of  the  empirical 
raw  material.  Its  value  will  be  all  the  more  lasting  the  less  it  is  influenced  by  pre- 
conceived opinions  in  a  sober  digestion  of  facts."  Or  vol.  II,  p.  205,  in  the  final  dis- 
cussion on  dementia  praecox  :  **  Whether  dementia  pnecox,  in  the  scope  given  it  here, 
presents  one  disease,  must  remain  doubtful  for  the  present  at  least  It  .would  com- 
prehend aljout  14  or  15  i)er  cent  of-all  the  admissions,"  etc. 

We  also  find  repeatedly  the  admission  of  great  difficulty  in  differential  diagnosis 
and  considenibly  more  caution  than  e4juld  be  inferred  from  some  of  his  followers. 
The  danger  for  the  purity  of  his  views  comes  from  the  admittedly  practical  aim  and 
from  the  fact  that  prognosis  is  made  such  an  im])ortant  part  of  the  diagnosis.  The 
didactic  maxim  is  no  longer  chiefly  that  of  soIxt  analysis  of  what  comes  up  in  the 
empirical  field,  and  a  division  into  what  is  understood  scientificially,  and  what  not. 
Tlie  question  to  be  solved  is  one  of  prognosis,  which  must  anyhow  be  answered  at 
least  tiintitively  in  every  case.  To  be  sure,  this  most  stimulative  feature  of  Kniepe- 
lin's  teachings  can  be  used  most  profitably.  It  is  well  to  make  good  use  of  our 
natural  inclination  to  formulate  a  prognosis  and  to  sjiy  why  we  surmise  the  one  out- 
come or  the  other,  and  that,  in.stead  of  vague  generalities,  we  should  aim  to  reixird 
as  far  as  possible  traits  which  can  be  demo!istrated  in  the  patient  at  any  time,  or  at 
lejust  facts  accunitely  written  down  in  the  history,  not  general  phrases  and  intangible 
intuitions  as  the  foundation  of  prognosis.  This  is  part  of  the  eminently  didactic 
and  progressive  turn  he  gives  to  all  work  done  according  to  his  miixims.  But  every 
one  knows  how  man}'  cjises  there  are  in  which  a  prognostic  forecast  is  impossible,  or 
at  lojist  mere  guess-work,  and  in  thest^  a  conflict  Injgins  l)etween  compulsoiy  classi- 
fication and  classification  of  what  may  well  be  considered  as  ready  and  fit.  I  gladly 
acknowledg(5  my  deep  indebtedness  to  Hocli,  and  later  U)  Wernicke,  for  my  gradual 
re-emancipation  from  a  one-sidedness  for  which  I  am  sure  Kraepehn  could  not  have 
been  altogether  acc(>untable.  By  trying  to  fit  every  ciise,  one  comes  to  a  meth(xl  of 
diagn(Ksis  by  exclusion  which  is  not  worthy  of  the  term  of  good  psychiatric  work.  It 
must  be  said,  though,  that  Kraeix'lin  does  not  warn  us  sufficiently  against  the  ex- 
ptMlicnt  into  which  one  is  forced  by  an  exaggeration  of  the  imi)ortance  of  the  prog- 
nostic element  of  the  disease-concents.  (The  prognostic  element  has  been  again 
extolled  by  Aschaffenburg  quite  lately.) 

Tlu!  pun»st  expression  of  a  truly  ]»sycluatric  use  and  ela}M)ration  of  clinical  princi- 
ples, in  the  sense  of  KnieiKilin  at  his  In'st,  is  undoubt^idly  Hoch's,  both  in  his  general 
artieli^  on  the  methods  of  psychiati-y,  and  in  his  nionogrjijihic  articles  on  mania  and 
on  melancholia.  lie  sets  a  splendi<i  example  for  the  reriuirement  of  positive  traits 
for  differential  diagnosis  and  for  the  necessity  ui'  setting  them  forth  in  unmistakable 
observatiims  oi*  actual  crises,  and  not  in  vague  generalities.  As  soon  as  this  Ls  done, 
a  group  of  doubtful  ca.ses  is  created.  The  central  group  of  known  castas  is  kept  cl«ir 
of  admixtures  whi(^h  disturl)  the  outline  uiuiecessarily,  and  the  central  group  stands 
for  what  it  is  worth.  In  Kraepelin's  text-}M)ok  there  are  only  descriptions  of  gnmp.s. 
They  are  very  striking,  but  th<»y  do  not  reach  the  ideal  ol'  com|>osite  photographs. 
The  des<!riptions  contain  many  individual  details  which  would  be  submerged  in  a 
co!np(>siti'  phototrraph.  So  much  is  put  forth  in  one  chapter  that  recurs  in  a  similar 
way  in  another,  that  Wernicke's  criticism  ol'  haziness  of  distinction  beamies  quite 
justified. 

One  C4in  not  fail  to  sei^  in  Krae|K;lin's  work  the  slight  stress  placed  on  localization 
of  the  contt^nts  of  e4»nst*iou.sness,  excepting  as  far  as  they  are  demonstrative  of  certain 
general  trait.s  The  condition  of  the  stMisorium  (Besotwaiheif),  the  coherence  of  the 
stream  of  thouirht  and  the  forms  of  defwt,  the  extent  of  a  plastic  grasp  on  the  situa- 
tion, and  its  actual  utilization,  the  condition  of  acquisitive  and  reproductive  memory, 
the  existence  of  odd  and  straine<l  attitudes  as  compared  to  free  or  inhibiUnl  or  other- 
wise defective  determination  of  activity — the.se  are  nither  broad  and  biologi«dly 
important  tniits  which  always  recur  in  thci  differential  diagmwis.  A  distinction  into 
auto,  somato-,  and  allopsychic  disorientation  or  <lelusions,  etc.,  is  not  attempt e<i  or 
found  iHHH'ssarj'.  Analysis  of  types  of  delusions  and  hallucinations  receives  attention 
only  in  the  theoretical  part     The  symptom -wjmplex  as  such  is  no  longer  interesting 
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through  its  aiialysu  an  such,  but  through  its  position  in  the  entire  evolution  of  the 
disease.  And  under  this  influence  one  s  patience  for  the  analytsis  ol'  symptom-com- 
plexes or  case-records  depends  altogether  on  whether  the  evolution  and  the  outcome 
are  properly  reported.  This,  to  my  mind,  is  a  step  in  advance,  bringing  psychiatry 
forwara  into  the  line  of  natural  interests  of  the  physician.  We  come  down  to  plain 
qaestioDS. 

We  approach  now  a  very  important  point.  Kraepelin  subordinates  the  symptom- 
oumplcx  to  a  broader  clinical,  or  we  might  more  properly  siiy  to  a  more  sim[)ly 
medical  principle — that  of  evolution  and  outcome.  To  what  (extent  hius  he  created 
"diseases,**  or,  at  least,  to  wfuit  ccteitt  are  his  diseases  distinct  entities  from  the  jtoint 
of  riew  of  pathology  for  patln^logys  sake^  not  pathology  with  undue  reference  to 
practical  aims? 

Tlie  fif\h  edition  has  much  grciiter  pretensions  in  this  respect  than  the  sixth. 
In  1896  Kraepelin  practiciiUy  recognized  merely  : 

I.  The  ^up  of  exhaustive  and  infective  origin  (post-febrile  and  collapse 
dehria;  amentia). 
II.  Tlie  group  of  intoxication  (alcohol,  morphin,  cocain). 

III.  The  processes  of  disorder  of  metabolism  (myxedema,  dementia  pneeux, 

general  paralysis). 

IV.  Insanity  due  to  cerebral  disease. 

V.  The  disorders  characteristic  of  the  period  of  involution  (melancholia,  senile 
dementia). 

VI.  Constitutional  disorders  (manic-depressive  insanity,  paranoia,  disorders  ac- 
companying the  neuroses,  idioc}^). 

A  nuniber  of  these  categorical  steps  which  I  criticized  in  part  in  my  review  in 
the  "  Americjin  Journal  of  Insanity  "  (Oct.,  18%),  jis  undcmoiistrated  and  t<>o  per- 
emptory claims,  have  been  changed  in  the  sixth  e<lition.  The  idea  of  disea.ses  of  meta- 
bi>lism  is  less  prominent  and  the  term  constitutional  psychoses  is  omitted  ;  moreover, 
the  author  found  many  minor  changes  necessary.  In  it^^  present  shajw  the  most  dog- 
matic claims  are  dropped  and  the  whole  is  more  in  keepin.sr  with  the  quotations  from 
Kraepelin  in  an  earlier  part  of  this  chapter.  The  (juestion  whether  these  headings 
are  meant  to  describe  disease-entities  is  no  longer  as  definite  an  issue  as  when 
Kraepelin  first  boldly  made  the  claim  ;  and  we  are  altog(!ther  in  harmony  with  him 
if  we  ask  simply  :  To  what  extent  do  the  groups  appntach  the  requisites  of  a  defini- 
tion of  a  disease-entity  ? 

Here  we  meet  first  the  burning  question  :  Is  it  justifiable  to  consider  general  par- 
aJysix  the  paradigm  of  mental  disease? 

In  this  question  Wernicke  and  Kraepelin  tjike  extremely  oi)posing  views. 
Weniicke  calls  ceneral  paralysis  an  etiological  dise:use-group.  Tnie  to  tlui  facts,  he 
admits  a  parallelism  between  bniin-lesion  and  the  symptoms  of  the  lesions  of  the 
projection-system  and  of  defects  of  the  nature  of  dementia,  whereas  the  great 
variety  of  the  mental  pi(;tures  is  put  down  jis  yet  unexi>lained  an<l  uncorrelated 
except  by  amclusions  of  analogy.  The  mental  disonlers  are:  (1)  the  expansive 
autopsyehosLs  (the  megalomania  of  older  writers) ;  (2)  paralytic  mania  (not  always 
distinguishable  from  pure  mania,  and  frequently  passing  into  the  (jxpansive  auto- 
psychosis,  or  at  times  into  a  remission)  ;  (3)  afftretive  melancholia  (dej)ression  with 
feeling  of  insufficiency),  rarely  pure,  usually  with  an  admixture  of  delusions  of 
reference  or  with  symptoms  of  an  anxious  psychosis  ;  (4)  dcjpressive  melancholia 
(akinetic,  or  hy()okinetic  depression),  also  often  with  admixtures  of  delusions  of 
reference;  (h)  among  paralytic  allopsycjhoses  we  meet  fre(|uently  a  paralytic  delirium, 
Wtiich  may  occur  at  any  pha.se  or  the  disease,  and  at  times  resembles  closely  a 
delirium  trt^mens,  but  more  fre<iuently  a  stui:K)r  with  disturbtni  sensorium.  Or  the 
presbyophrenic  complex  occurs,  or  a  chronic  hallucinosis,  or  dream-states,  resembling 
epilepsy,  although  but  rarely,  whereas  the  anxious  psychosis  is  not  infn^quently  (jf 
paralytic  origin ;  also  hy))erkinetic  and  akinetic  motility  psychoses  (akin  to  cata- 
tonia) are  represented. 

On  this  irround  one  may  say  that  general  paralysis  may  show  itself  as  dementia 
after  a  simple  ixsychosis ;  but  usually  the  latter  shows  "  paralytic  "  admixtures  from 
the  start  or  passes  into  other  forms  (as  a  mixed  psyc^hosis). 

Nobody  will  deny  the  correctness  of  these  analytical  considerations.  It  does  full 
justice  to  the  absolute  necessity  of  leaving  the  diagnosis  in  suspense  in  a  number  of 
cases  with  indefinite  physical  and  mental  symptoms,  and  to  the  ctises  which  seem 
to  fevor  the  old  view  that  general  paralysis  may  be  a  complication  of  any  mental 
disorder,  an  occasional  surprise  in  the  course  of  a  paranoia  or  mania  or  stufM>r,  etc.. 
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examples  of  which  every  alienist  has  certainly  observed,  and  which  should  be  re- 
membered in  the  estimation  of  accuracy  of  a  diagnosis  of  a  simple  psychofsis.  It 
also  encourages  a  hope  of  Wernicke's  that  perhaps  it  might  become  pousible  to  use 
the  lesions  present  in  general  paralysis,  for  a  determination  of  what  parts  are  affected 
in  definite  types  of  psychoses.  Without  a  very  strenuous  effort  to  differentiate  these 
types  of  psychoses,  which  may  be  symptoms  of  irritation  as  well  as  of  dei'eot.  we  can 
not  expect  to  use  the  material  for  a  general  anatomical  explanation  of  mental  dis- 
orders. 

Kraepelin  compares  this  with  a  custom  of  the  past  which  gave  emjthasis  t4)  the 
mental  symptoms  and  qualified  the  accompanying  ner>-ous  disorders  as  simple  **  com- 
plications." To  him,  j^eneral  paralysis  is  a  ^>rogressive  dementia  with  hett^rogeneous 
nervous  phenomena  of  irritation  and  paralysis,  leading  to  a  complete  annihilation  of 
the  mental  and  physical  personality.  **Tnis  process  is  accompanied  on  the  mental 
side  by  more  or  less  prominent  symptoms  of  irritation,  of  excitement,  depression, 
and  by  the  formation  of  delusions  of  greatly  varying  content.  The  common  stamp 
in  all  tliese  derangements  is  a  characteristic  mentid  weakness,**  etc. 

Kraepelin  then  proceeds  to  analyze  the  fundamental  traits — gradual  deteriora- 
tion, disorders  of  sensorium,  exhaustibility,  disorders  of  acquisitive  and  reproductive 
memory,  especially  for  dates,  i>overty  of  the  stream  of  thought,  filling  up  of  gaji^  l>y 
confabulation,  lack  of  judgment  conceniing  the  illness,  etc.,  increased  irritability, 
and  later  dullness,  change  of  character  and  oehavior ;  and,  finally,  he  describes  the 
pliysical  symptoms  accompanying  the  disorders  of  mentality.  He  give*  up  an 
attempt  to  do  justice  to  the  umltiplicity  of  mental  symf>tom-complexes,  and  nierelv 
sketches  four  groups — the  depress<^d,  the  expansive,  the  agitated,  and  the  demcnte<f. 

From  ))nictical  and  esne<*ially  didactic  iMjints  of  view  such  a  presentation  com- 
mends itstili'  as  eminently  correct  and  useful  and  much  less  circumstantial  than 
Wernicke's.  One  may  even  go  further,  and  say  that  it  demonstrates  lack  of  clinical 
balance  in  thost;  who  put  so  much  strt»ss  on  formal  traits  of  insanity  as  to  oljscure 
the  chief  points  at  issue  for  the  beginner  and  the  practitioner.  One  may  well  say 
that  for  research,  Wernicke's  accurate  standpoint  is  highly  commendable,  and  even 
essential,  but  that,  for  the  needs  of  practice,  the  accentuation  of  the  dtniisive  fea- 
tures is  what  is  wanted.  This  is  undoubtedly  the  most  important  leason  taught  by 
the  ccnisideration  of  general  paralysis  and  i'ully  put  forth  by  Kraepelin.  The  next 
conse(iuence  is  the  rpiestion  :  Does  not  the  same  hold  for  all  other  mental  discasi»s? 
Is  thoTi",  not  too  much  enercy  spent  on  tht^  analysis  of  symptom-couij>lexes  fn»ni 
fruitless  points  of  view  at  tlie  expense  of  that  which  interests  practitioners?  Or 
has  the  time  not  ironic  yet  for  a  radical  cliange? 

Tlui  bold  stn)kt^  of  ISUft  has  reappeared  in  1899  in  a  dwidedly  mitigated  fonn, 
and  we  may  well  ask  :  Will  a  iuture  edition  continue  in  this  relative  retreat  and 
strike  a  level  more  in  harmony  with  the  average  (rons^'iisus  in  psychiatry'? 

Wherein  lies  the  strength  of  Krjiepelin's  jM)sition  ? 

The  most  suggestive  and  refreshing  impetus  of  Kraenelin's  de(>arture  d<x?s  not 
Yw.  cjuite  as  much  in  the  creation  of  patliologically  analyzed  and  unmistakably  under- 
st4)o(l  types,  Init  in  the  spirit  of  empliasis  of  that  which  is  medicidly  most  important. 
That  impetus  will  never  m^  lost  by  one  who  has  ever  been  affected  by  it.  Pescrip- 
tioiis  of  symptoin-(M)niplcxrs  without  descriptions  of  evolution  ana  outcome  will 
always  l>e  unsatisfying,  and  we  crave  for  complete  accounts  of  individual  cases.  But 
tlii^  (logmatisin  of  (lis<»ase-entities  and  oi'  d(»finite  disease-jmycesses  underlying  all 
their  symptoms  seems  to  nx'et  a  c(»rtain  ant*igonism. 

Ja'I  us  la'gin  with  mniu'c-(i^'])rexsfve  insajn'fi/^  and  give  Kraepelin  the  field: 

'*  Maiiic-denressive  insanity  comprehends,  on  one  hand,  the  entire  domain  of 
so-called  periodit;  and  circular  insanity,  an<l,  on  the  other,  simple  mania  usually  dis- 
tiiiguislMMl  from  the  al)ove.  In  the  course  of  years  I  have  become  more  and  more 
coiivinceil  that  all  the  pictures  mentiontKl  are  merely  forms  of  one  single  disc»as<^- 
process.  It  may  well  be  that  in  the  course  of  tinit^  a  series  of  subtyi)es  will  be 
made,  or  vxvu  that  certjiin  small  groups  will  Ihj  again  sepanited  entin^ly,  but  if  this 
happens  it  will,  as  far  as  I  can.stn^  certainly  not  ne  determined  by  thos<'  svinptiuns 
which  are  now  c^imnionly  put  into  the  foreground.  The  reason  ior  my  taking  this 
position  is  the  experience  that  in  all  the  diseast»-types  mentioned  certain  fundamental 
traits  rwur  in  the  same  shape  notwithstanding  manifold  sujierficial  differenci^s. 
Whoever  knows  the  fundain(»ntid  traits  will,  with  due  consideration  U)  certain  practi- 
c;il  difficulties,  always  }>e  able  to  conclude  from  a  single  phase  that  it  belongs  to  the 
largt?  circrle  of  fonus  included  under  manic-depressive  insanity.  In  this  way  a 
number  of  points  are  gained  for  the  special  clinical  and  prognostic  meaning  of  the 
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cfttie.  On  the  other  hand,  it  is,  as  far  as  I  can  see,  quite  im|K>ssible  to  find  any 
definite  boundaries  between  the  single  disease- pictures  which  have  been  ke[»t  apart 
so  far.  From  *  simple'  mania,  the  numerous  cases  with  two,  three,  tour  jittacks  in  a 
lifetime  lead  over  quite  gradually  to  periodic  forms,  and  irom  these  we  reach  circular 
insanity,  through  those  cases  in  which  a  more  and  more  marked  initial  or  terminal 
stage  of  depression  gradually  eomplictites  the  pure  picture  of  mania,  or  in  which  the 
long  series  of  maniacal  attacks  is  unex)>ectedly  interrupted  by  a  sUiU;  of  depression. 

"'  There  is  no  alienist,  and,  I  am  convinced,  there  can  not  be  one,  who  wouM  be 
able  to  recognize  from  the  temporary  picture  alone  whether  any  case  is  a  simple 
mania,  or  a  periodic  one,  or  circular.  However  different  the  picture  of  the  excite- 
ment or  the  depression  may  be  as  such,  it  tells  us  about  as  little  for  the  special 
clinical  interpretation  of  a  case  as,  for  instance,  do  the  various  types  of  paralytic 
excitement  or  depression  for  conclusions  a^  to  the  probable;  further  course  of 
dementia  paralytica.  There  are,  of  course,  in  either  cjise,  certain  general  st4itistical 
rales,  which,  however,  are  very  deceptive  for  the  individual  wise,  and  therefore  can 
never  be  of  use  f«jr  the  delimitation  of  reid  diseases. 

"  Moreover,  we  not  infretiuently  see  in  one  and  the  same  ease  the  most  different 
tenip)orary  pictures  follow  one  another.  All  the  manifold  tyj)es  oi*  manic  excitement 
may  replace  one  another  in  one  and  the  s<ime  and  in  successive  attacks,  in  simple  as 
well  as  in  periodic  mania,  and  in  circular  insanity.  They  appear  therefore  as 
eqnirfilents^  as  an  expression  of  quite  closely  related  iundamental  conditions  which 
pass  into  one  another  quite  naturally.  In  the  superficially  manifold  and  teni)>orary 
pictures  of  epileptic  insanity,  dementia  prsecox,  and  general  paralysis,  we  always 
turn  to  the  definite  fundamental  disease- process.  There,  all  recognized  pictures  ca!i 
develop  one  after  the  other  in  one  and  the  same  patient.  In  a  similar  way  there  is 
in  manic  depressive  insanity  a  definite  set  of  clinical  types  which  substitute  one 
another,  witnout  our  being  justified  in  tracing  the  innumerable  varieties  of  form  of 
the  disease-picture  to  essentially  different  fundamental  processes.  On  the  other 
hand«  we  are  quite  in  a  position  to  class  even  the  smallest  fragujent  of  the  course  of 
an  attack  which  belongs  here  as  belonging  to  the  large  frame  of  nianic-depR\«sive 
insanity.  There  are  no  bridges  leading  over  to  the  other  groups  of  mental  disorders, 
with  the  exoeption,  perhaps,  of  degenerative  insanity.  ^  For  all  these  reasons  I  am 
led  to  conceive  the  chnical  types  of  manic-depressive  insanity  as  a  unit,  and  to 
represent  the  individuid  tem|.)orary  pi<ttures  and  types  of  evolution  as  individual 
expressions  of  a  common  disease-process. 

'*  Mnnic'deprenaiDe  insanity^  as  its  name  indicates,  takes  its  course  in  single 
attacks,  which  either  present  tne  signs  of  so-called  manic  excitement  (flight  of  ideas, 
exaltation,  and  overactivity),  or  those  of  a  peculiar  psychic  depression  with  psycho- 
motor inhibition,  or  a  mixture  of  the  two  states." 

What  actual  help  does  Kraepelin  furnish  us  to  distinguish  his  manic-depressive 
cases  frr>m  the  other  acute  fxsyc hoses  ? 

First :  What  are  the  common  signs  of  manic-depressive  eciuivalents  ? 

Second  :  Which  are  the  most  important  equivalents  ? 

Kraepelin  considers  attention  and  comprehension,  the  sensorium  and  orientation, 
hallucinations  and  delusions,  the  stream  of  thought,  the  m(M)d  and  the  general 
effect  on  the  motor  life,  its  trend,  efiiciency,  exhaustibility,  with  spet^ial  reference  to 
speech  and  writing — mostly  points  which  are  op(;n  to  comparison  with  experimentjd 
material  and  in  many  respects  open  to  tt^st-exi)eriment  with  the  patient.  It  is 
hanlly  necessary  to  give  more  than  a  meager  summary,  since  an  abstract  is  available 
in  English. 

Attention  and  compreh^nxfon  suffer  in  all  but  the  sliglitost  cases.  In  excited 
phases  it  is  chiefly  an  extraordinary  distractibility  and  insufiicicnt  grasp  and  elal)ora- 
tion  of  the  rush  of  impressions,  showing  in  overexcitability  in  some  directions  and 
insensitiveness  in  others  (exposure).  In  depression,  distractilnlity  may  j^ersist,  but 
the  trouble  with  the  elaboration  and  comprehension  of  imi>ressions  is  much  more 
prominent 

The  sensorium  is  alwa3r8  slightlv  affected  in  severer  cas(»s.  This  shiiws  in  slight 
disturbance  of  orientation,  especially  concerning  t)ersons  ;  in  depressions  and  stupor 

*Which,  according  to  vol.  ii,  p.  529,  includes  the  general  neuroses,  manie-<lepres- 
sive  insanity,  certain  forms  of  imbecility,  and  perhajis  also  paranoia  ;  like  all  the 
products  of  the  theory  of  ** degeneration,"  an  etiologically  rather  vague  conglomera- 
tion in  which  constitutional  peculiarities  play  the  important  role,  whether  truly 
**  degenerative  "  or  not. 
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the  (listurbaDce  is  especially  apt  to  be  pronounced,  even  to  the  depth  of  a  lasting 
dream-state. 

IfaUucinations  are  not  infrequent,  usually  of  the  nature  of  illusions,  or  actual,  as 
especially  in  the  depressive  and  stuporous  phases.  Delusions  are  veiy^  changeable, 
but  sometimes  they  are  held  and  elaborateu  (ideas  of  grandeur,  persecution,  jealousy^ 
fear  of  poisoning).  In  depressions  there  occur  especially  ideas  of  sinfulness,  of 
persecution,  and  of  hypocnondriacal  nature.  Their  fre(|uently  fantiistic  nature, 
reminding  one  of  general  paralysis  or  senility  (especially  the  hypochondriacal  ideas), 
is  lieM  up  as  evidence  of  tne  view  that  neither  the  content  ot  delusions  nor  their 
mere  occurrence  allows  of  any  conclusions  concerning  the  nature  of  the  disease- 
process.  A  ct^rtain  insight  into  the  disease  is  usually  present,  but  excitement  or 
dejiression  is  usually  referred  to  personal  or  external  causes. 

The  stream  of  thought  shows  the  most  chanicteristic  disorders.  Merc  habit  and 
the  greater  ea.se  in  yielding  to  momentary  impulses  get  the  better  of  what  woul<l  be 
demanded  by  actual  circumspection  and  aim ;  and  a  flight  of  ideas  is  the  result 
There  is  no  tar-sighted  leading  purpose  ;  the  resulting  incoherence  is,  however,  not 
lawless.  The  unrestrained  yielding  to  all  sorts  of  impressions  and  whims  even 
(Tcates  the  apiHjarance  of  increased  f]^uickne.ss  of  perception.  In  depressions  the 
patients  may  actually  complain  of  all  kinds  of  thoughts  passing  through  their  heads 
and  of  the  roi^ulting  confusion ;  there  is,  moreover,  difficulty  in  disposing  of  the 
thoughts,  and  usually  an  actual  inhibition  of  thought,  so  that  the  patient  may 
appear  very  limited  and  even  demented.  Even  in  the  excited  phases  the  **  accelera- 
tion" of  ideation  really  only  covers  up  the  slowness  of  association  owing  to  the 
flightiness  and  instability  of  the  links  of  the  trend  of  thought 

The  mofxl  is  a  decided  feature ;  exaltation  or  irritability,  or  true  depression,  and 
not  infrwiuently  a  mixture  of  these  traits. 

The  most  .striking  disorders  belong  to  the  jmichomotor  sj)here.  The  patient  is  all 
activity,  yields  irrtssistibly  to  every  imfmlse ;  out  in  distinction  from  other  forms  of 
motor  restlessness,  manic  restlessness  can  almost  always  be  traced  to  some  mowxls  or 

{)ur poses,  playfulne8.s,  eta  The  condition  is  easily  exaggerated,  and  the  ready  incita- 
>ility  is  perhaps  the  fundamental  trait,  together  with  insensitiveness  to  fatigue.  The 
part  i)layed  by  sjieech,  the  tendency  to  drill  in  the  direction  of  alliterations  and 
rhymes,  is  espi»cially  important  owing  to  its  influenct^  on  the  flight  of  topics  in  which 
connection  and  leading  thought  are  lost  In  the  writing,  too,  the  trivial  signs  of 
activity  gcit  the  In^tUT  of  legibility  and  sense. 

In  (lei)ressi(>ns  the  v(;ry  opposite  otx^^urs  in  the  form  of  psychomot4)r  inhibition. 
Iinhjcision,  difficulty  or  inability  to  make  up  one's  mind,  show  especially  in  expres- 
sions, speech  ;  and  the  mere  hesitation  at  the  start  leads  over  to  hesitition  and  slow- 
ness and  weakness  in  the  execution.  External  stimulation  or  danger  may  overcome 
the  inhibition  ;  but  in  deep  depression  or  stupor  even  these  may  fail. 

Inhibition  and  faeilitiition  of  voluntarv  impulses  are,  however,  hardly  as  great 
contrsists  as  WDuld  sinnn  at  first  sight  They  are  so  apt  to  pass  abruptly  into  one 
another,  and  so  often  they  occur  in  a  peculiar  mixture,  that  the  characteristic  vari- 
ability of  the  voluntiry  responses  is,  after  all,  one  of  the  fundamental  traits  of  this 
entires  disease-group. 

For  didactic  and  practiciU  purposes,  Kraepelin  classifies  the  material  of  pertinent 
obser\'ations  into  three  main  groups — the  preeminently  manic,  the  preeminently 
dei)ressed,  and  the  mixed  states. 

He  gives  excellent  i)ietures  of  the  slightest  forms  of  excitement  (hi/poniama),  of 
severer  forms  (nKinia)^  and  the  forms  with  transitory  or  lasting  confu.sion  and  creater 
prominence  of  hallucinatory  and  delusional  productivity — all  with  chanict^^ristic  moods 
and  flight.  Finally  he  gives  a  picture  of  the  usually  much  sliorter  deJinnm  atfarks^ 
of  a  little  ov(;r  three  or  four  weeks'  duration,  with  a  very  rapid  development  of  a  di?ep 
dreani  like  trlouding  of  consciousness,  complete  disorientation  with  numenms  hallu- 
cinations and  ox)nfused  delusions  of  greatly  varying  (x)lor,  so  that  the  patient  drifts 
rapi<lly  from  ftiar  and  anxiety  t4)  elation  and  ecst4isy,  or  into  dull  indifference.  Sense- 
less moUyr  excit(;nicnt,  k^yond  th(^  ]X)ssibility  of  fixation  of  attention,  extrt»me  flight  of 
ideas  and  distraetibility,  vary  witn  times  of  confused  dullness ;  there  is  no  sleep ; 
moid  d(}c;iy  ;  frerjucnitly  tremor  of  the  whole  iKnly  and  lively  reflexes.  Remnants  of 
delusions  and  anomalous  mood  may  outlast  the  excit(»ment  and  confusion,  and  diffi- 
dence, irritability,  and  perhaps  also  slight  flight  of  ideas  may  persist  for  several 
weeks.  Fsually  the  events  of  the  psychosis  are  forgotten  completely.  The  duration 
of  the  manic  forms  is  longer,  usuallv  month.s,  not  infrequently  two  or  three  years, 
esp(»cially  when  there  are  manifold  delusions  and  only  moderate  transitory  exacerba- 
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tioDS  of  excitement  The  termiiiation  is  frequently  a  slight  depression  before  com- 
plete recoveiy  takes  place.  Ailer  severe  attacks  in  sonie  cases  it  seems  that  a  certain 
ttck  of  judgment,  lack  of  insight  into  the  disease,  irritability,  and  moodiness  may  be  a 
permaoent  residual. 

The  depressive  attacks  show  similar  degrees.  A  feeling  of  difficulty  of  concen- 
tration and  thought,  subjective  insufficiency  and  dulhiess,  a  hopeless  attitude,  lack  of 
interest  and  fear  of  the  future,  occasionally  imperative  trains  of  thought  (a  symptom 
common  to  types  of  degenerative  insanitv),  indecision,  and  inactivity  mark  the  lighter 
cases.  Some  cases  may  pass  into  a  real  stupor  in  which  the  patient  grasps  nothing, 
shows  hardly  any  affect  except  perhaps  slight  perplexity,  and  a  few  attacks  of  anxious 
self-defense.  Cfatalepsy  ana  aboulia,  or  planless  resistance,  may  be  met  with.  The 
memory  of  the  attack  is  very  hazy. 

In  a  second  large  group  delusions,  especially  of  sinfulness  and  persecution,  are 
saDeradded  to  the  disorder  of  thought  and  psychomotor  inhibition,  and  also  occasional 
haJlueinations  of  sight,  hearing,  etc.  Or  hallucinations  and  delusions  of  persecution 
may  set  in,  as  in  alcoholic  hallucinosis^  with  perfectly  clear  sensorium,  and  complete 
orientation ;  there  is,  however,  a  certain  monotony  in  the  complaints  and  a  rather 
rapid  giving  out  in  thinking,  speaking,  or  writing  ;  the  mood  is  one  of  discourage- 
ment, or  of  dull  staringj  or  of  despair  with  monotonous  wailing.  Usually  a  certain 
psychomotor  inhibition  is  demonstrable.  In  other  cases  a  deep  stuporous  cloudiness 
of  consciousness  may  appear ;  over  the  disconnected  but  greatly  varied  and  often 
absurd  deliria  and  hallucinations,  the  patient  bcHJomes  inac^cessible,  mute,  only  showing 
the  strange  mental  state  by  a  tense  anxious  expression  and  resistance  against  influ- 
ences, or  by  casual  odd  attitudes  or  motions,  or  by  an  (K'casional  suiciaal  iui])ulse ; 
or  at  times  they  produce  fragmentary  utterances.  Some  of  the  illusions  may  persist 
during  convalescence. 

The  third  '''"mi/ced^^  type  is  theoretically  and  practically  very  important,  and  its 
description  by  the  Heidelberg  school  a  most  creditible  achievement  Kraepelin 
refers  here  to  those  unaccountable  changes  from  exaltition  to  depression  and  vice 
versa,  and  to  the  actual  mixture  of  simultaneous  manic  and  depressive  symptoms, 
which  are  either  transitory  (jokes  or  other  signs  of  exhilaration,  or  of  facilitation 
of  voluntary  reactions  in  the  midst  of  a  depression,  or  depressive  and  anxious 
moods  in  the  manic)  or  persistent,  as,  for  instance,  the  cases  in  whom  the  manic 
sympt^iuis  coexist  with  inhibition  or  depression  with  excitement  thnmghout  the 
greater  part  of  an  attack.  He  describes  forms  of  exaltition  with  decided  dearth  of 
ideas,  slow  and  inaccurate  attention  with  times  of  very  inadequate  response.  With 
it  all  the  patient  is  cheerful,  laughs,  is  excitable,  makes  fun  ;  but  the  restless  activ- 
ity is  limited  to  a  few  pranks  or  occasional  outbreaks.  In  extreme  cases  the 
patient  appears  almost  stuporous  (hence  the  terra  '*  manic  stupor  ").  Other  cases 
are  exalted,  but  mainly  fault-finding  and  irritable.  These  conditions  are  not  infre- 
quent during  the  transition  from  manic  to  depressive  states. 

In  other  cases  depression  is  accompanied  by  a  veritible  flipht  of  ideas  in  the  ex- 
pression of  delusions  of  sinfulness  ana  despair  ;  or  the  j)atients  merely  speak  later 
of  the  rush  of  ideas.  These  episodes  occur  at  times  m  the  transition  from  de- 
pression to  mania. 

If  we  add  to  this,  that  the  phi/sical  conditi/m  shows  certain  definite  relations  to 
the  mental  disorder,  that  cause  and  nature  appear  to  be  mainly  constitutional,  that 
the  course  is  episodic  and  onlv  in  4  or  5  per  cent .  consisting  of  continuous  circles, 
and  that  only  in  few  cases  slight  residuals  develoj)  (»)nly  the  short  attacks  which 
recur  very  often  seem  to  tend  to  a  certain  deteriorati<:)n) — we  have  a  fair  summary  of 
the  group. 

After  his  description  of  the  forms,  Kraepelin  resumes  the  discussion.  He  points 
out  the  great  variability  and  relative  triviality  of  the  cause  of  single  attacks,  and  the 
often  surprising  independence  of  the  whole  group  from  external  influence,  and  in- 
sists on  the  constitutional  feature  in  their  etiology. 

Kraepelin*s  argument  appears  very  convincing,  unless  there  should  be  too  many 
transition  cases  to  the  group  of  dementia  pneeox.  There  also  may  l)e  a  question  as 
to  whether  the  periodic  mental  disonlers  are  really  all  manic-depressive.  It  cer- 
tainly demolishes,  effectively  in  the  eyes  of  an  impartial  alienist,  the  old  dogma 
concerning  certain  traditional  distinctions,  and  pushes  to  the  front  matters  of  greater 
medical  interest 

We  must  now  take  up  another  large  group  of  Kraepelin's,  that  of  deninitia 
prrrctxt.     As  will  be  remembered  from  the  quotation  heretofore  (fited,  it  is  a  pro- 
visional group,  originally  described  as  a  disease  of  metabolism,  together  with  myx- 
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edema  and  general  paralysis.  Referring  to  our  previous  remarks,  we  recapitulate 
Kraepelin's  belief  of  1896.  He  realizes  (tifth  edition,  p.  414)  that  he  goes 
beyond  the  facts  established  by  research  by  assuming  that  in  all  these  diseases  the 
cortex  is  damaged  by  poisons  produced  by  a  morbid  constitution  of  the  fluid  parti) 
of  the  body  owing  to  the  derangement  of  certain  organs  which  have  a  sjiecial  influ- 
ence on  metabolism.  ''This  conception  proved,  however,  so  fruitful  in  m3rxedema 
and  cretinism  that  its  iuither  application  is  warranted  on  the  mere  fact  that  the 
clinical  coincidence  with  these  forms  is  vei-v  obvious  in  the  chief  characteristics. 

This  assumption  has  been  dropped  for  lack  of  suflicient  evidence,^  and  the  term 
**  processes  of  deterioration  "  is  abandoned  biKjausc  deterioration  is  the  key-note  of 
general  paralj'sis  and  of  senile  dementia  as  well,  and  they  might  be  understood  aa  in- 
cluded under  that  term.  We  shall  also  see  that  Kraepelin  aajuiesces  in  the  generally 
accepted  distrust  of  prognostic  principles  at  lea^it  in  melancholia  (which  is  a  diseajse 
of  variable  prognosis,  and  there foi*e  a  different  sort  of  an  entity  from  Kraepelin's 
other  disease  types,  one  not  consistently  created  from  the  i)rognostic  standnoiut);  and 
we  may  well  be  anxious  to  learn  why  deterioration  should  l>e  considered  the  chief 
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the  termination  in  a  special  kind  of  state  of  mental  weakness,"  Kraepelin  adds  : 
*'  It  seems,  however,  that  this  unfavorable  termination  need  not  take  place  without 
exception,  but  it  is  so  uncommonly  freijuent  that  for  the  present  we  still  prefer  to 
maintain  the  term  i!i  use.  Perhaps  other  terms,  such  as  that  (iWlemeiiza  primittva 
of  the  Italians,  or  tf^mentia  s/m/>?6x  (preferred  by  Rieger)^  are  even  more  appropriate. 
According  to  the  cliniciil  and  anatomical  facts  known  so  tar,  I  cannot  doubt  but  that 
we  deal  here  with  severe  damage  to  the  cortex,  as  a  rule  but  partially  recoverable 
at  best.  Whether  the  <lisease- process  is  the  same  throughout  must  be  left  in 
uncertainty  at  the  present  time. '  *  Further :  ' '  The  variability  of  temporary  pictures 
(symptom -complexes)  which  we  observe  in  the  ajurse  of  dementia  praecox  is  very 
large,  so  that,  on  superficial  observation,  the  inner  con nwtion  can  oflen  be  recognized 
only  with  great  dimculty.  We  find,  however,  certiiin  fundamental  derangements 
over  and  over  agaiti  in  a  more  or  less  explicit  form  ;  most  |)urely,  it  is  true,  in  the 
terminal  states  in  which  the  more  or  less  awiidentiil  and  transitory  accessory  symptoms 
of  the  disease-process  have  receded  behind  the  lasting  and  characteristic  changes  of 
the  mentil  life." 

This  elevation  of  the  "outcome"  to  a  nosologicjd  criterion  is  a  ver>'  radical  step. 
A  priort\  many  objections  on  general  tnedical  principles  n^volt  against  it.  But  all 
objections  will  fail  if  the  empirical  result  is  iti  harmony  with  the  claim.  In  an  em- 
pirical science  we  are  far  less  c^incerned  alxmt  the  rciisoti  of  the  fact  than  about  it,** 
(UTtainty,  and  the  possibility  of  predicting  it  frotn  conditions  which  do  not  already 
include  it,  or  include  it  so  that  it  was  not  formerly  recognized. 

In  Kraepelin's  lH)ok,  we  look  in  vain  for  the  term  swondary  or  terminal  dementia. 
Since  the  collapse-delirium  and  the  (rare)  amaifia  (which  comprehends  only  }  per 
cent,  of  KraejH'lin's  cases)  do  not  leave  behind  <lementia,  since  the  toxic  psychos<«< 
are  a  toi)ic  by  tlieniselvi's.  and  of  relatively  good  prognosis.  a!i<l  epilepsy  and  Wnility 
are  anyhow  <listinct  entities;  moreover  since  manic-(iepres.**ive  insanity  nas  (me  of  its 
fundamental  raisons  iVCtre  in  the  exemption  from  deterioration — we  inust  see  in  the 
eases  of  dementia  jujccox  the  almost  exclusive  ground  for  the  development  of 
' '  secondary  dementia. 

Let  us  se«'  what  Kiaej)elin's  distinctions  are  : 

In  mwic-ilninasive  wsanih/  \vo  found  our  diagnosis  on  a  triad  of  symptom -pairs — 
exaltation  and  (lei»ressio!i  of  feelings  (as  we  have  learned  frcmi  Wernicke  ;  not  to  be 
mixed  up  loosely  with  i>eri)lexity),  flight  of  ideas  or  inhibition  of  thought,  and  irre- 
sistible j)sychoniotor  unrest  or  inhibition.  Thesis  fundamental  symptoms  decide  the 
(liairnosis,  and  our  final  question  will  be  :  Are  they  traits  of  cfmstituticm  and  tem- 
porary exagijeration  of  individual  make-up,  or  are  they  the  expression  of  a  special 
disi':u<e?  To  what  extent  are  they  at  the  core  of  the  pathological  process,  and  to 
what  extent  collat^^ral  evidence  or  in<lividual  response?  Do  they  explain  the  ten- 
dency to  recurrence  and  the  absence  of  deterioration  in  these  typ<»s? 

And  what  are  the  fundament^d  traits  claimed  for  d^mrntla  prceco.r  apart  from 
U'nnination  in  a  ju'culiar  kind  of  mental  weakness? 

^  And  to  those  who  do  not  live  in  goiter  regions  it  must  Ik*  especially  welcome  to 
see  a  iNinidi^tn  withdmwn  with  which  they  have  only  theoretical  exi)erience. 
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Kraepelin's  description  is  nut  very  direct.  It  follows  his  general  plan  of  examina- 
tioD,  which  makes  a  aissection  of  one's  experience  with  the  patients,  which  may  be 
distracting  for  one  not  hardened  and  trained  to  it. 

The  comprehension  of  external  stimuli  is  usually  not  deeply  interfered  with  ;  the 
patients  oflen  have  a  remarkably  good  understandmg  of  what  is  going  on  even  dur- 
ing great  excitement,  and  their  orientation  as  to  place,  person,  and  dates  is  usually 
surprisingly  intact,  except  occasionally  in  stujmr  and  profound  anxiety.  The  correct 
perception  is,  however,  at  times  concealed  by  delusional  interpretations,  and  espe- 
cially obscuretl  by  the  freauent  disinclination  to  give  an  aarount  and  the  tendency  to 
trifling  or  to  intentional  aeception.  Hallucinations  hardl}'  ever  are  missed  in  an 
acute  or  a  subacute  development  of  the  disease.  They  either  t)ersist  or  fade  slowly  ; 
at  first  they  are  usually  unpleasant,  and  later  they  are  taken  with  indifference.  Those 
of  hearing  are  most  promment,  next  those  of  vision  and  touch  and  sensfitions  of 
currenti>  of  contacts  and  of  various  influences.  They  are  frequently  looked  upon  as 
artificial,  as  a  kind  of  theater,  sometimes  amusing  ;  it  is  usually  difficult  to  get  de- 
scriptions. Otlen  they  are  absurd  and  incoherent,  even  when  the  patient  is  con- 
nected. 

The  sensorium  or  consciousness  is  perfectly  and  permanently  clear  in  many  cases. 
Temporary  cloudiness  in  excitement  and  stupor  is  usually  slight  and  often  only  ap- 
parent. Attention^  on  the  other  hand,  is  always  deeply  affected,  owing  to  great  dis- 
tractibility,  and,  above  all,  owing  to  a  lack  of  spontaneous  interest,  a  lack  of  real 
desire  to  digest  and  understand.  In  deep  stupor  or  advanced  dementia  it  may  be- 
come quite  impossible  to  rouse  any  attention  ;  on  the  other  hand,  there  may  be  a 
stealthy  curiosity,  breaking  at  times  through  the  negativism. 

Memory  is  relatively  little  disturbed,  surprisingly  so  Xi)r  fragmentary  knowledge 
of  dates,  school-information,  etc.  Also  the  acquisition  of  new  numbers  or  names 
by  apparently  totally  apathetic  patients  and  their  retention  for  days  and  weeks  is 
sometimes  surprising.  But  it  is  frequently  difficult  to  get  at  the  facts  owing  to 
negativism. 

The  coarse  of  thought  always  suffers  profoundly  sooner  or  later.  Even  apart 
from  the  incoherence  in  states  of  excitement  and  from  stupor,  there  is,  as  a  rule, 
an  increasing  dilapidation  of  thought.  At  first  it  may  show  merely  in  increased  dis- 
tractibility,  sudden,  erratic,  oflen  senseless  changes  of  topic,  and  in  the  interpolation 
of  superfluous  phrases  and  digressions.  This  not  infrequently  culminates  in  a  con- 
fusion of  speech  with  a  loss  of  all  connection  and  with  new  words,  oflen  in  striking 
contrast  to  the  connected  behavior  and  the  real  train  of  thought,  in  which  the 
I^tient  may  grasp  and  even  elaborate  in  good  order,  although  even  in  this  respect 
signs  of  stereotypy,  clinging  to  single  concepts,  and  the  recurrence  of  the  same  lim- 
ited phrases  for  weeks  or  months,  show  a  reduction.  Frequently  there  is  also  a 
tendency  to  rhymes,  to  senseless  repetitions  of  sounds,  to  forced  word-plays. 

Without  exception,  there  is  also  a  profound  damage  to  judgment.  With  all  the 
retention  of  old  knowledge  and,  in  some  ways,  of  its  use,  the  defect  of  attention 
does  not  fail  to  prevent  a  real  grasp  on  the  situation  ;  the  most  natural  conclusions 
fail  to  be  drawn  ;  discrepancies  and  objections  are  not  thought  of.  Hence  the 
erroneous  views  on  their  situation  and  condition,  the  inability  to  grasp  the  serious- 
ness of  the  disorder  and  of  its  consequences. 

Extremely  oflen  transitory  or  lasting  delusions  form  on  this  ground,  at  first  sad, 
hy|)Ochondriacal,  self-aocusatory,  or  persecutor3%  later  more  expansive,  but  mostly 
contrary  to  all  sense  or  at  least  more  or  less  erratic  and  somewhat  changeable.  Even 
in  the  clearly  paranoia-like  forms  the  delusions  gradually  lose  their  force  and  connec- 
tion, while  in  the  other  forms  they  finally  reappear  only  from  time  to  time. 

Very  striking  and  profound  disorders  regularly  t^ike  place  in  the  emotional  life. 
The  sadness,  anxiety,  or  excitement  of  the  onset  or  the  rarer  gaiety  with  iiumtKl- 
erate  laughter  pass  into  more  or  less  emotional  dullness.  This  is  perhaps  at  the 
root  of  the  general  indiff^erence  of  attention,  and  not  infrequently  the  first  sign  for 
parents  and  friends ;  matters  of  interest,  ties  of  affection,  even  wonted  pleasure 
(except  perhafxs  the  attractions  of  food),  are  neglect(?d  ;  and  occasional  irritability 
shows.  The  demeanor  and  activity  seem  to  show  a  g(;neral  reduction  of  voluntary 
impulses  in  general,  quite  plainly  in  the  terminal  stages,  but  often  at  the  outset. 
The  patient  becomes  lazy  and  neglectful ;  if  excitement  occurs  it  lacks  defiriit(^ 
aims,  and  is  a  ))lanless  discharge  of  inner  tension.  It  is  oflen  an  impulsive  reaction 
to  a  sudden  whim,  without  explanatory  reasons,  or  at  least  no  conviiujing  ones. 

The  same  inadequacy  of  control  shows  also  in  stupor,  which  is  genenilly  governed 
by  the  phenomenon  of  obstruction  of  will,  a  wiping  out  of  every  ini])ulse  by  a 
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stronger  oue  in  the  opposite  direction ;  this  is  especially  manifest  as  negativism 
which  is  shown  in  resistance,  aversion,  direct  perversion,  or  mere  inacce^sibilityi 
Even  in  ttiis  stage  sudden  senseless  outbreaks  are  observed,  perhaps  followed  as  sud- 
denly by  a  relapse  into  stuj)or.  Not  infrequently  the  same  impulse  reappears, 
fit4tr<'(ttypi€8  of  motion  and  uttitude  develop,  so  characttTistic  of  catatonia,  also 
verbigeration,  mannerisms  and  oddities  in  many  ordinary  actions,  which  may  {Hirsist 
for  years. 

Probably  in  some  connection  with  severe  damage  to  the  will  and  to  spontaneity, 
we  further  find  automatic  responses  to  8Uf/(/estion,  The  patients  become  members  of 
a  herd,  and  in  many  of  them  there  is  temporary  or  [>ermanent  catalepsy^  and  oi'teo 
echolalia  and  echopraxia.  Altliough  these  symptoms  vary  considembly  there  are 
probably  few  cuses  of  <ieme!itia  praecox  who  would  not  present  the  oue  or  the  other 
of  thcs(!  siirns  at  some  period  of  the  course  of  the  disease. 

The  capacitfi  for  work  suffers  very  considerably  without  exception.  The  patient 
needs  ur^in^  everywhere  and  is  incapable  of  adaptation  to  new  conditions.  Work 
of  a  monotonous  kind  is  oflen  done  faultlessly,  but  also  thoughtlessly  or  with  odd 
admixturt's. 

Thi'  physiail  conditum  is  equally  marked.  Fainting  spells  and  epileptiform 
convulsions,  more  rarely  spiisms  of  isolated  muscle-groups  (face,  arm),  tetany,  or 
apoi)hM'tiform  attsicks  and  even  prolonged  palsy  are  noted  as  preceding  the  disease. 
At  times  such  an  attiick  of  coma  is  the  beginning.  K.rae|>elin  noted  such 
incidinits  in  18  |)er  cent,  of  his  cases,  excluding  those  cases  of  spasms  or  fainting 
8i>ells  in  childhood  the  bearing  of  which  is  (juite  utu^'rtiiin.  Moreover,  there  were 
in  sevi;ral  instiinces  hysteriform  spasms  and  palsies,  aphonia,  singultus,  sudden  rigidity, 
local  (contractures,  etc.  and  lasting  peculiar  choreatic  motions  (athetoid  ataxia),  in 
two  cases  there  were  plain  aphasic  clisorders  during  a  sUite  of  dull  cloudiness  (inabil- 
ity t4)  riHcognizi;  and  name  objects  for  several  hours  although  the  patients  could 
si)eak  an<l  made  evi<lent  efforts). 

The  tendon  reflexes  are  always  increased,  also  frequently  the  mechanical  irrita- 
bility of  muscles  an<l  nerves  j  the  tmpils  are  often  wide  or  different ;  vasomotor 
disorders,  cyanosis,  circumscrilxid  eaema,  <lerinatograuhia,  and  at  times  excessive 
persf)i ration  are  found.  Saliva  is  often  abundant.  Tne  heart's  action  is  sulyect  to 
great  variation  an»l  is  oilen  weak  and  irregular.  The  temperature  is  usually  l<»w, 
the  menses  irreirular  or  absent.  The  ol)servati(»ns  (»f  disorder  of  the  thyn)id  have 
probably  only  local  inU'n^st.  Anemia  is  very  fre(iueiit.  Once  there  was  glyt^osuria, 
once  iM)lyuria.  SKhm)  is  nmch  <leranged  ;  the  appetite  often  perverse.  The  weight 
is  very  irreirular,  ana  is  apt  to  rise  finally. 

Since  the  forms  are  very  variable,  a  division  into  hebej)hrenic,  Ciitatonic,  and 
paranoie  forms  is  artifieial  and  claims  only  <lidactic  value.  For  a  siHH'ial  dcMTip- 
tion  we  nmst  refer  to  the  text.  For  our  present  jmrposi's  it  may  U*  siiflicient  to 
state;  that  the  i)aranoid  forms  are  given  the  p(H)rest  prognosis,  the  heln^phrenic 
forms  show  in  75  (ht  cent,  a  profoun<l  dennuitia,  in  17  jht  cent,  a  mtnlenite  de- 
mentia, ami  in  8  JUT  cent,  what  might  practically  be  called  a  nvovery.  Cat:(tonia 
results  in  i)\)  i>ercent.  in  a  neculiar  and  considerable  demt^ntia ;  in  27  T)er  cent,  the 
denuMitia  is  moderate  or  slivdit,  and  in  13  i>er  cent,  there  are  no  residuals  or  but 
sliL'ht  ones.  A  certain  iniinber  of  these  are,  however,  likely  to  exi>erience  fatal 
relapses.  Twenty  per  cent,  of  the  patients  show  prolonged  remissions  reseml>lin.4; 
recovi'iies  an<l  lasting  up  t^)  "five  to  ten  years."  The  remarks  on  the  rea.*<ons  for 
the  diffen'iice  of  prognosis  (vol.  II,  p.  180J  are  of  decided  importance  to  us. 

''To  my  regret  I  have  not  been  able  so  far  t(»  find  any  definite  |M>ints  from 
which  U)  draw  conclusions  concerning  the  probable  termination  of  the  individual 
case.  Considering  the  recoveries,  as  it  were,  jis  remissions  of  long  dunition,  w«» 
shouiil  have  to  answtT  the  question  :  Which  cas<'s  justify  hopes  for  the 
occurn*nce  of  prolonged  remissions,  and  aft<;r  how  long  a  time  may  we  still 
hope  for  oih;  ?  There  is  no  doubt  but  that  in  general  the  attiicks  of  rapid  on.*<et  are 
nioni  likely  to  lead  to  remissions  than  the  slowly  developing  ones,  very  much  as 
in  general  i>aralysis.  Since  an  acut^;  onset  with  vivid  excit(»ment  is  incompanibly 
more  frecpient  in  catiitonia  than  in  i\\v.  heb(»phrenic  forms,  we  may  well  make  this 
jiccountal)l<'  for  their  more  favorable  prognosis.  Moreover,  the  probability  of  con- 
siilerable  improvenn^nt  l^MMimes  less  in  a  measure  as  those  |wculiarities  develoj) 
which  we  fin<l  so  prominent  in  the  larire^  nuinU'r  of  certainly  incurable  cjises.  We 
nK'fition  the  loss  of  emotional  responsiveness  while  comprehen.Hi(»n  is  presiTved  ; 
further,  the  fixed  maruMTisins  and  stereotypies,  and  finally  the  |K?riodic  unarcHUint- 
able  depressions  and  excitements.      It  is  naturally  merely  a  supposition  so  far,  that 
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the  development  of  these  and  probably  of  many  other  signs  means  the  approach  of 
an  iucurable  terminal  state,  yet  many  experiences  are  in  favor  of  this.  A  very 
large  number  of  observations,  carefully  planned  and  continued  with  this  in  view,  will 
irradually  make  this  matter  clear. 

*'  It  18,  of  course,  not  always  easy  to  be  quite  sure  concerning  the  existence  of 
those  signs.  IndiAerence  toward  the  happenings  in  the  surroundings  may  also  be 
pretended,  through  negativism  or  through  stupor.  Only  when  the  patients  show 
absolutely  no  interest  in  their  fellow-patients,  their  relatives  and  their  occupation, 
notwithstanding  complete  composure  and  without  the  signs  of  negativism,  may  we 
conclude  that  the  emotional  responsiveness  is  actually  annihilated.  In  a  similar 
way,  only  the  truly  lasting  and  completely  fixed  stereotypies  can  be  used  to  judge  of 
the  chances  of  recovery,  and  only  those  dej)ressions  and  excitements  which 
enlarge  and  disappear  again  suddenly  after  quite  a  short  duration  and  at  more, 
or  leiss  regular  intervals.  On  the  other  hand,  the  persistence  of  a  decided  negativ- 
ism with  stu|)or  would  seem  to  be  open  to  far-reaching  improvement  even  after  a 
very  long  time.  In  definitely  incurable  cjises  the  negativism  usually  subsides  ijrad- 
ually  ;  yet  we  know  cases  in  which  a  negativistic  stupor  terminated  in  a  suriirising 
ret^overy  with  defect  after  three,  five,  and  even  eight  years.  Whether  sucn  cases 
im|>ly  probabilities  or  merely  remote  possibilities  requires  further  investigation." 

These  passages  should  be  sufficient  to  show  the  reader  the  caution  oif*  Kraepelin 
and  the  restriction  which  he  put  upon  himself,  and  also  the  points  which  he  is  led 
to  consider  most  fundamental  for  tiie  working  of  the  disease-principle  which  brings 
about  the  various  results. 

The  last  group  created  by  Kraepelin  and  to  be  drawn  into  the  scope  of  our  in- 
vestigation is  that  of  melancholia.  By  this  term  are  meant  all  the  morbid  anxious 
depressions  of  advanced  age  such  as  do  not  represent  phases  of  other  forms  of  in- 
sanity. Besides  depression,  there  are  always  delusion  formations,  especially  of  sin- 
fiilness,  but  also  of  persecution  and  hyi:)ochondriasis.  The  onset  is  gradual ;  the 
patient  feels  poorly,  is  anxious  and  dull,  worries,  but  has  good  and  bad  days.  All 
doubtful  acti(»ns  ever  done  assume  immense  proportions ;  against  the  remorse  no 
reasoning  avails,  and  the  ideas  seem  to  be  more  than  explanations  for  the  de[)ression. 
Fear  of  punishment  and  of  the  consequences  of  thoughts  and  actions  add  further 
elaborations.  Hyf)ochondriacal  ideas  of  effects  of  ill-j)ractices  or  interpretations  of 
temporary  sensations  are  fantastically  worked  out.  Isolated  hallucinations,  scolding, 
or  suggesting  things,  or  visions  of  all  sorts  of  absurd  things,  a<ld  to  the  torment. 
Bensorium  and  orientation  remain  clear,  notwithstanding  the  occ4isional  delusional 
statements  that  things  and  people  arc  **  different";  the  stream  of  thought  is  wjherent 
though  somewhat  monotonous,  although  the  patient  may  complain  of  ''so  many 
thoughts." 

A  second  group,  of  usually  older  patients,  may  be  made  of  those  cases  who  have 
more  prominent  erratic  and  absurd  aelusions  ancl  elaltM)rations  of  what  they  see  and 
feel;  forms  of  ^''depressirer  Wahnsinv.^^  Nihilistic  ideas  may  govern  the  field,  or 
at  times  meager  delusions  of  an  exalted  character;  hallucinations  are  more  marked  ; 
the  sensorium  and  orientation  are  frequently  less  clear.  The  stream  of  thought  is 
c<>nfused  and  monotonous,  especially  during  agitation  ;  invariably  anxiety  is  asso- 
ciated with  the  depression  ;  but  there  is  a  certiin  absorption  restricting  the  scope  of 
interest  Relatives  are  apt  to  make  a  deeper  impression  on  them  than  even  very 
excited  fellow-imtients.  Concerning  their  attitude,  there  are  all  grades  of  transitions 
of  agitation.  The  course  of  the  disease  always  sliows  a  more  or  less  regular  curve. 
The  prognosis  is,  on  the  whole,  doubtful.  Only  32  per  cent  recovered,  23  per  cent, 
improved  enough  to  go  home  and  partially  i*esuine  tneir  occ!Uj)ation,  26  per  cent,  re- 
mained uncured,  and  19  per  cent  nied  during  the  first  two  years.  Among  the  cases 
below  fifly-five  years  of  age,  40  per  cent  recovered  ;  of  tlu^  older  ones,  only  25  per 
cent.  The  unfavorable  turn  usually  shows  in  a  <i(K5rease  of  emotional  excitement 
without  a  decrease  of  the  morbid  wmcepts  or  with  a  development  of  absurd  delu- 
'  sions.  When  depression  and  delusions  nnally  fade,  the  patient  remains  dull  and  in- 
different, easily  discouraged  and  cryiner ;  in  graver  defect  the  patient  becomes  con- 
fused, forgetful,  devoid  of  emotions  ;  they  stand  around  dull  and  lamenting  monot- 
onously. Others  become  inacc(»ssible,  childish,  are  in  an  attitude  of  self-defense, 
gesticulate  and  mumble  t^)  themselves.  The  loss  of  weight  usually  continues. 
Autopsies  merely  showed  extensive  arteriosclerosis,  and  in  two  older  eases  signs  of 
beginning  cerebral  atrophy. 

Sixty  per  cent,  of  tne  cases  are  women  ;  most  of  the  attacks  occur  between  fifty 
and  sixty.     Etiologically,  heredity  is  moderately  prominent  (frequently  arteriosclero- 
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tic  disorders);  coustitutioDal  odduess  aud  external  condition  seem  to  play  a  great 
pait. 

Kraepelin's  description  includes  ujost  cases  of  anxious  malaucholias,  depressive 
*'  Wdhnsinn,''  and  the  senile  depressions.  It  ascribes  all  the  denressions  of  younger 
years  to  manic-depressive  insanity  or  dementia  praecox,  a  few  to  degenerative  iosiinity 
and  perhaps  also  to  hysteria.  Manic-depressive  insanity  which  may  begin  in  the 
IKiriod  of  involution  shows  a  more  rapid  and  favorable  course,  si^ns  of  manic  tniits 
such  as  considerable  impulse  to  activity,  flight  of  ideas,  exalted  ideas,  eheeriulness, 
without  any  signs  {y^  dementia  ;  in  the  actual  depression,  the  behavior  of  a  case  of 
melancholia  forms  throughout  the  natural  expression  of  their  anxious  or  irriuble 
mood  ;  wherejis  in  manic-depressive  cases,  indecision,  retiirdation,  and  inhibition 
of  all  voluntJiry  actions  sUmds  in  the  foreground.  On  the  other  hand,  whenever 
they  do  show  irritiibility,  it  is  always  accompanied  by  vivid  response  in  conduct  and 
utterances,  whereas  the  irritiibility  of  the  melancholic  bears  the  st^uup  of  inward 
anxiety.  Recurreiicxis  are  observed  in  15  i>er  cent.  In  some  of  the  eaikis  it  seem* 
that  a  priivious  attack  otrcurred  in  the  fourth  decade. 

Transitions  to  senile  confu.sion  are  (juite  gnwlual.  A  differential  diagnosis  fnim 
dementia  praecox  will  come  into  <iuestion,  esjHHiially  where  catatonic  signs  of  rigid 
negativism,  neculiar  silly  exciu^ments,  and  mannerisms  develop,  especially  where  the 
patient  is  otnei-wise  composed  and  oriented.  The  differential  diagnosis  from  general 
paralysis  is  said  t<.)  be  most  difficult 

About  a  dozen  cases  that  Kraepelin  has  seen  within  ten  years,  induce  him  to 
describe  separately  a  presenile  state  of  gradual  development  of  great  weakness, of 
I'udgment  with  delusion  formation  and  increitsed  emotional  irritability.  Manv 
hypochondriacal  tniits  remind  one  of  hysteria ;  the  delusions  are  fleeting  ;  they  lack, 
thi^  connection  and  elaboration  of  paranoia,  and  the  patient  is  ouite  inconsistent. 
Women  are  attacked  in  the  forties  or  fitlies,  men  a  little  later.  Heredity  is  almost 
constant.  The  exclusion  of  dementia  praecox  is  made  probable  bv  the  absence  of 
csitatonic  signs ;  what  may  resemble  them  is  not  simnly  impulsive,  but  alwaya 
founded  on  delusions.  The  termination  is  never  nrofound  dementia,  but  a  moderate 
weakness  with  a  few  changeable  and  disconnectea  delusions. 

We  now  turn  to  the  works  which  tiike  a  different  stsindpoint 

The  <tldt'r  writen  on  mania  and  on  mehmchoUa  were  obviou.sly  ki  as  decided  a 
position  as  the  one  tjiken  by  Kraepelin,  when  they  grouped  together  the  recovenible 
and  the  deteriorating  first  or  second  attacks  as  manias  and  melancholias.  Tliey 
considereil  it  impossible  to  make  a  distinction  according  to  the  outcome  cle^irly  from 
the  start.  On  the  other  hand,  they  pretend  that  tin;  attacks  of  jieriodic  mania  are 
distiriguishabit*  fnuu  the  simple  non-recurrent  attacks ;  at  It^ast  they  give  rules  of 
distinction  and  they  make  a  great  wise  of  the  distinction  of  excitement  and  dei)res- 
sion. 

On  the  Eurojican  cx)ntinent  the  acnte  p.v/c]inses  have  long  been  divided  into  more 
specrific  ^Toiins.  Mcynert's  amentia  and  the  tyju's  of  Wahnjtinn  withdraw  a  large 
number  of  tliose  castas  in  which  a  true  depression  or  a  true  exaltation  could  not  I.kj 
called  the  chief  an<l  lea<iing  feature.  This  purifie<l  the  groups  of  mania  and 
of  melancholia.  Mania  as  descrilxMl  b^  Mendel  (1S81)  is  not  es.s<!ntially  different 
from  what  Ziehen  and  the  earlier  editions  of  Kraepelin  imnlied  by  it.  Since  our 
whole  dist'ussion  would  lack  a  safe  foundation  if  I  should  take  for  grante<l  the 
rcadi'i's  knowUMlge  of  the  subdivisions,  I  give  a  summary  of  Ziehen's  groupinjrs, 
referring,  however,  to  Schiih^'s  '*  Psychiatric"  as  the  best  exi>onent  of  the  older 
standpoint  which  govinned  the  dissolution  of  the  huire  groups  of  what  is  called 
mania  and  melancholia  in  Anglo-American  psychiatric  literature. 

Ziehen  also  adhi^rcs  to  tin;  restrict<Ml  types.  From  his  first  edition  he  requires 
for  the  diairnosis  of  7n4mht—{\)  exhilaration  ;  and  (2)  acceleration  of  the  iLs«<K*iation 
of  ideas,  and  as  part  of  th(»  latter,  motor  agitiition.  All  the  symptoms  must  be 
<lerivcd  from  this  Ibrniula.  This  leads,  indee<l,  to  a  picture  identicjil  with  Kraeji*'- 
lin's  pure  manic  phase.  Ninety  p(;r  cent,  are  .siiid  to  recover,  5  |)er  cent  die  (►f  in- 
U*rcurrent  diseases;  acconlini?  to  the  first  e<lition,  in  10  per  cent,  (probably 
misj)rint?),  a(x?onling  to  the  s(H»on<l  edition,  in  r>  per  cent,  there  is  merely  a 
*' recover>' with  defect  "  or  a  real  secondary  dementia.  This  termination  seems  to 
oc(nir  usually  in  "  patients  who  have  had  s<;veral  previous  attacks  and  finally 
succumb  to  a  severe  one."  (A  publicati(»n  of  these  cases  w<mld  In?  very  valuable.) 
A^'ry  rarclv  a  case  passes  into  secondary  paranoia,  or  into  chnmic  mania  with 
persistent  hilarity,  fli<:ht  of  ideas,  and  motor  restlessne.»<s  without  any  intellectual 
defect.     Even  including  the  periodic  forms,  mania  is  a  rare  disease — only  three  or 
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fbar  ^r  cent,  of  the  admissiors.     A  safe  distinction  from  periodic  mania  and  cir- 
cular insanity  diR»»  not  exist     Periodic  mania  i«  probable  wliere  we  see  : 

1.  The  depressive  initisd  sUi^e  very  little  developed. 

2.  The  rise  and  the  decrease  of  exaltiition  very  sudden. 

3.  Relation  to  menstruation. 

4.  Very  marked  heredity. 

5.  Uy|M)mania  with  reasoning  triiti*. 

Circular  insanity  is  probaoie  wheie  the  initial  dej»re.ssion  is  long  and  where  de- 
pressions lasting  hours  or  days  interrupt  the  manic  picture.  A  diagnosis  is  only 
p06>ible  after  more  than  one  double  attack. 

Ziehen  distinguishes  irregular  recurrences  from  the  periodic  form  (especially 
frequent  with  hypomania). 

Afeiancholift^   according  to  Ziehen,    is  similarly  limited  to  those  cases  which 
develop  and  run  their  course  with  a  morbi  1  primary  depression  (with  a  decided  true 
affect  of  sadness),  and  a  primary  inhibition  of  thought.     The  effect  on  the  motor 
sphere  is  also  that  of  inhibition ;  but  this  effirt,  as  that  of  unrest  in  mania,  is  a 
cuiise<|uence  of   the   general  disorder  of  corticral  associations.      He  dcK-ribes  the 
!«iiUL>le  melancholic  depression,  and  the  graver  forms,  and  includes,  further,  the  cases 
with  anxiety,  even  if  anxiety  is  the  mo.<  prominent  and  even  initial  symptom. 
Kecoverj'  is  complete  in  90  per  cent  of  the  cases.     After  long  duration  there  may 
remain  a  certain  difficulty  for  complicated  tt)pics.     In  but  few  cases  silly  laughter 
ushers  in  a  secondary  dementia,  with  increasing  nunil)er  of  hallucinations  and  defects 
of    memory    and    judgment.      Or  the    melancholia  last.s  and   becomes  chronic. 
Secondary  paranoia  is  rare.     There  is,  however,  a  great  tendency  to  recurrences, 
sometimes  after  a  score  of  years  or  more  (such  as  one  attack  at  jmberty,  and  one  in 
the  climacteric  jwriod) ;  or  to  real  periodicity.     Hallucinatory  melancholia  is  not  as 
favorable  and   there  are  all  grades  of  transition  to  hallucinatory  ))aranoia.     Or 
melancholia  may  be  part  of  circular  insanity.     In  the  latter,  Ziehen  claims  the  oc- 
currence of  secondary  dementia  in  10  per  cent     As  to  fre<|uency,  circular  insanity 
precedes  all  other  psychoses  (?). 

Shipi(Uty,  a  disorder  characterized  almost  altogether  by  inhibition  of  all  asso- 
ciation of  ideas  with  practically  no  affect,  is  credited  with  60  ner  cent,  of  recoveries. 
Riccovery  with  defect,  rather  more  rarely  pronounced  se<!onaary  dementia,  or  occa- 
sionally 8econdar>'  paranoia,  or  death  by  intercurrent  disease,  or  permanent  apathy, 
make  up  the  other  40  per  cent  It  is  said  to  bi»  an  exhaustion  diseaust;  of  early 
years  and  rare  after  the  thirty-fifth  year.  How  often  recurrences  are  seen  is 
not  said. 

A  large  group  of  what  in  Anglo-Saxon  stitistics  is  customarily  cliLs*4(*d  as  mania 
and  melancholia,  is  put  under  the  heading  of  paranoia,  i.  e.,  disonlers  on  delusional 
or  hallucinatory  basis.  Here  only  the  acute  forms  interest  us.  The  aatfe  simple 
naramn'a  without  hallucinations  is  always  recovered  from,  but  has  a  great  ten- 
aency  to  recurrence.  Numerous  and  changeable  delusions  come  up,  with  variable 
affect ;  there  is  a  secondary  acceleration  of  ideation  and  airitation  ;  orientation  may 
suffer.  The  duration  is  rarely  more  than  three  weeks.  The  fTe<iueiicy  is  not  men- 
tioned. Far  more  frequent  is  the  acute  hnllucinatory  paranoia  which  Ziehen 
identifies  with  Mejmert's  amentia,  or  Fiirstner's  confusional  insjinity,  which  shows 
all  stages  between  pseudo-stui:)or  and  great  agiUition.  Nearly  TO  j)er  cent,  recover 
(usually  within  less  than  one  year),  but  many  of  these  show  recurrences  in  one,  two, 
or  three  years,  and  very  oft«n  the  second,  third,  or  fourth  recurrence  leads  to  secon- 
dary dementia  or  chronic  hallucinatory  i)aranoia.  Sc4ircely  30  per  cent.  r<'main 
permanently  well.  Secondaiy  dementia  follows  the  first  attack  in  at  least  15  per 
cent  of  all  the  cases,  especially  in  young  persons  ;  usually  the  patients  l>egin  to  give 
silly  replies  also  outside  of  their  hallucinatory  agitition.  The  parallelism  l)etween 
affect  and  delusions  is  gradually  lost,  etc.  Chronit;  hallucinat<»ry  paranoia  may  come 
abrmt  through  cumulation  of  many  recurrtMices,  or  following  a  single  attack  ; 
delusions  preponderate  over  hallucinations,  and  the  amlitory  hallucinations  ov(*r  the 
visual  ones.  Death  is  very  frequent  in  those  forms  which  are  known  as  delirium 
actitum.  (Ziehen  also  classifies  delirium  tremens  as  a  peracnte  hallucinatory  para- 
noia, **  which  fxxjurs  exclusively  in  chronic  alcoholism.  ')  Ziehen  al.^)  speaks  of 
periodic  acute  hallucinatory  paranoia  (periodic  amentia),  with  unfavorable  prognosis; 
and  of  the  much  rarer  periodic  acute  simple  non-hallucinatory  paranoia  ;  and  finally 
of  circular  paranoia  (tne  tyjHJ  of  acute  hallucinat4)r>'  paranoia  with  flight  of  ideas 
frequently  passes  into  a  stu|)orous  phase  and  tht;  cycle  may  recur).  RtH'overies  are 
rare  ;  but  tne  intervals  may  grow  longer.     Finally  he  classes  those  forms  of  periodic 
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insanity  in  which  the  types  vary  irregularly  (mania,  uiehincholiaj  and  various  forms 
of  acute  ha11u(!inat<)ry  paranoia),  as  ()oIym()rph(ms  perimlic  insanity.  In  a  foot-note 
he  adds  :  "  The  attempt  of  Krae|)ehn  to  eomhiiie  all  the  |)eriodic  and  circular  jisy- 
choses  and  siin))Ie  mania  (and  in  part  idso  melancholia)  into  one  disease  group,  us 
*  manic-depressive  insanity/ comes  from  a  confusion  of  tendency  to  recurrence  with 
periodicity." 

On  reviewing  this  brief  summary  (to  do  Ziehen  justice  one  ought  to  read  his 
descriptions,  of  which  only  a  bare  skeleton  is  given  here,  sufficient  Ui  hold  forth  the 
impoitant  issues  of  dis(!Ussion),  one  sees  in  most  forms  the  admission  of  '*  innumer- 
able types  of  transition,"  and  the  division  is  re(M»mmende<l  on  awount  of  i»*yeho- 
logical  ciearneNS.  Ziehen  does  not  stiite  how  many  cases  are  of  doubtful  classifica- 
tion ;  nor  does  he  attempt  espwially  to  single  out  the  tyfws  of  poor  prognosis  as  far 
as  htsting  <lefects  go.  Acute  simple  paranoia  has  an  al)soiutely  good  pnignosis,  next 
comes  ma!)ia  and  melancholia  with  90  per  eeiit,  and  finally  acute  hallucinatory 
pjiranoia  (which  includes  forms  with  or  without  (lisorientiition,  and  only  excludes  the 
symptcmiatic  deliria,  and  the  psychoses  of  epileiKsy,  hysteria,  etc.,  from  what  is 
oft<»n  ddled  "delirious  mania  '  m  America),  witli  70  per  cenk  and  only  40  \yex 
cent,  without  recurrence  in  ten  years,  or  30  per  cent  without  any  recurrence.  Just 
this  List  stat(Mn(int  might  well  be  tjiken  cum  grann  salis.  We  shall  also  see  the 
great  importance  of  investigating  and  gnmping  the  cjises  as  to  whether  the  attack 
shows  a  sufficient  (►r  a  trivial  constellation  of  etiok)gical  fiictors,  a  |M)int  not  sufficiently 
used  by  Zit^hen.  Stupidity  stands  last  among  the  acute  |>sycho.st;s,  lu**  recoverable 
only  in  (iO  per  CA?nt.  To  complete  the  \\A>  of  what  is  comm<Mily  clits.sed  as  acute 
insanity  in  this  country,  we  nnist  include  Zieheti's  atntes  of  ctonded  vojtgcufiisnesx. 
He  separates  them  from  acute  and  jR'racute  halluc^inatory  panmoia,  because  of  their 
sudden  on.siit  and  tcrmiiiation,  their  short  duration  (mumtes,  hours,  or  days),  the 
almost  c^ instant  (hifects  of  memory  (amnesia)  for  the  condition,  '*  .such  as  hardly  ever 
occurs  in  acute  hallucinatory  paranoia,  including  delirium  tremens,"  and  finally  because 
orii^ntation  and  coh(;rence  of  the  as.sociation  of  idejis  are  always  interfered  with, 
while  hallucinations  and  delu.si()ns.may  be  absent  in  ex(;eptional  Ciisi'S.  lie  admits 
that  tluMe  is  no  sharp  limit.  He  fin<ls  these  stat<»s  relattni  to  sleep  and  8<mi- 
nambulisni,  to  hypnotism,  to  epilepsy  (with  numerous  typas),  to  hvst<»ria,  and  finallv 
on  toxic,  congestive,  and  angiospastic  ground,  or  <u)nnect<Ml  with  migraintN  neuraf- 
gisus,  aff(M'ts,  and  traumatisms.  Finally,  he  treats  the  sympt<miatic  deliria  (I,  in- 
f(.H!tivt^  or  febrile  ;  2,  t^ixic  ;  3,  on  ground  of  defer\'escA'ncv  or  ciillaps** ;  4,  on 
ground  of  inanition),  the  ddiria  of  .seclusion  in  the  dark  and  the  di.sonlers  cm  c<mi- 
pulsive  ideas. 

Passintr  to  \Vtirnick<',  we  are  put  on  t4)tally  different  ground.  No  l(»ncrer  the 
skeleton  of  a  psycholo//y  which  could  as  well  1m^  derived  from  permutations  of 
concepts  of  tra<litional  i»sychology  (affijct,  ideas,  hallucinations  and  (h'lusions,  and 
tn^nd  of  association,  and  memory),  but — simjile  |)sychiatrie  ol)servation  ?  Ye.**,  t4)  a 
large  extent,  though  characteristically  stamped  by  a  spmal  terminol»)tfy,  only  in  ]>art 
derived  from  the  veiy  exci^lliuit  and  faithful  method  (»f  obseiTation  and  desrripticm 
which  we  liav<'  praised  in  Wernicke.  We  continue  our  analy.**is  interrupted  in  the 
earfuM*  part  of  this  chapter. 

To  start  with,  we  find  WtTnicke's  (nixfeti/  psi/rhosis  separated  frrmi  melancholia, 
as  with  Kraepeiin,  wln>,  how(^ver,  ])re.H«»rves  the  name  melancholia  for  just  the.se 
forms  and  classes  them  as  disorders  of  involution,  as  largely  (K*curring  in  the  climac- 
teri<!  or  post-cliniacterit!  period.  Wi;,  tlnTefore.  need  not  consider  it  in  our  eorn»- 
lation  with  manie-depr(^ssive  insanity.  It  is  sufficient  to  sjiy  that  W\*niicke  sees  in 
his  anxiety  jjsychosis  anxiety  as  tin;  fundamental  trait,  the  .source  of  morbid  conee]>ts, 
which  are  autojisychic  in  slight  atixiety,  allopsychic  and  somat4)psychic  in  dce|MT 
forms.  The  i<leas  will  oilen  appear  as  jdioTiemata  (voices),  and  the  other  .senses  may 
hallucinate  <lurin^  the  height  of  the  affiict,  in  epileptics  even  in  the  form  of  (^»m- 
bined  hallucination.  The  .self-appreciation  of  the  ))atient  .shows  always  depressive 
traits,  whih;  allopsy<'hic  orientation  remains  intact,  or  is  only  disturl)ed  by  irradiatii^n 
of  till?  peri)lexity  atul  id(?as  of  refertMice.  The  (h'(luctio!is  from  self-a(?<*u.sations  lead 
to  fear  of  ruin  even  of  the  family,  and  to  fear  of  danger  through  others.  Alcohol- 
ism, epilepsy,  the  climaet^'ric  periinl,  and  s<?nescence  furnish  the  gnaind  for  this 
form.  Tlie  allie<l  somatopsycho.ses  an*  probably  to  1m»  grouped  with  th<^  pani- 
!ioic  psychoses.  Wernicke  admits,  however,  a  cert^iin  crroui)  of  transntinn  ainen 
Itf'tinni  (injit'h/  ]m/r/if>sis  (iml  offWtlve  virhnwhoJia  (s(h»  later),  esj)ocially  in  young 
jMMi|)le  and  in  senility,  and  always  with  a  good  prognosis.  The  depression  is  more 
even,  anxiety  is  subordinate ;  allopsychic  ideas  are  subordinate.     Further,  certaio 
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fbruis  of  melancholia  ngiUita  may  consist  at  times  of  a  mixture  of  anxiety  \y»y- 
chue^is  and  the  manic  symptoms  of  flight  of  ideaij  and  flow  of  w<»rds.  The  acute 
ludlncinostig  (simply  hallucinatory  insanity  without  disorientation)  comes  under  con- 
sideration, inasmuch  as  not  all,  though  most,  of  the  cases  are  of  alcoholic  origin,  and 
btHniuse  it  might  be  mixed  up  with  anxiety  psychosis.  It  is,  howov<»r,  more  essen- 
tially hallucinatory,  more  contiimous  (much  more  itide))endent  in  its  (course  from 
the  degree  of  anxiety  as  such).  As  acute  expansive  autopsycln)sis  Wernicke  presents 
(p.  il24)  a  case  of  awite  delusional  insanity,  not  unlike  a  U'ginning  of  general  paral^'sis 
^ — a  Qiain  of  thirty-eight,  who  had  an  attack  of  ner>'ous  excitement  at  s(»venteen,  and  a 
young  man  of  twenty-two  with  a  j)eculiar  attjick  on  a  basis  of  aut<K'hthonous  ideas 
with  one  short  intermission,  not  purely  ** delusional,"  but  apparently  with  a  rush 
of  ifleus. 

The  range  of  the  diseasc-grou[)s  which  is  quite  certainly  covered  with  KnieiK^lin's 
nianic-ilepressive  insanity  is  taken  up  on  page  337.  Wernicke  prrsi'nts  two  (!ases 
showing  a  diametrically  different  picture,  one  of  nffcctire  rn*UinchoUa,  a!id  one  of 
manut^  instances  of  pure  depression  and  pure  exaltiition,  and  asstMMated  with  them 
intra|)syehic  afunction  or  hypofunction,  and  intrapsychic  hyiHTfunction.  From  the 
point  of  view  of  contents  of  cnmsciousness,  **autoi)sychic  orientation  "  suffers  first 
in  the  form  of  self-depreciation  or  exaltation  (megalomania). 

First  comes  vielancJiolia  with  its  intrapsycliic  afuncti(»n,  which  shows  at  once  in 
the  difliculty  of  decision,  and  the  dread  of  the  future  and  the  l(?eling  of  subjective 
insufficiency.  There  is  a  dulling  of  interest  and  psychic  feeling,  a  feeling  of  empti- 
ness of  life,  self-accusation  over  the  "neglect,"  a  feeling  of  unha])piness  (a  s|>ecial 
form  of  autc»)>sychic  perf)lexity,  whereas  hypochondriacal  depre.'ssion  is  a  somato- 
psychic |>erplexity).  Then  objwtive  symptoms  <ievelop  :  an  inactivity  (intraj>sychio 
akiuesis)  in  gi>eiK;h  and  action.  An  actual  retardation  duc^  to  great  difficulty  <»f 
reaction  goes  beyond  the  simple  picture  calhjd  fiffrctfre  mvJanchtUa  by  Wernicke.  He 
ascribes  to  ''^ depressh'f  melancholia^^  (which  had  better  be  calle<l  hypokinetic  mel- 
ancholia or,  even  better,  hy)K)kinesis ;  and  which  is  probably  [see  p.  443]  a  pmduct 
of  deduction  from  thegenend  schema)  initiative  nmtism  and  initiative  akinesis  ;  also 
diuiinution  of  expressive  motions,  but  less  of  simple  rea»iive  motions  ;  the  affect  of 
subjective  insufficiency  also  vanishes ;  instead  of  dominant  thoughts,  there  is  a 
dearth  of  thoughts ;  the  fear  of  bodily  danger  might  still  allow  of  anxiety  ;  but 
there  is  n<»  flexibilitas,  pseudo-flexibilitas,  rigidity,  (»r  negativism.  Affective 
mefnncMia  also  may  show  anxiety  jls  an  immediate  consequence  of  the  intrapsychic 
inhibition,  and  on  the  stime  gnmnds,  dominant  ideas  of  a  hypochondriacal  nature. 
Moreover,  there  are  disorders  of  appetite,  cool  extremities,  etc.  In  serem-  ti/pe:nA' 
affective  melancholia,  an  irradiation  may  lead  to  ijwitastic  depressive  <l(»lusions — so 
many  people  are  sick,  the  world  will  come  to  an  end  ;  the  patient  is  not  human,  c?in 
never  die.  It  may  also  lead  to  refusal  of  focKl,  to  isolated  visions,  or  to  phonemata. 
The  course  is;  as  a  rule,  continuous  ;  the  attack  is  often  followe<l  by  a  short  manic 
condition.  Very  few  castas  Ix^come  chronic.  Even  i!i  this  very  narrow  limitation 
affective  melancholia  is  a  verv  frequent  psychosis.  It  is  easily  distinguished  from 
the  anxious  jxsychosis  (which  has  more  fluctuations,  little  feeling  of  sulytK'tive  iiisuf- 
ficien<*y,  and  more  allopsychicfil  elements,  a!)d  not  even  an  iiKlicatio!!  of  retardation). 
The  distinction  from  hy.sterical  and  neurasthenic  states  of  anxirty  is  somewhat  less 
c:isy,  es^>eeially  where  the  latter  have  a  ver>' nrotiounced  impulsivi' desire  for  suicide. 
Depressive  autopsychoses  show  circnmscribeo  autopsychic  delusions  of  reference  of 
the  nature  of  aominant  ideas  (st^lf-reproach  over  the  death  of  a  relative),  or  of 
compulsive  ideas,  and  are  a  picture  distinct  fnmi  affective  melancholia. 

This  brief  sketch  will  show,  I  think,  how  jminstaking  and  true  to  facts 
Wernicke  is  in  his  discriminations  in  this  one  large  complex  of  cases  which  are  all 
juggled  together  as  melancholia  in  our  statistics.  Wernicke  claims  for  the  small 
well-outlined  grouj)  of  affective  melancholia  a  perfectly  gmid  j»rognosis,  even  in 
advanced  age,  although  there  the  chances  of  recurrence!  bciroinc'  greater.  He 
rec«»enixes  the  relationship  with  those  depressions  which  Kniepelin  d('s<'rilx,'S  in 
manic-depressive  insanity,  but  <lenies  that  rt^-urrence  is  the  rule,  except  wht»re  the 
attiicks  set  in  and  end  abruptly.  He  fails,  however,  to  trive  an  t'xact  statement  of 
his  actual  experience.  Other  depremom,  !iot  in  the  fratne  given  here,  must  be 
analyzed  and  cla.ss(»d  as  different.  It  would  seem,  though,  that  the  limit  of  affective 
melancholia  and  depressive  melancholia  is  not  as  proiMamced  and  not  as  esst»ntial  as 
Wernicke  makes  out  As  es|>ecially  |)leasing  to  m(»,  I  ref<T  o!ice  mon»  to  the  simple 
statement  that  affective  melancholia  consists  in  denression  plus  intrapsychic  akinesis, 
instead  of  what  Ziehen  and  Kraepelin  speak  or  as  ''Jlcmmung,''  or  inhibition,  a 
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term  too  easily  use<l  and  apt  to  suggest  a  deusexmadiina.     The  simple  description — 
akiiiesis.  or  retardation — is  decidedly  more  objective. 

On  iiis  instance  of  simple  manid^  Wernicke  describes  first  the  flight  of  ideas,  in 
which  the  accidental  fails  to  be  suppressed  (attention  is  not  normally  held  to  a  topic 
except  with  an  effort,  or  not  even  tlien).  The  purely  affective  simple  mania,  how- 
ever, does  not  reach  a  decree  of  decidea  incoherence.  The  morbid  euphoria  leads 
to  autopsychic  disorientation  in  the  form  of  exalted  ideas  and  delusions,  which  may 
even  become  fantiistic,  but  change  easily  and  are  more  whims  than  convictions^  The 
increased  activity  of  association  leads,  further,  to  a  certain  degree  of  distractibility 
(totiilly  different,  however,  from  true  hypermetamorphosis),  ana  to  inconsiderate  and 
hasty  iiction  and  even  irascibility.  In  addition  to  this,  a  veritable  unrest  leads  to 
ahnost  compulsive  overactivity  and  tendency  to  useless  pranks^  and  a  great  produc- 
tivity in  talk  with  puns  and  alliterations.  Only  when  irascibility  is  prominent  do  we 
find  temporary  intermissions  from  talking.  In  it  all  there  is  a  distinct  leveHng  down 
of  the  normally  dominant  trend  of  thought,  the  very  reverse  of  what  happens  in 
affective  melancholia  ;  egoism,  lyi»ig,  lack  of  modesty,  and  a  total  change  of  **  char- 
acter ' '  develoj).  The  rare  and  merely  occasional  phonemata  seem  t^  be  largely 
expressions  ot  ideas  of  exaltation.  Tne  general  condition  of  the  patient  is  good. 
The  onset  is  usually  rapid,  the  recovery  a  little  slower.  Apart  from  intercurrent 
risks,  mania  in  this  sense  is  the  most  recoverable  mental  disorder.  It  occurs  like 
affective  melancholia,  chiefly  on  a  basis  of  heredity  and  neurotic  degeneracy. 

Wherever  addt'tiotuif  sj^mpfoms  (xxiur  they  determine  a  d/fferent  diaanont. 
Wernicke  mentions  paralytic  mania  (the  exaltation  is  one  of  conviction),  the  hy[)er- 
kinetic  traits,  and,  especially  in  the  recurrent  forms  of  mania,  phases  of  confusion 
(depending  on  flij^ht  of  ideas,  and  only  in  severer  cases  complicated  by  additional 
elements).  Wernicke  speaks  of  the  great  tendency  to  recurrence,  of  the  peculiar 
relation  to  affective  melancholia,  of  the  spurious  and  veritable  circular  forms.  The 
fact  that  he  excludes  from  his  picture  what  appears  at  the  height  of  most  attacks  of 
mania,  and  what  is  bound  to  occur  in  the  course  of  recurrences,  shows  how  firmly 
Wernicke  adheres  to  the  symptom-complexes  and  how,  in  contrast  to  the  broader 
clinical  attitude  of  Kraepeliu,  he  is  not  in  the  least  concerned  about  the  cases  which 
do  not  fit  his  definitions.  That  he  also  admits  a  chronic  mania,  t.  e.,  a  chronic  per- 
sistent |)icture  like  the  one  described,  although  he  is  sure  that  it  never  develops 
irom  acute  simple  mania,  would  be  another  deviation  from  Kraepelin*s  stand}x>int, 
t4)  whom  gentinil  course  and  bearing  mean  more  than  symptomatic  make-up  of  the 
disonlcr  as  such. 

That  whi(!h  constitutes  the  imyority  of  the  ordinary  nianiiis  in  the  international 
traditional  meaning  of  the  word  is  treated  by  Wernit^ke  under  hifperkinetw  motility 
psi/cli4)nis  and  am/used  mnuia.  The  t<!rm  delirium  does  not  ap|)ear,  and  Meynert's 
amentia  is  dealt  with  under  "confust'd  mania."  This  genenil  gnmp  obviously  con- 
tains, therefore,  many  cases  which  Ziehen  clsisses  Jis  Jicute  hallucinatory  paranoia, 
since  Wernicke's  acute  hallucinosis  excludes  those  with  disorientation  as  to  time, 
place,  and  person. 

For  the  siike  of  closer  c<jnne(;ti()n  we  shall  first  review  Wernicke's  lecture  on  con- 
nsf'd  mania  or  ar/ifated  confmion.  Clinically  (Wernicke  himself  uses  this  word 
Hire),  it  is  an  acuU»  psychosis  which  may  begin  and  end  lus  a  mania,  but  in  its  ccmrse 
f)resents,  in  addition  to  the  symptoms  of  pure  mania,  |)sycho-8ensory  and  psycho- 
motor "  disorders  of  identification. "  When  the  purely  manic  phases  are  very  in - 
signifi(yint,  we  do  well  to  speak  of  agitiited  confusion,  in  which  the  sensory  or  the 
motor  agitation  may  bti  more  prominent.  Usually  the  sensory  and  the  motor  agita- 
tion are  W)mlmu;(l.  WIk^ii  th(*  motor  agitation  pn'vails,  we  find  transitions  to  the 
hyperkinetic  motility- psychoses.  The  (ronfusion,  as  such,  is  not  the  decisive  feature. 
We  must  distinguish  whether  the  confusion  is  a  symptom  of  irritiition  and  allied  to 
the  pnxluctivity  of  speech,  of  flight  of  ideals,  or  whether  it  is  a  condition  of  defw^t, 
a  simple  incoherence  from  dissociation  or  s(\jun('tion.  Only  the  former  is  to  be  c*>n- 
si<lered  here.  Confused  mania  is  limited  to  ass<x!iative  excitability,  in  which  the 
attention  of  the  patient  is  fleeting,  but  not  so  that  it  could  not  1x3  fixed  for  moment.<<; 
in  which  the  incoherence  is  a  formal  disorder,  a  simple  exaggeration  of  intrapsychic 
hypert'unction,  a  flight  of  idea.«,  in  which  similarities  of  wortis  play  a  great  r6le,  and 
in  which  we  may  lose  the  appreciation  of  connection  b<'twet*n  the  words  and  frag- 
ments ()f  words  pHxhiced.  in  this  sense  «)nfused  mania  octrurs  as  the  acme  of  rare 
cases  of  simple  mania ;  it  is  much  more  fn»quent  in  recurrent  mania  and  es]>ecially 
in  perio<lic  mania,  and  most  fn»quent  in  that  of  menstnial  origin.  The  cas<»s  he 
mentions  are  splendid  pictures  of  what  is  cidled  mania  by  Kraepi»lin  and  by  all  others 
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who  limit  the  use  of  the  tenn  to  the  simple  exaggeration  of  hyi>omania.  Thus,  he 
sums  up  a  fiilh  attack  of  periodic  puerperal  mania  in  a  patient  (who2<e  first  attacks 
had  had  more  the  features  of  a  hyperkinetic  motiIity-)>sychosis) ;  incoherent  flight 
uf  ideas  with  occasional  quick  appropriate  replies,  an  exubemnt  exalted  attitude  and 
correspondingly  exaggerated  expressive  motions^  imimlsive  motor  activity  expressed 
by  tearing  and  swearing  ;  immodest  manners ;  m  addition  to  this,  an  admixture  of 
luotor  hyperkinesis,  actmg  as  a  chansonette  singer,  and  hypenuetamorphosis.  With 
this  form,  periodic  mania  is  not  exhausted.  Wernicke  singles  out  all  cases  with 
even  temporary  allopsychic  disorientation  (non-recognition  of  place,  situation,  and 
persons  and  objects),  and  deeper  disorders,  and  calls  them  phases  or  attacks  of 
periodic  maniacal  allopsychosis.  Even  very  prominent  flight  of  ideas  need  not 
pnKiuoe  disorientation  ;  on  the  other  hand,  the  perioilic  maniacnl  alloj^mfchostia  may 
Deoi»me  a  ''  total  sensoiy  psychosia"  The  inconerence  always  affects  first  the  auto- 
piaychic  field,  and  only  in  the  second  and  third  place  the  allopsychic  (apprt^'iation  of 
the  outside  world)  and  the  somatopsvchic  field  (the  most  fundamental  consciousness 
of  the  somatic  feelings).  Besides  the  confusion  through  precipitation  of  activity, 
Wernicke  describes,  further,  the  asthenic  amfiisioHy  either  foUowirig  very  severe 
excitements  of  confused  mania  (a  good  descrij)ti()n,  by  Wenii(!ke,  p.  405),  or  i)rimar>% 
perhaps  totally  indejiendent  of  mania — a  picture  resembling  much  more  closely 
Kraepelin^s  very  narrow  conception  of  amentia  (a  characteristic  case  is  reported  on 
p.  406  i.  Meynert*s  amentia,  according  to  Wernicke,  would  include  chiefly  his  acute 
auto^tsychoses,  alloi)sychases,  somatopsychoses,  motility-psychoses,  and  their  omw- 
l»uations,  implying  various  degrees  oXwealmf'sm  of  association. 

W'e  now  turn  to  the  motiUty-psychftses.  We  have  seen  in  a  previous  jiart  of  this 
chapter  how  Wernicke  comes  U)  this  term.  On  reading  his  lectures,  we  find  our- 
selves confronted  with  a  vast  material,  exceedingly  difficult  to  abstract,  and  oIh 
viously  covering  forms  of  very  heterogeneous  bearing  ibr  a  comparison  with  KraejK'- 
lin's  groupings. 

W^emicke  presents  a  patient  of  twenty-seven,  who  passed  through  a  normal  con- 
finement ;  on  her  return  from  the  lying-in  hospital  she  showed  abnormal  anxiety 
about  the  child,  and  the  second  night  began  U^  suig  and  dance  and  talk  of  hearing 
angels  sing.  The  next  day  she  mistook  her  husband  lor  the  physician.  For  four 
weeks  she  had  been  in  continuous  motion,  with  mostly  theatrical-jiathetic  expressive 
movements  and  a  jKJCuliar  chanting  accompanied  bvan  odd  rapid  tremor  of  the  lower 
jaw,  unhappy  facial  expression,  and  refusal  oi'  food.  This  condition  had  passed  into 
one  of  exhaustion,  vacant  "staring,  still  exaggerated  but  greatly  varial)le  mimic  play 
(she  shows  the  white  of  her  eyes,  then  frowns,  or  j>outsor  jmshes  forward  her  jaw), 
and  occasionally  oddity  in  pronunciation  ;  whereas  at  other  times  she  talks  plainly, 
grives  her  name,  the  aate  of  her  confinement,  complains  of  dizziness  and  fatigue, 
recites  the  Lord's  prayer  correctly,  but  adds  an  explanation  to  one  of  the  ten  (com- 
mandments and  begins  a  choral,  quite  corre<*tly,  but  without  being  asked  ;  at  times 
she  looks  aside  as  if  listening,  or  at  the  nurse  as  if  tor  help  ;  she  has  diflSculty  in 
directing  her  attention.  She  allows  the  arm  to  l)e  elevated  and  holds  it  there 
a  while  ;  bending  of  the  head  is  slightly  painful.  Tlie  m(K)d  varies  between  apathy, 
euphoria,  irritation,  and  perplexity,  and  orientiition  is  imperfwt ;  there  are  even 
sr>me  somatic  complaints  (that  she  had  been  hunchbacked  last  night).  Dancing  and 
singing  seemed  to  ner  as  if  forced  on  her.  The  j>atie!)t  is  later  demonstrated  again 
in  a  state  of  catatonic  stupor.  From  this  picture  Wernicke  analyzes  especially  the 
hyperkinetic,  parakinetic,  and  occasional  akinetic  traits. 

On  page  374  he  gives  another  splendidly  char.ict<'ristic  picture  of  an  unmarried 
woman  of  thirty-six,  who  had  a  depression  of  three  nnaitlis  at  twenty-tnght,  and 
lately  a  brief  premenstrual  excitement,  and  two  months  later  this  typically  hyper- 
kinetic attack:  The  patient  comes  in  dancing,  singing  a  waltz-tune  ;  five  times  she 
puts  the  flat  hand  on  the  head,  says  *'holy  water"  and  bows;  she  sits  down  on 
request,  but  gets  up  again,  bends  forward  so  as  to  throw  her  hair  over  her  face,  and 
repeats  this  twenty  times ;  then  she  goes  about,  gesticulating  and  talking  discon- 
nectedly, with  emphasis  where  her  movements  are  etnphatic.  Her  m(K)d  as  well  as 
the  motions  vary  continually ;  at  times  th(\v  are  overchec^rful,  at  times  exalted  or 
irritable;  only  rarely  does  she  give  a  correct  reply;  usually  she  ignores  questions, 
while  she  is  obviously  easily  guided  in  her  motions  by  casual  impressions.  Her 
fragmentary  talk  is  remarkably  adapte<l  to  the  temporary  activities — there  is,  as  it 
were,  a  flight  of  activity  with  associated  flight  of  words.  The  whole  performance 
might  be  called  hysterical,  but  it  continues  when  nolnxly  is  present,  and  after  the 
attack  the  f>atient  gives  a  clear  description  of  the  pseudo-spont4ineous  and  inexpli- 
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cably-forced  nature  of  the  movemetitti.  They  have  a  certain  monotony  and  even 
rhythm  which  may  be  accompanied  by  verbigeration  ;  the  motions  are  exaggerated, 
obviously  unpremeditated,  more  adaptive,  or  directly  forced.  The  patient  singH,  or 
goes  through  gymnastics,  although  she  does  not  feel  like  it  Not  infrequently  there 
are  phases  of  mutism.  Almost  always  we  observe  hypermetamorphosis.  i.  e.,  a  com- 
pulsive distract ibility  of  the  trend  of  thought  When  the  latter  is  not  much  discon- 
nected, there  is  nevertheless  a  tendency  to  false  pathos,  biblical  oratory  and  an  empty 
form  of  preaching.  In  two  further  cases  Wernicke  describes  a  remarkably  pure 
picture  oi  motor  reaction  to  a  peculiar  motor  uneasiness,  "' jactatoid  (or,  we  might 
say,  jactation  like)  motor  unrest."  Wernicke  describes  choreatic  unrest,  aJso  certain 
types  of  impulsive  actions  (one  case  actually  with  one  week*s  exacerbation  of  the 
nature  of  choreatic  motor  unrest),  probably  because  these  show  no  additional  mental 
symptoms  such  as  would  be  incompatible  with  the  motility-psychosis.  He,  however, 
excludes  motor  reactions  on  a  directly  hallucinatory  basis  (p.  389) ;  and  ignores  that 
he  might  well  class  some  of  his  instances  of  forced  motions  as  ^'autocnthonous" 
motor  attitudes  or  reactions  (one  instance  of  actual  dementia  preecox,  another  one 
with  recovery),  as  not  so  essentially  different  from  others  with  actually  hallucinatory 
basis.  Like  the  reactions  on  a  hallucinatory  baj^is,  those  in  the  motor  unrest  of  per- 
plexity have  distinct  marks  of  psychic  motives ;  also  those  in  delirium  (tremens  or 
paralytic).  The  sjime  holds  for  the  truly  hypermetamorphic  motor  unrest  (by  irre- 
sistible distractibility,  where  the  sight  of  a  oasin  makes  the  patient  wash  himself, 
etc.).  Just  this  form  of  irresistible  distractibility  occurs  often  enough  in  the  hvper- 
kinetic  psychoses,  an<i  might  well  show  Wernicke  the  danger  of  giving  too  much  im- 
portance to  a  schematic  derivation  and  classification  of  symptoms,  and  of  tearing 
apart  connections  perhaps  more  natural  than  those  of  his  system. 

All  these  types  may  De  covered  by  the  vague  expression  of  maniacal  excitement, 
but  might  well  be  kept  distinct  as  motility-psychosis,  when  no  other  symptoms 
occur.  In  this  way  we  obtain  a  number  of  cases  of  j>ure  hyperkinetic  p^cnosia, 
while  in  other  cases  we  merely  find  the  symptom-comnlex  as  part  of  a  wider  picture. 
The  pure  cases  are  mostly  irrej^larlv  remittent  and  form  a  large  proportion  of  the 
periodic  manias  of  the  statistics,  often  of  menstrual  or  puerperal  origin,  but  also 
occurring  in  men.  The  attacks  are  usually  short.  The  prognosis  is  generally  good. 
Mo.st  c;uses  nnrovcr  after  a  number  of  i)eriods,  even  when  arising  on  a  hereditary  or 
*' degenerative*'  basis. 

Wernicke  (page  392)  explic^itly  states  that  mania  is  the  only  disease  which  shows 
actual  transitions  to  tht^  hmwrkinetic  rtu^tiUtjf-psiicJmfds ;  and  for  this  reason  an  inner 
rtilationship.  On  the  otner  hand,  the  hyperkinetic  motiHty-|>syehosis  may  he  a 
phase  of  a  cy(;lic  motility-psychosis  or  an  episode  of  a  '''  total  inntih'hf-psyckosns^^^ 
which  we  must  take  up  here.  It  has  probably  much  bearing  on  cjititonia,  which  we 
can  not  treat  fully  here. 

Abstuice  of  motility,  even  more  than  excess  of  motility,  cuts  us  off  from  correct 
information  of  the  nuMital  life  of  the  patient  Here  we  need  all  the  more  an  accu- 
raU^  knowledge  of  what  motor  symptoms  there  are. 

Wernicke  gives  first  a  demonstration  of  the  first  case  of  hyperkinetic  motility- 

f)sy(;hosis  in  the  akinetic  condition  into  which  she  had  finally  passed  :  a  stiite  of  ex- 
laustion,  motionless  and  without  response  to  cjdls.  No  fixation  of  the  eyes,  men»iy 
a  slight  increase  of  the  frecjuency  of  winking.  The  arms  show  typical  flexibilitas 
cerea,  the  hip-joints  muscular  rigidity.  The  legs  are  relaxed  ;  the  reflexes  of  the 
legs  are  normal,  those  of  the  arms  increjisod  ;  the  head  is  freely  movable.  Only 
the  jaws  resist,  and  the  eyelicls,  which  ha<l  Ix^comti  closed  in  spasmodic  weeping 
following  pri(;ks  in  the  face.  Pricks  (»f  the  arms  had  had  little  eflect,  and  the  right 
hand  had  not  l)een  withdrawn  at  all  ;  the  toes  of  the  f(M)t  went  upward,  and  repeti- 
tion of  pricks  of  the  sole  made  her  b(»nd  the  knee  and  knit  the  eyebrows.  Pain 
(ivideritly  made  her  break  through  the  n»active  akinesis.  Requests  to  move  or  to 
gi't  up  are  not  responded  to  or  only  very  tentitively  ;  when  started  and  helped,  she 
stoo<l,  followed  like  an  automaton,  but  finally  stooa  alone  ;  when  asked  to  walk,  she 
slowly  leaned  over  and,  on  the  point  of  falling,  suddenly  started,  ran  as  in  the  pro- 
pulsion of  paralysis  agitan.s,  ana  happened  to  drop  on  the  couch.  Throughout  this 
test  she  had  In^en  sighing  and  weeping.  The  previcms  examination  had  shown  dis- 
oriontition  in  the  three  fields  of  consciousness. 

The  second  (^ise  is  one  resembling  hysteria,  and  is  obviously  lacking  in  detail, 
since  no  examination  for  parasitic  ideas  was  made. 

The  third  «is(»  is  a  delirium  with  episodic  and  later  permanent  akinesis,  with 
U>mi>orary  muscular  rigidity ;  mutism  interrupted  by  inarticulate  outcries ;  relaxa- 
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tion  afler  the  eleventh  day ;  uttcrauccs  over  peculiar  sensations  durinjir  the  third 
week  ;  improvement  during  the  fourth,  and  an  actH)unt  of  peculiar  dream -episodes  ' 
the  patient  felt  that  he  was  a  steamer,  he  had  to  put  together  the  world,  which  had 
gone  to  pieces,  etc  He  remembers  no  reason  for  the  rigidity.  In  the  seventh 
week  a  slight  relapse  after  an  indiscretion  (feeling  that  the  brain  moved  in  the  skull, 
etc  \  but  complete  aoO.  lasting  recovery. 

The  fourth  case,  a  young  lawyer,  Hebrew^  began  suddenly  with  anxitms  per- 
plexity, attempts  at  suicide,  mutism,  negativism,  odd  attitudes.  Death  from 
poeumonia  in  a  few  days.  Then  follow  cases  snowing  oueer  attitudes,  (lueer 
roi)e-daucer*8  gait,  etc;  and  the  record  of  a  young  man  of  tnirty-two  who  was  sud- 
denly taken  ill  and  held  his  tongue  siiueezed  Ix^twoen  his  jaws  (altliough  liis  eyes 
showed  that  he  was  conscious),  the  »ime  position  being  held  even  after  the  jaws 
were  sei>anited  in  narcosis.  He  gaineil  command  over  the  tongue  last  ol'  all  when 
he  regained  his  movements,  on  recovering  from  the  sleei»-like  state  in  a  few  days. 
Complete  recovery. 

Wernicke  gives  an  analysis  of  these  symptoms  of  a  motionless  condition 
(akineiiis),  varying  from  apparent  death  to  the  catatonic  stupor  with  mutism,  nega- 
tivism, catalepsy,  rigiditv,  lack  of  spontaneity,  parakinesis,  verbiireration.  steroo- 
typieis  and  pseudo-flexibility  (on  suggestion) ;  and  he  analyzes  tne  deptli  of  the 
s4*nsorium  and  defines  in  detail  the  pure  akinetic  motility-psvclu»sis,  which  is  quite 
limited  and  excludes  the  types  of  nitra psychic  origin  ot  the  motor  state.  The 
tTTclic  and  complete  motility-psychoses  (with  akinetic,  parakinetic,  and  hyperkinetic 
iqnuptoms)  give  an  opiKjrtunity  to  discuss  a  few  ver>'  |)eculiar  picturtis.  Among  tlie 
motility  symptoms  of  psychic  origin  Wernicke  discusses  foremost  his  *' depressive 
melancnolia,  '  which  1  should  prefer  to  call  hypokinetic  melancholia,  and  he  de- 
fines it  as  a  part  of  a  motility-psychosis,  or  as  a  pseudo-melanchoHa  showing  dis- 
tinct paranoid  traits,  or  as  parts  of  general  paralysis,  or  as  the  beginning  of  other 
complex  psychoses  (i,  c,  very  heterogeneous  entities).  In  iiitnipsj^chic  akinesis  the 
disrirder  is  said  to  be  always  even  and  genenil,  without  distinctions  bi^tween  the 
various  muscle-gnmps  (where  would  he  class  hystericid  stuiK»r  with  catidepsy  of 
only  one  arm  ?).  Speech  is  said  not  to  l)e  more  involved  than  the  other  spheres  ; 
initiative  movements  are  more  aflfwted  than  reactive  movements,  exprea^ive  move- 
ments K*arce,  but  never  totally  missing  ;  especially  the  eye  will  always  follow  the 
speaker  (?) ;  moreover,  the  specific  motor  symptoms  of  the  simple  motility-psychosis 
are  absent. 

Compulsive  speech,  syncopal  stiites,  hypochondriacal  palsies  (in  limited  mus<rle 
groaps),  ]>sychical  palsies,  and  fixed  contractures  an^  Cimsiaered,  and  a  discussion  of 
the  possible  meaning  and  origin  of  the  motility  symptoms  closes  the  chaj)ter  (which 
is  rather  vague  and  makes  one  conscious  of  the  olt>scurity  of  this  whole  topic).  Not- 
withstanding this  strictly  observing  attitude  and  keen  disquisition  on  the  facts,  one 
heoomes  conscious  of  the  immense  diflSculties  in  the  way  of  a  thorough  understand- 
ing of  psychoses  through  the  mere  analysis  of  the  nature  of  the  symptoms.  A  great 
k)nging  for  simplicity  begins  to  clamor  m  us,  and  who  would  not  hail  the  very  attrac- 
tive structure  held  out  tc»  us  by  Kraepelin,  if  it  were  not  for  the  fact  that  clinical 
experience  seems  to  remonstrate  against  simplicity  where  things  are  actually  very 
ooDiplex? 

For  a  beginner,  Wernicke's  whole  plan  seems,  at  first  sight,  very  difiicult  to  grasp. 
Considering  the  small  amount  of  analytical  knowK^dge  that  is  actually  necessary  to 
do  one's  duty  in  a  hospital  for  the  insime,  such  a  bunlen  of  puzzles  and  analyses 
would  to  many  appear  overpowering  an<l  meaningless.  Even  for  one  who  seriously 
tries  to  learn  what  there  is,  withtmt  any  worry  over  the  bunlen,  the  feeliiig  is 
pardonable  that  there  seem  to  be  more  names  than  can  be  made  use  of  comfortably 
for  the  distinctions  offered.  After  all,  practical  life  is  what  confronts  us.  W(*  are 
physicians  to  patients,  and  we  have  a  right  to  say  that  tlie  us<^  of  generalizations 
ought  to  have  its  vindication  through  the  help  they  bring  in  specific  instances. 
The  merit  of  Wernicke  lies  in  his  faithful  and  accnirate  descriptions,  and  these  place 
him  above  all  reproach  and  question  ;  and  he  certaiidy  removes  the  blinding  dogma 
of  traditional  nomenclature  fn>m  a  number  of  very  important  facts.  But  his  system 
of  analysis  seems  to  totally  blind  him  to  very  iinj)ortant  issues  which  we  might  well 
b^in  to  utilize. 

The  principal  concepts  Wernicke  gives  us  are  :  first  that  of  s<\jun(^ion.  Its  utility 
is  problematic,  and  it  is  a  mere  transcription  of  <lerangemcnt  of  a  habit,  of  adei^uate 
appreciation  of  things  0>y  hallucinosis  and  falst*  interpretations),  of  thought,  reason- 
ing, action  (various  types  of  delusions) ;  second^  that  of  the  divisibility  of  the  topics 


••rVr^rtrfir:  a»  Xlvr  'Ui  •^jilblOiit'r  |.».*E»J«»*  •:Tr-0  II*  litrrnr  l«!r  tr  •  ^r^  >>rf>.ir  •»:'  1  •■!?•.«  ID  many 

ri4r^«^  ih^  rj^rur'/^r^ailj  if#-\ir»^l  j-Kv-i-iift,  L-at  rv-D  ih--rv  iL-  *».<<*:r  •-ti«r:^  will  a>k  : 
»Vlf*fT*r  !•  t:*"^  •Ti  i*:f  tf>:'f  Tu^tk  aiv.  h-^wrTrr.  mi-'jV  a•ivAI,L4_:r:t^  :a  Wrniiokt:*^  divi- 
•i'^ft^.  U^h  :*>•  t*>  ni'^rj'^l  ab-l  a.*  l«>  iv-^ifL*.  ^  Lat  hrr  irr.v-.^  ai  with  hi?^  tht^.trit.'S 
aj/f^rar».  ir*J*-*:ti,  t»j  hire  a  ::'^^1  ['rki.-tk^  f<ioi>i:it>*a  :  r-ai  thtr  hAnii"cy  i^riwtrvn  the 
'tr>  ii*"ti'/fj*  tr»/Wi  hi-  ifi'f»#riT^  arfl  th^  a«taal  •>l;trt:rTii:.«»i!i  'iv-si  Lf-t  ift-t-e^^irily  pn^ve 
tJi<-if  /->/rr»<'tr»--«,  Ii-#w»-v*rr  thi*  U^  W..TDk-ke'i  »i«-5*u-nMi  •&:?  arri  aiiilr^-s-  have  a( 
l«r«.-c  tfjf  iii'.rit  ot't^TiTu  th»r  U-*t  we  have  t#.t-iiy.  an-i  ihL?  L?  ii'A  v.*  \k  f.»rj»itien  by 

7A*-:\i*:u.  wh'i  h^L*  <.'»iW.'»-ive»l  a  definite  ifi»T>?h'.»l'>'jT  of  hi>  .-wn.  iiaiunilly  torus  Im  it 
f'#r  lh#-  }fiir]fr^;  of  t^-arrhiD^  jr-Vi-hiatry.  U<au-<f  ••!*  the  l-ve  ft"  the  >«u«leut  ti>r  re- 
'^^i-tnv'ti'/ii  of  ih*r  r?riiui4ex  nrality  fUt  of  a  ^IIlall  cnujl^:T  ••:*  vkiueDts  whk*h  i-iii  lie 
f*i%uf:tu\jt'T*A  a  toI*-r<ihle  knirth  of  tiuj»=*.  Wemi.-ke  ereai*;^?  his  if^ycholi^zry  with  the 
nf:*^\^.  of  th'5  u^'MT*f\inz\y^  an«i  ki^.'olizi'fr  io  iuin<L  But  he  «ki»'5-  more",  Tlie  >taiKlard 
<rifi<#ciori*  of  <'Xaltatioii  and  ■<i«hiess  are  o^nvrtly  .^api'Ieuienie^l  hy  th<x*e  iif  anxiety, 
|^rr(»l«'xity,  and  ira.v:ihiliiy :  tlie  nie^-hanl^uis  for  adt.-i|uaie  |r-yrlne  ada]»tatii»n  or 
(»U-li''ity  are  al^j  veiy  justly  diviile<L  Tln-r^e  e»»iKvnjiiiL'  the  <•utJ^ide  wori«i.  and  uur 
r*rlation»  Vt  it.  are  o|H'n  to  many  illaMons  and  fd.*^  inter|»r^*tati«»n  even  in  onlinary 
life,  and  tlii-*  1-*  «<i>ily  iiicn-ase*!,  hy  defective  st;ites  of  the  seu-ie  onrans  and  by  tli*- 
ft^rt  in  our  eriti'sd  elaUimtioii  (aIlo|»syehie  disorientation).  iiii«>  deHri;L  Tli«»se  ci»n- 
Mfniinjr  our  own  iMT-njiiahty,  character,  ete..  are  more  a|»i  to  be  di^turl>e<i  fn>m 
Either  j¥rur*u:^  ;  th**y  are  ver>'  delicate  and  their  deraniremeni  of  tremen«lous  im|K>r- 
taiK;*;  for  our  entire  c«nidui.t  (aut<>|isychic  disorientation).  Those  c»inceminar  our 
\nAy  are  mo-t  automatic,  and  h?ast  ojm'ii  to  ci»m^tion  by  out>ide  critiel<m,  and  to  a 
lanre  ext'-iit  rotiriir  on  urn-<in.s<'ioas  hahits  :  and  their  <listurV»:in<.v  (s«imato|»sychic 
di«w»rierit;itiori)  i«  a|>t  to  )h'  a  siu'^ri  •►f  rath«*r  irnive  iiuiNirtafUf.  It  further  lnH-'Mues 
ijuite  ohvioii'  that  iijiriy  fuFK-tioii-?  are  >howii  to  b-  «ltr.i?ii:id  in  iii-niiity  whiehcnild 
hanlly  fit  into  tr;i'liti'»Fi;il  p-ych'»Ioi:\'.  hut  are  |»ro|Mrly  j»ut  toL'eth»r  :i>  j>reouiineiitl\' 
niotor,  TIm-<-  jKiirit-  eoVfr  in  tii«f  njairi  WiTniek«'s  attiiU'K-.  The  tlistTepamy 
b-;.'iii-  wli<T«*  \v«'  **•«•  \V«Trii<-ke  anxious  to  elaiiu  a  •l»ii«h-«l  a-lvantaire  for  the  rli»>e 
liniitation  of  a  comlMnation  of  a  few  >yrni»tonis  wh«r«*  thf  ••xi^it-nct'  of  tniiwition- 
forrn-  .-liow-  r^i  plainly  that  th«Te  can  U^  no  |»rofi»un<l  natural  «liff«rence.  In  the 
niatt<'r  of  n-Lition-hip  IntwiM-n  ujania  an<l  e«»nfu><"<l  niaina.  Wrinick**  iiinis»'lf  a'linits 
thi".  Fhi*  a«hni--ion  in  niH*  |»la<M*  miirht  have  L'iv«n  hini  a  hint  a>  l<»  the  a«lvantaL'e 
of  a  hroa«hi  viiw.  Airain.  ufi'lcr  thf  headinir  of  aki!nti<-  ni  •tility-p>ycho>is,  ciuHli- 
lion-  x-i'minirly  vi-ry  <li>lirn-t  in  nature  are  rauLMMl  >i(|c  hy  >i<h',  where  separation 
woiiM  have  a<l'h<l  Lri<':itly  \>t  our  inti-n-st. 

In  thi-  n-prct  Kra^pdin  ha>  un<loui»te<]ly  >hown  a  i>r<Ki(hr  and  more  helj^ful 
atlilu'h'.  Th«*  'jrt-.it  <|U«"-ti«»n  of  th«*  r«hitiv«<  of  tli»'  patit*!it>  ;in<l  of  the  physi«-ian 
hini*«'|f  i-  un<louht<'lly. 'What  will  he  the  fat«'  of  the  p:iti(!it  ?"' 

Krarpclin  ha<  put  toiTtlier  what  i>  ino-t  hrlpful  fn'  this  «|U«stion.  AVeniicke 
inak«'S,  liow«v«'r,  .>oine  .-«\«'re  ennmn'iits  i»n  tin-  frrcdmn  wliicji  Kraeju'lin  takes  in 
shanin:.'  hi'  'loL'Fiia  reLMi«ll«'^<  of  «lifriculti«s. 

\Vli;it  <l<»  lii>  eont<'ni|M»r;iri('«^  >:iy  cnnceifiifiL'"  (h mrnfi'i  / 

We  h;iv«'  -<M'n  that  Zi<lH'n  recunls  abjut  0  per  rvwx.  (»f  mania  and  luehmoliolia 
Hn  the  ri;u  low  (hlinition  which  he  i:ive>  ilie>e  f<»rni>)  as  tenniiiatiiiL'  in  secondary 
drimnfia.  In  ;i('ut«'  halhu'inatoiy  paranoia  (the  larirc  Ixuly  ctt' acute  ]»sych(is**s, 
accordin-j  to  /irlMii)  at  lc;i>t  If)  per  ccfit.  terminate  this  way  at  (►n«'e.  and  this  is 
hroU'/ht  into  rnmirction  with  the  accounts  of  cell  and  filnT  dcL'^eneration  in  these 
c;i>cs.  \  rt  cvcfi  Ziehen  s;iy>  ill  his  second  t.'dition  that  the  <liaLMiosi.N  of  sei'ondary 
d«'iiienJi;i  w;i-  iii:ide  alfoL'^eiher  t<M)  fretjueiitly  tornierlv.  "  (^areful  ohscrvation  has 
>ht»wn  lh;it  in  many  ca>es  whicli  formerly  were  counte<l  with  secondary  di'inentia  the 
intellecjn;d  cjrfcct  is  Hot  secondary,  hut  acconi|)ani<'s  the  psycho>«is  fnnn  the  Ix'irin- 
niii'.'.  In  this  ca.se  it  is  not  a  secondary  <lementia  after  a  functional  i>sychosis,  hut  a 
prim.iry  *  delect -p'^ychosis,'  simulating'  in  the  he;:inninL'  a  functional  psychosis. 
( 'niifusion  with   hehcphrcnic  dementia  is  es])ecially  easy,  for  its  initial  staire  often 
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pre»eiiU»  the  picture  of  a  melancholia,  or  mania,  or  hallucinatory  paranoia.  To  de- 
termine whether  an  intellectual  detect  has  existed  from  the  start  is  oflen  ex- 
tremely difficult  One  has  to  depend  on  the  frequently  unreliable  history  fufnbh^ 
by  relatives,  and  moreover  the  testing  of  intelligence  is  made  extremely  difficult  by 
coexisting  disorders  of  affect  Without  anamnesis  or  observation  from  the  onset  of 
the  disease,  the  diagnosis  is  frequently  quite  im)x>ssible.  One  can  only  sa^  that 
pronounced  tendency  to  stereotvpies  and  perseveration  and  to  catatonic  conditions  is 
lauinewhat  more  frequent  with  aementia  hebephretiica." 

In  his  first  edition  he  merely  admitted  '*  hehephrene  Modificationen  '*  of  mania, 
melancholia,  etc. ,  and  saw  in  the  symptoms  only  a  pathological  caricature  of  certain 
traits  which  belong  to  normal  puberty.  Hebephrenic  dementia  did  not  exist.  In 
the  second  edition  *' dementia  nebephrenica  or  hebephrenia  is  a  defect- psychosis 
which  besins  at  puberty  and  is  characterized  by  a  progressive  primary  defect  and 
several  cnaractcristic  accompanying  symptoms  (apathy,  stereotypy,  inhibitions, 
etc).'*  He  describes  a  simple  form,  a  paranoid  variety,  a  catatonic  variety,  and  a 
circular  variety  (with  cycles  of  one  to  four  week),  and  mentions  the  decided  ten- 
dency to  remissions  resembling  complete  recovery  which  create  the  false  impression 
that  the  actual  hebephrenia  has  been  preceded  by  another  psychosis,  such  as 
melancholia.  He  finos  these  cases  much  more  frequent  in  Holland  than  in  Jena. 
He  limits  their  occurrence  to  the  period  of  puberty,  and  exceptionally  in  retarded 
puberty  up  to  the  twenty-fifth  year,  and  states  explicitly  that  those  who  claim  to 
nave  seen  cases  of  dementia  praecox  even  in  the  sixtn  decade,  probjibly  confused  it 
with  dementia  secundaria,  dementia  traumatica,  etc.^  His  remarks  on  differential 
diagnosis  are  very  interesting,  too,  for  their  strict  adherence  to  the  meaning  of 
trortU^  where  others  would  nave  taken  a  larger  view  of  the  facts.  Catatonia,  is 
maintained  as  a  ^^rare  disease''  with  four  stages — a  melancholic,  a  maniacal,  a 
stup<.)rous  one,  and  one  of  secondary  dementia.  One  of  the  first  three  stages  may 
be  abe<ent  It  may  occur  at  any  age.  Recovery  is  rare  (evidently  here  Ziehen  does 
not  accept  E^hlbaum's  views).  Many  cases  described  as  such  are  instances  of  the 
catatonic  form  of  chronic  hallucinatory  paranoia  and  of  dementia  hebephrenica. 
Ziehen  has  '^seen  only  two  cases  in  which  the  intellectual  defect  certainly  appeared 
only  secondarily,  and  which  corresponded  to  the  definition  of  Kahlbaum  in  course 
and  symptoms,  without  any  focal  aisease  found  at  the  autopsy.'*  He  mentions  one 
I>erfectly  typical  case,  in  which,  however,  he  found  a  partial  old  softening  in 
the  region  of  the  arteria  cerebri  anterior,  of  possibly  traumatic  origin,  and  mentions 
the  frequency  of  catatonic  symptoms  in  general  paralysis,  and  in  senile,  traumatic, 
and  epileptic  dementia,  etc.  In  the  first  edition  the  catatonic  stereotyped  attitudes 
and  movements  are  said  to  occur  chiefly  in  melancholia  attonita,  paranoia  hallu- 
einatoria,  and  any  form  of  dementia.  Considering  the  fact  that  Ziehen  was 
originally  an  assistant  of  Kahlbaum,  it  is  remarkable  that  he  does  not  st»e  the  purely 
theoretical  origin  of  Kahlbaum*s  definition  of  four  stages,  in  the  Zeller- Neumann 
theory  of  insanity,  and  the  absolute  freedom  with  which  Kahlbaum  himself  treated 
his  definition.  Kahlbaum  found  the  i>rognosis  favorable.  Still,  Ziehen  adheres  to 
the  letter  rather  than  to  the  meaning  of  his  first  master. 

A  more  conventional  [>osition  is  taken  in  this  matter  by  Mendel  in  his  recent 
""Leitfaden  der  Psychiatric'*  (1902).  He  still  holds  to  the  ordinary  primary  psy- 
choses and  secondary  dementias  :  delirium  hallucinatorium  with  80  per  cent  (in 
asylums  only  45  per  cent.)  of  recoveries,  mania  (no  definite  percentages  lariven  beyond 
the  statement  that  80  per  cent,  recover),  melancholia  (hypomelancholia  always  re- 
cswered  from,  while  only  60  per  cent  of  the  real  melancholia  recover) ;  in  circular 
insanity  final  dementia  is  the  exception  ;  in  paranoia  he  admits  a  stadium  dementise 
(without  percentages),  and  in  acute  dementia  recovery  in  80  per  cent  As  a  special 
form  of  hypochondriacal  melancholia  he  mentions  those  cases  which  rapidly  lead  to 
dementia  under  the  influence  of  puberty  and  constitute  a  large  portion  of  the  cases 
of  hebephrenia  and  catatonia.  A  reference  directs  the  reader  to  the  chapter  on 
etiology,  where  Kraepelin's  dementia  pnecox  is  summarized  as  a  **  special  course  of 
such  psychoses  appearing  during  the  period  of  puberty."     Mendel  states  that  2  to 

*  He  does  this  without  inquiring  into  the  poKsibility  that  there  are  really  caseR  at 
that  age  which  are  characteristic  defect-p«ycho«e«  from  the  sUirt ;  antl  he  forgets  that 
before  he  admitted  the  *' dementia  hebephrenics  "  he  made  the  same  blunder  which  he 
now  wants  others  to  continue,  simply  because  of  his  narn)w  adherence  to  the  name 
**  hebephrenic  **  as  referring  to  age — the  same  trouble  to  which  we  presently  refer  con- 
cerning catatonia. 
44 
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3  per  cent,  of  the  patients  in  Berlin  belong  to  this  claa&  Yet  he  does  not  give  the 
group  a  special  place  in  his  ''special  psychiatry.*'  Furthermore,  in  the  general 
portion  of  his  book,  in  the  chapter  on  tne  outcome  of  psychoses,  he  ^ves  a  aescrii>- 
tion  of  paranoia  secundaria  C' developing  from  delirium  hallucinatonum,  mania,  or 
melancholia"),  acquired  dementia,  agitated  dementia  or  demented  oonnision  (the 
outcome  of  melancholia,  mania,  or  paranoia),  and  apathetic  dementia.  ''The 
((ucstion  why  in  one  case  a  functional  psychosis  terminates  in  recovery,  and  in  another 
in  incurable  dementia,  Ciin  not  be  answered  to-day.  Experience  shows  that  especially 
those  functional  psychoses  which  appear  at  puoerty,  and  in  which  there  is  marked 
heredity,  pass  frecjuently  and  rather  rapidly  into  dementia  (dementia  prsecox,  in 
which  Kraepelin  distinguishes  a  hebephrenic,  oitatonic,  and  paranoid  form).'* 

Wernicke's  standpomt  forbids  the  recognition  of  a  hebephrenia  because  he  will 
not  admit  any  types  as  identical  which  have  not  a  uniform  8ym]3tom-<x>mplex.  We 
have  seen  that,  even  in  general  paralysis,  he  speaks  of  an  "^  etiological  group  "  ol 
i)aral3rtic  psychases.  We  find,  indeed,  that  he  has  given  up  Kahlbaum  and  Uecker's 
hebephrenia  as  a  disease-type.  Clinical  exjperience  has  made  him  abandon  it  more 
and  more,  and  to-day  he  can  only  stand  tor  the  very  considerable  imi)ortance  of 
'*  hebephrenic  etiologv. "  He  accepts  Kahlbaum's  **  heboid  **  ^  as  a  specific  form  of 
puberty-psychosis  only,  a  moral  auto-psychosis,  t.  e.,  a  relatively  rare  type  not  ac- 
cepted in  any  text- book  except  partially  in  Wernicke's. 

In  the  lecture  on  acute  autop^ychoses  he  gives  an  account  of  so-called  alternat- 
ing personality  chiefiy  on  hysterical  or  epileptic  or  alcoholic  degenerative  founda- 
tion, and  of  those  cases  of  reasoning  mania,  which,  according  to  French  authors, 
recur  with  always  the  same  scheme  and  an  often  surprisingly  uniform  plan  oi 
action  ;^  and  of  certain  cases  of  periodic  alcoholism. '  This  moral  autopsycnosis  in 
its  climacteric  form  is  mostly  of  unfavorable  prognosis,  and  in  its  senile  form  probably 
alwavs  a  transition  toward  senile  dementia,  but  in  its  hebephrenic  form  relatively 
curable.  The  instance  he  gives  is  that  of  a  girl  with  transitory  loss  of  all  discipline, 
feeling  of  responsibility  and  modesty,  a  tendency  to  obscenity  but  total  absence  or 
impulsive  taltcing,  flight  of  ideas,  and  motor  unrest  Within  three  years  there 
followed  three  recurrences,  and  in  the  interval  slight  depressions.  One  might  have 
thought  of  circular  insanity,  but  that  would  not  do,  ''if  one  desired  to  cling  to  the 
definition  of  it  as  a  regular  alternation  between  manic  and  melancholic  states.**  The 
leveling  down  of  the  dominant  moral  concepts  "  with  the  not  infrequently  total 
absence  of  intellectual  disonler '*  is  indeed  similar  to  what  occurs  in  mania ;  but  the 
other  canlinal  symptoms  of  mania  are  absent,  and  Wernicke  is  nowhere  willing  to 
a<lmit  the  '*' formes  frmtes.''  Kahlbaum's  cases  are  ct^rtainly  noteworthy,  and  I  am 
able  to  iM)int  to  sevenil  such  c>asi«  of  my  own  which  had  a  far  more  undecided  position 
between  Krae[)elin's  manic-depressive  insanity  and  his  dementia  praecox  than 
Wernicke's  instance*. 

In  the  typical  "heboid"  (the  exaggeration  of  features  of  puberty)  Wernicke 
adds  to  Kahlbaum's  clescription  the  symptoms  of  onerous  sensations,  onerous 
ideas,  and  hypochondriacal  sensations  as  constant  accompaniments.  We  should 
refer  to  this  group  again  in  a  discussion  of  ^'  forme*  fnintes,^^  or  of  vague  type*. 

As  rather  characteristic  of  hebephrenic  etiology  Wernicke  mentions  "hebe- 
phrenic expansive  autopsychosis,"  a  "  primarv  paranoia,"  which  passes  rapidly  into 
attonity  and  dementia.  Next  in  frequency  ne  finds  motility-psychoses,  especially 
the  akinetic  form.  Very  characteristically  he  says  that  the  well-known  tendencjy  of 
akinetic  motility-psychoses  to  pass  into  dementia,  as  well  as  the  erroneously  claimed 

^  "Allg.  Zeitschrift  fiir  Psychiatrie,"  vol.  xlviii. 

*  An  illustrntion  is  given  of  a  clerk  who  periodically  assumed  the  r61e  of  a  physi- 
oian  and  committed  apparently  shrewd  enibezzleraentw,  but  always  in  the  same  way  ; 
this  {Nitient  finally  ended  in  epileptic  dementia.  The  term  reasoning  mania  and  the 
term  moral  insanity  have  gnwlually  lost  the  meaning  they  originally  had,  and  they  are 
in(^)rrectly  applied  to  what  the  meaning  of  the  word  seems  to  imply  to  the  modem 
mind,  unless  one  return  to  the  old  sources;  a  good  illustration  of  the  power  of  word 
over  sense  of  luvnracy. 

•  The  "  pathological  intoxication,"  however,  is  classed  with  the  true  dream-states, 
such  as  most  of  the  pre-  and  post -epileptic  psychoses.  (I  mention  this  to  give  another 
instance  of  Wernicke's  respect  for  the  symptom-complex  notwithstanding  the  fact  that 
the  essential  cause  or  condition  is  the  same  for  several  types  of  disorders.)  Wernicke 
descrilHJS  a  type  of  so-called  acquire<l  moral  insanity  (in  the  modem  sense  of  the  word  ; 
see  an  account  of  its  history  in  my  article  in  Baldwin's  *' Dictionary  of  Psychology," 
vol.  ii). 
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tendency  to  recarreooes,  might  in  part  be  referable  to  this  etiological  relation  (i'.  e. , 
the  origin  during  puberty).     Yet  ne  knows  of  cases  of  akinetic  niotility-pyehoses 
during  puberty  which  recovered  completely  and  permanently.     **  Hence  tne  unfav- 
orable prt^noeis  which  Kiuepelin  gives  in  these  cases  does  not  even  hold  without 
exception  for  the  cases  during  puberty.*'     Another  frequent  picture  during  puberty 
18  the  hypochondriacal  anxiety-psychosis,  which  may  remain  abortive,  or  develop 
further,  and,  perhaps  after  an  intercurrent  phtise  of  ** total  sensorj'  psychosis" 
(=  delirium),  with  a  trend  of  fantastic  hypochondriacal  persecution,  pass  into  a  very 
characteristic  hebephrenic  dementia  such  as  Kahlbaum  describes.     Certain  acute  at- 
tacks of  "'weakness  of  association  with  autoosycliic  and  alloiwychic  defects,  but 
without  any  signs  of  irritation  on  the  motor  side,"  in  young  girls,  reoovere<l  after  a 
prolonged  paranoic  state.     Considering  the  relative  difficulty  in  getting  their  atten- 
tion,   they  have  a  surprising  grasp  on   what  they  observed.     These  cases,  too, 
although  recoverable,  seem  to  be  on  a  hebephrenic  wisis. 

1  mention  these  with  some  detail  bt^cause  we  need  the  facts  in  our  eoiuparison 
with  Kraepelin^s  step  in  advance.  Wernicke  does  not  say  (any  more  than  do  Ziehen 
or  MeudeU  just  in  what  wa^'  puberty  is  accountable  as  a  factor  in  etiology.  He 
attacks  "'hebephrenia "  in  its  original  sense  (as  a  feature  of  puberty),  whereas 
defnentia  prcecox  in  Krae(>elin's  sense  refers  more  to  the  fact  of  a  sj)ecial  Ibrm  of 
deterioration  and  not  so  much  to  the  age  of  onset.  Wernicke  sees  the  characteristic 
feature  of  hebephrenic  etiology,  not  in  the  childish  manner  and  silly  ways  that 
appear  quite  natural  in  dementia  at  this  period  of  life,  but  in  the  tendency  to  un- 
favorable outcome  (or,  where  they  end  in  recoveiy,  in  the  tendency  to  temj)orary  symp- 
toms of  defect).  He  sees  other  characteristics  in  the  predilwtion  for  certain  disease- 
pictures,  which,  however,  do  not  belong  exclusively  to  the  period  of  puberty  ;  in  a 
tendency  to  recurrences,  and  where  they  have  a  chronic  course,  to  exacerbations,  so 
that  the  most  acute  attacks  occur  as  intennirrent  episodes.  Mort»over,  most  of  the 
acute  cases,  and  in  part  also  those  of  chronic  development,  take  their  course  as  com- 
pound psychoses,  i.  «.,  at  successive  j)eriods  they  produce  totally  different  disease-pic- 
tares.  He  refers  to  a  case  which  he  demonstrated  first  as  an  affective  melancholia, 
in  the  following  semester  as  hyperkinetic  motility-psychosis,  and  finally  as  a  condition 
of  pure  defect  in  deep  dementia,  and  he  describes  how  vi\id  the  face  k)oked  in  con- 
trast to  the  emptiness  of  mind,  in  distinction  to  what  happens  in  general  paralysis. 
This  whole  case  is  an  instance  in  point  of  the  difficulty  of  that  **  prognostic  diagnosis  " 
which  Kraepelin  makes  so  attractive  an  aim  of  psychiatry. 

To  complete  this  review,  I  must  refer  to  AVernicke,  i)aire  544,  where  the  forms 
of  acquired  dementia  are  treated  connectedly.     After  a  brief  description  of  its 
effects  of  traumatism  (in  which  he  admit**  the  possibility  of  a  progressive  degenera- 
tive process  started  by  the  trauma),  of  the  mental  aspect  of  multiple  sclerosis,  of 
hies  cerebri,  of  meningitis,  he  says  :  **  At  the^  jwriod  of  puberty  one  sometimes  ob- 
serves a  dementia  which  may  develop  relatively  rapidly  and  which  may  become 
very  deep  without  being  accompanied  bv  essential  psychotic  symptoms  of  another 
kind.     In  other  cases  such  a  primary  degenerative  dementia,  preceded  by  attacks 
of  severe  headache,  develops  at  puberty,  with  delusions  of  reference  of  a  hanuless 
character,  especially  autopsychic  delusions  of  reference  (what  the  patient  sees  or 
hears  is  interpreted  as  having  some  reference  to  his  thoughts  ;  or  hallucinations  are 
interpreted  in  this  way ;  the  patient  has  the  feeling  that  his  thoughts  are  spoken 
adoua,  etc ).     Cases  of  recovered  primary  dementia,  subacute  in  development,  and 
outside  of  the  period  of  puberty  nave  come  to  my  notice  several  times ;  but  I 
should  prefer  to  class  them  with  depressive  melancholia,  from  which  they  are  diffi- 
cult to  distinguish  clinically."     Apart  from  senile,  epileptic,  post-apoplectic,  alco- 
holic, and  paralytic  dementia,  there  are  *'  certain  definite  clinical  forms  of  psychoses 
which  show  a  tendency  to  terminate  in  dementia,  if  they  do  not  recover.     In  this 
respect  all  forms  of  motility-psychoses,  especially  the  akinetic  type,  are  not  so  very 
far  from  the  paralytic  psychoses.     In  the  description  of  the  specnal  types  (paralytic, 
post-apoplectic,  epileptic,  alcoholic,  hebephrenic,  senile)  he  says :   '  Hebephrenic 
dementia  has  the  general  marks  of  an  immature  state  of  development  correspond- 
ing to  the  age  of  puberty.     Hence  the  childish  and  silly  behavior  of  these  patients 
especially  insisted  upon  by  Kahlbaum  and  Hecker.     Next  to  this,  I  should  like  to 
lay  stress  upon  pronounced  thoughtlessness  or  mental  laziness  as  s|>ecific  features  of 
hebephrenic  dementia.     This  is  ofUm  shown  in  a  very  characteristic  maiiner.     The 
patients  answer  questions  hit  or  miss  without  noticing  their  self-contradictions.     The 
same  question  first  answered  with  yes,  may  be  later  answered  with  no,  or  with  a 
most  general  phrase.     Gradually  in  the  course  of  the  examination  an  unmistakable 
annoyance  at  oeing  forced  to  mental  exertion  is  exhibited,  and  on  questioning  one 
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may  at  tiiues  learn  that  thinking  tires  the  patient.  A  turniuff  away  or  the  excla- 
mation, ''let  me  alone  !  "  or  even  at  times  an  outbreak  of  violence,  puts  an  eud  to 
the  interview.  The  attention  of  these  patients  is  difficult  to  sain  and  especially 
difficult  to  hold  for  the  purpose  of  ezammation.  The  form  of  oDservation  is  some- 
times surprisingly  giM)d  if  judged  by  the  patient's  remembrance  of  casual  incidents. 
One  sometimes  experiences  surprises  with  these  patients  inasmuch  as  thev  casually 
betray  fragments  of  knowledge,  for  instance,  of  languages  or  other  acquired  material 
of  memory  for  which  one  searches  in  vain  in  a  systematic  examination.  The  facial 
ex]iression,  although  at  times  more  or  leas  changed,  usually  remains  much  more 
vivid  than  might  be  expected  from  the  degree  of  dementia  (an  instance  in  Heft  2, 
Ci'.se  28,  of  the  ''  Krankenvorstelungen  ").  The  marks  of  mannerisms  and  oddity 
of  expression  are  in  most  cases  well  defined,  as  is  easily  intelligible  from  the  age  of 
the  patients ;  but  according  to  my  experience  it  is  not  as  characteristic  for  nebe- 
phrenia  as  the  intellectual  laziness  mentioned  first.*' 

A  special  '' secnndfiry  dementia'^  is  not  described  by  him.  But  the  admission 
of  primary  dementia  in  the  sense  of  Kraepelin  makes  one  ask  :  Why  not  recognise 
ana  extend  the  principle  ?  These  cases  share  the  fate  of  the  ^'  paralytic  psychosis.*' 
Among  Wernicke's  descriptions  one  looks  in  vain  for  the  simple  demetited  forms  of 
general  i)araly8is,  wliereas  they  form  the  background  of  the  whole  picture  of  the 
disease  as  furnished  by  Kraepelin. 

Afler  what  we  have  learned  of  Ziehen's,  Mendel's,  and  Wernicke's  views,  on 
*'  secondary  dementia,"  let  us  start  again  from  the  disorder  that  is  oommonlv  so  de- 
nominated by  the  average  hospital  physician.  In  the  statistics  published  l^  the 
Lunacy  Commission  of  the  State  of  New  York  we  find  the  following  table  : 

Since  Octof)€r  7,  1888. 

Admittkd.  Becovkreo.       I>ibi>. 

Mania,  acute  delirious 150  24  102 

Mania,  acute        9,816  4,109  1,293 

Mania,  recurrent 1,004  436  94 

Mania,  chronic 4,262  208  1,249 

Melancholia,  acute 15,400  5,110  2,013 

Melancholia,  simple 547  192  23 

Melancholia,  chronic 4,3H4  289  1,423 

Alternating  (circular)  insanity 138  9  6 

Paninoia 674  24  43 

(iencral  paralysis 4,128  1  3,113 

Dementia,  primary 1,295  214  488 

Dementia,  terminal 13,170  107  7,733 

PIpilepsy  with  insanity 2,073  42  887 

Imbecility  with  maniacal  attacks    ....    1,097  10  147 

Idiocy        145  .    .  33 

Not  insane  ^      473  .    .  13 

l^nclaasitied 937 

Total 69,693  10,775  18,660 

This  table  shows  that  a  relatively  large  number  of  cases  figures  among  the  acute 
psychoses  which  would  be  placed  among  the  chronic  or  com[)ound  psychoses  of  the 
above-mentioned  writers,  it  we  assume  that  the  recovery  rate  is  about  the  same  the 
world  over,  an<l  not  worse  in  New  York.  Of  the  acute  i>sycho8es  as  Ziehen  recog- 
nizes theni,  at  least  70  per  cent,  recover ;  of  the  (combined  acute  manias  and  mel- 
ancholias in  the  State  of  New  York,  only  36.5  i>er  (Mint. 

Leaving  utterly  out  of  the  question  the  proolem  of  disease-entities  and  treating 
the  congregate  mass  of  one  hundred  con.secutive  admissions  to  a  hospital  purely 
from  the  |)oint  of  view  of  symptom -complexes,  and  of  the  final  outcome,  we  may 
ask  :  In  how  many  cases  was  it  possible  to  predict  with  certainty  the  outcome?  To 
what  extent  do  the  discrepancies  point  to  msufficient  inquiry  into  the  facts?  And 
to  what  extent  is  the  satisfaction  with  vague  terms  at  the  bottom  of  the  indifference 

to  flU'tS? 

As  a  matter  of  fact,  every  alienist  of  experience  will  point  to  patients  in  whom 
sec(jndar>^  dementia  can  be  foretold.  Unfortunately,  reasons  are  Dut  rarely  given. 
This  is,  howcv<T,  one  of  the  best  methods  of  tniining  in  psychiatry  :  To  formulate 
in  ejCrticf  terms  (he  facts  which  guide  us  in  progmm's^  to  qive  the  reasons  why  they  do 
«o,  and  to  test  these  reasons  07i  the  Ixms  of  the  final  rexuits. 

^  Includes  cases  of  alcoholism,  drug  habit,  etc. 
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Id  ffenertd  paralysis  we  can  say  that  thei'e  is  a  certain  neurological  status  com- 
bioed  with  a  definite  mental  j)icture ;  that  it  pointe  empirically  to  what  mav  be 
called  a  diffuse  myelo-encephalitis  ;  that  the  type  of  distribution  and  the  deptn  of 
the  symptoms  furnish  evidence  of  a  certain  loss  ;  and  that  empirically  on  such  a 
basis  a  number  of  eventualities  are  to  be  expected. 

Id  ddinuin  tremens  we  have  a  certain  standard  combination  of  symptoms, 
mental  and  physical,  and  in  drawing  our  conclusion  we  consider  these  facts  in  the 
light  of  our  experience — the  general  make-up  of  the  patient,  and  the  possibility  of 
a  symptomatic  delirium  tremens  (a  phase  of  general  parulvsis,  etc.). 

In  acute,  excitement  we  have  our  psychic  and  physical  symptom-complexes  and 
fragments  of  the  etiological  constellation  to  go  by.  In  a  fair  number  of  the  cases  we 
will  predict  recovery  ;  m  others  we  remain  in  doubt ;  in  yet  others  we  predict  an  un- 
&Torable  outcome — death,  or  imperfect  recovery,  or  danger  of  relapses  or  recurrences, 
or  secondary  |)aranoia,  or  secondary  dementia. 

The  question  now  comes  up — and  it  has  been  answered  in  the  aflSrmative  by 
Kraepelin :  Are  the  signs  whicn  determine  a  good  or  a  bad  prognosis  fundamental 
enough  to  build  on  them  a  grouping  of  mental  diseases,  which  would  be  more  natural 
than  the  present  hazy  plan  or  the  more  ambitious  psychological  schemes  ? 

The  clinical  signs  are  of  varying  value.  The  nearer  they  are  to  the  funda- 
mental part  which  is  diseased,  the  more  direct  is  their  bearing ;  the  more  accidental 
(hey  are,  the  plainer  their  nature  as  mere  circumstantial  evidence,  and  the  less  con- 
vincinff  the  claims  of  decisiveness.  The  symptoms  are  empirical  and  must  stand  the 
test  of  experience  in  order  to  command  our  attention.  They  must  be  judged  in 
every  case  for  what  they  are  worth.  Yet  when  we  look  at  the  average  hospital  record 
or  at  the  average  text-book  description  we  fail  to  find  the  necessary  helps  for  the 
distinctions  which  Kraepelin  makes. 

Wernicke's  descriptions  make  a  laudable  exception,  and  in  many  respects  they  are 
more  help^  methodically  and  less  dogmatic  than  Kraepelin' s  composite  pictures. 
We  have  seen  that  his  mania,  confused  mania,  and  in  part  the  hyperkinetic  motility- 
psychosis  form  the  excited  phases  of  manic-depressive  insanity,  and  affective  melan- 
cholia and  certain  cases  of  depressive  (akinetic)  melancholia  the  depressive  phases. 
The  mixed  phases  are  noticed  by  Kraepelin  only.  In  hyperkinetic  and  akinetic  states 
in  which  access  to  the  inner  life  of  the  patient  is  difficult,  and  in  the  acute  delusional 
and  delirious  states,  a  prognostic  diagnosis  appears  much  more  problematic  if  based 
on  the  symptoms  only.  There  is,  however,  so  much  harmony  in  what  has  been 
achieved  by  Krae[>elin  and  Wernicke  that  we  may  look  to  the  recent  products  of 
psychiatric  work  with  the  feel i up  that  the  confusion  of  words  and  the  appearance  of 
afaistruseness  will  cease  more  and  more  in  a  measure  as  we  keep  to  observation  of 
actual  cases,  and  records  which  coyer  the  useful  distinctions. 

Viewing  all  these  ways  of  getting  at  the  facts  of  psychiatry,  we  cannot  avoid  the 
conviction  that  much  of  what  floats  in  the  air  as  solid  tradition  is,  after  all,  very  far 
from  a  firm  foundation,  and  even  far  from  doing  justice  to  what  we  think  and  do  in 
actual  contact  with  cases.  Much  of  it  is  due  to  an  attempt  to  appear  connected, 
orderly,  and  reasonable,  in  lecturing  and  writing,  but  it  is  apt  to  prove  a  real  obstacle 
to  progress  in  our  work.  If  these  traditional  ideas  are  taken  as  suggesti()ns,  they  are 
heipfu! ;  if  taken  as  laws,  they  are  temptations  for  a  healthy  law -breaking  instinct, 
or  they  become  harmful  chains.  In  closing  this  review  there  are  two  warnings  to 
which  the  reader's  attention  should  l>e  called.  The  first  is  :  Beware  of  definitions 
which  one  is  tempted  to  make  from  the  sound  of  the  words !  Melancholia,  dementia 
pneoox,  catatonia,  represent  totally  different  trains  of  thought  in  the  various  writers. 
The  second  warning  is  :  Beware  even  of  the  definition  given  by  any  special  author  ! 
It  is  better  to  study  the  histories  of  his  cases,  because  his  definitioti  may  unconsciously 
render  the  trend  of  words  as  he  is  accustomed  to  use  them.  It  is  not  too  much  to 
flay  that  it  would  often  be  difficult  for  these  authors  themselves  to  determine  ex- 
acily  where  they  stand  in  regard  to  some  of  the  matters  still  in  dispute.  Their  cases 
are  more  truthnil,  actual,  and  clear — when  described  in  toto — than  any  attempt  at  a 
general  psychopathology  could  be  at  the  present  time. 

This  review  is  necessarily  merely  a  fragment  of  what  occupies  modem  psychiatry, 
and  fully  intelligible  in  its  bearing  only  to  those  who  study  psycihiatry  with  the  help  of 
methods  unfortunately  too  long  neglected  in  our  hospitals.  Under  the  influence  of 
pressure  for  financial  results,  and  owing  to  the  lack  of  centers  for  psychiatry  in- 
struction, very  little  material  is  collected  in  this  country  on  which  to  bring  the 
questions  of  the  day  to  a  t^st. 

Psychiatry  is  the  description  and  analysis  of  diseases  which  take  months  and 
years  for  their  evolution,  and  which  require  careful  records  of  conscientious  and 
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methodical  observations  in  order  to  replace  impressionist  methods  by  an  approxima- 
tion to  methods  of  precision.  In  this  direction  the  above  abstracts  will  certainly  be 
suggestive.  The  review  has.  I  hope,  demonstrated  that  there  are  many  questions 
about  our  patients  which  the  average  work  on  psychiatry  does  not  attempt  to 
answer,  but  fur  which  good  methods  of  analysis  present  helps.  It  has,  I  nope, 
convinced  the  reader  that  we  need  less  discussions  of  generalities  and  more  records  of 
well-observed  cases,  and  especially  records  of  lifetimes,  not  merely  snatches  of  pic- 
turesoue  symptoms  or  transcriptions  of  the  meaning  of  traditional  terms.  It 
incluaes,  as  well  as  can  be  done  in  so  little  space,  the  chief  stand |>oints  and  principles 
of  work  of  the  most  productive  pioneers  of  the  day,  and  it  will  encourage  many 
a  reader  to  go  to  the  originals,  and  say  where  to  find  things.  It  would  seem  that 
the  time  is  not  very  far  distant  when  the  traditional  heaaings  of  chapters  in  our 
text-books  will  change  rather  fundamentally,  and  to  the  great  advantage  of  the 
student  and  practitioner. 


CHAI^ER  II. 
GENERAL  ETIOLOGY  OF  INSANITY. 

The  proportion  of  the  insane  to  normal  individuals  may  be  stated 
to  be  about  1  to  300  of  the  [K)pulation,  though  this  proportion  varies 
somewhat  within  narrow  limits  among  different  races  and  countries.  It 
is  probable  that  the  intemperate  use  of  alcohol  and  drugs,  the  spread- 
ing of  syphilis,  and  the  overstimulation  in  many  directions  of  modem 
civilization  have  determined  an  increase  difficult  to  estimate,  but  never- 
theless palpable,  of  insanity  in  the  present  century  as  compared  with 
past  centuries. 

The  amount  of  such  increase  might  easily  seem  to  be  large,  on  super- 
ficial exami nation,  bwause  of  the  imperfection  of  census-taking  in  the 
past,  the  actniinulation  of  the  chronic  insane,  and  in  new  communities 
the  constant  upbuilding  of  new  asylums. 

Sex. — As  regards  sex,  women  and  men  are  about  equally  affected, 
for  the  particular  etiological  factors  determining  insanity  in  the  one 
(such  as  the  puerjxiral  period,  the  menopause,  etc.)  are  evenly  balanced 
by  the  special  causes  acting  u|>on  the  other  (struggle  for  existence, 
drunkenness,  syphilis,  etc.),  and  lM)th  sexes  ai'e  about  alike  in  their  sus- 
ceptibility to  the  two  great  etiological  elements  in  alienation  of  the  mind 
— heredity  and  mental  or  bcnlilv  strain. 

Age. — The  (juestion  of  ag(^  is  of  great  imjK)rtance  in  a  study  of  the 
etiology  of  insanity.  While  individuals  are  liable  to  mental  al)erration 
at  any  age,  yet  there  are  particular  j)eriods  of  life  characterized  by 
special  vulnerability.  In  general,  it  may  be  said  that  this  vulnerability 
is  greatest  in  women  l)etw(»en  the  ages  of  twenty-five  and  thirty-five, 
and  in  men  between  twenty  and  fifty,  for  it  is  at  middle  age  that  we 
find  the  maximum  accumulation  of  etiological  factors.  But  there  are 
pliysiologiwd  epochs  that  influence  marke<lly  the  line  of  psychic  mor- 
l)i(lity,  and  thesi*  arc  the  perio<ls  of  pub(»rty  and  adolescence  (fourteen  to 
twenty  years),  that  of  genital  involution  in  women  (forty-five),  and  tliat 
of  senile  involution  (sixty  to  seventy  years). 

But  the  chief  factors  in  the  causation  of  insanity  may  be  summed  up 
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in  two  words — heredity  and  strain.  The  former  is  responsible  for  in- 
stability of  the  nervous  system,  the  latter  is  multiform  in  character, 
comprising  all  of  the  stresses,  physical  and  mental,  direct  and  indirect, 
autochthonous  and  environmental,  which  may  undermine  the  nervous 
oonstitutibn  and  bring  it  to  its  point  of  colla])se. 

Heredity. — In  determining  the  factor  of  heredity  we  must  not  be 
content  with  ascertaining  the  existence  of  psychoses  in  the  ascendants, 
but  nmst  seek,  by  careful  interrogation  of  various  members  of  the  family, 
for  some  of  the  hereditary  ecjuivalents,  such  as  epilepsy,  chorea,  hys- 
teria, neurasthenia,  somnambulism,  migraine,  organic  diseases  of  the 
central  nervous  system,  criminal  tendencies,  eccentricities  of  character, 
drunkenness,  etc.,  for  these  equivalents  are  interchangeable  from  one 
generation  to  another,  and  are  simply  evidences  of  instability  of  the  ner- 
vous system.  It  is  the  unstable  ner\'ous  organization  that  is  inherited, 
not  a  particular  neurosis  or  psychosis,  and  it  nmst  be  our  aim  in  the 
investigation  of  the  progenitors  to  discover  the  evidence  of  this. 

That  the  statistics  of  insanity  as  regards  heredity  are  often  faultily 
gathered  is  too  well  known.  In  the  first  place,  the  recorder  of  the 
history  of  a  patient  frequently  neglects  to  extend  his  inquiry'  far  enough 
to  include  all  of  the  transmissible  jisychoneuroses,  and,  in  the  second,  the 
relatives  are  prone  to  conceal  any  suppostnl  hereilitary  taint  in  the 
family.  Here,  for  example,  is  a  table  j)repared  by  the  Lunacy  Commis- 
sioners, showing  the  causes  of  insanity  in  1.36,478  admissions  to  asylums 
in  England  and  Wales,  in  wiiich  I  find  the  item  "  hereditary  influence 
ascertained  "  20.5  per  cent.  Surely,  so  small  a  figure  does  not  represent 
the  true  projwrtion  of  heredity  as  an  etiological  factor  ! 

It  will  take  many  deoids  of  much  more  careful  compilation  of  his- 
tories to  establish  the  actual  ratio,  but  we  shall  attain  nearer  to  the  facts 
year  by  year. 

No  one  has  better  formulate<l  the  principles  of  heredity  in  relation 
to  insanity  than  Mercier,^  who  jK)ints  out,  among  other  things,  that, 
besides  the  importance  of  the  direct  transmission  of  an  unstable  nervous 
svstem,  there  is  another  law  of  hereditv,  which  is  known  as  the  law  of 
sanguinity.  Two  parents  may  be  |KTfectly  stable  and  have  normal  organ- 
isms, and  yet  produce  offspring  with  unstable  and  abnormal  nervous 
coast itut ions,  because  of  the  unsuitability  of  the  sexual  elements  of  the 
parents  to  each  other.  The  perfe(^t  organization  of  the  progeny  is  the 
result  of  three  factors — the  quality  of  the  germ  (which  brings  matter), 
the  quality  of  the  sperm  (which  brings  force),  and  the  suitability  of  the 
one  to  the  other. 

The  laws  of  heredity  as  they  relate  to  insanity  may  be  summarized 
briefly  as  follows  : 

1 .  The  child  tends  to  inherit  every  attribute  of  both  parents. 

2.  Contradictory  attributes  can  not  be  inherited  from  both  parents. 

3.  The  child  may  inherit  the  attributes  of  either  parent  solely. 

4.  It  may  inherit  the  qualities  of  one  parent  in  some  respects  and 
of  the  other  in  other  respects. 
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5.  It  may  inherit  the  father's  attributes  for  one  period  of  existence 
and  the  mother's  for  another. 

6.  Some  attributes  have  the  quality  of  prepotency,  or  the  tendency 
to  push  aside  or  overrule  otlier  attributes. 

7.  Attributes  which  are  similar  in  both  parents  tend  to  become  pre- 
potent, giving  rise  to  convergent  or  cumulative  heredity. 

8.  Attributes  may  be  transmitted  in  latent  form  from  one  genera- 
tion to  another,  to  reappear  in  a  third  or  fourth  or  still  more  remote 
generation — a  phenomenon  termed  "  reversion." 

9.  Attributes  tend  to  appear  in  the  progeny  about  the  same  time  of 
life  at  which  they  became  manifest  in  the  parents. 

10.  Attributes  of  the  father  tend  to  be  inherited  by  the  sons  and  of 
the  mother  by  the  daughters. 

A  study  of  the  above  laws  will  explain  many  of  the  puzzling 
features  of  psychopathic  hereility, — why,  for  instance  often  only  a  few  of 
the  children  of  a  neurotic  parent  suffer  from  neuroses  or  psychoses,  and 
why  psychoueu roses  may  develop  in  the  progeny  of  healthy  parents 
(latency).  It  must  be  remembereil,  too,  that  there  is  a  variation  in  the 
degree  of  hereditary  taint  originated  by  the  several  heritable  equiva- 
lents. Thus,  simple  neurasthenia,  eccentricity  of  character,  and  a  puer- 
peml  or  senile  jxsychosis  are  not  so  serious  a  heritage  as  epilepsy, 
chronic  alcoholism,  jmranoia,  and  imbc^cility.  The  taint  in  a  family  is 
greater  the  largtT  the  number  of  members  and  branches  afflicted. 
When  the  degree  of  hereditary  taint  is  marked,  the  psychoses  which 
may  develop  tend  to  be  modified  from  the  onlinary  types  of  such  j)sy- 
choses,  and  this  deviation  is  tenneil  hereditary  degenerative  modifica- 
tion,— !)r,  in  short,  heredihiry  degeneracy, — while  the  insanity  evolved  is 
dc^signated  as  a  degenerative  psychosis.  The  particular  degenenitive 
psy(^h()ses  an*  such  forms  as  idiocy,  iiiibeeility,  feeble-mi ndcxlness,  j>eri- 
odical  and  circular  insanity,  hysterical  insanity,  acute  sinijile  paranoia, 
polymorphic  insanity,  etc.  A  polymorphic  course  is  particularly  char- 
acteristic of  psychic  degenenicy,  so  that  sometimes  a  jK^rfwt  chain  of 
psychopathic  conditions  and  psychoses  will  be  manifestcnl  throughout 
the  life  of  the  degenerate. 

The  polymorphism  of  hereditary  tmnsmission  sometimes  manifests 
itself  in  what  is  known  as  progressive  hereditary  deg(»neracy.  For 
example,  drunkenness  in  one  generation  may  lead  to  simple  psychoses 
in  th(»  next,  to  complex  degenerative  psychoses,  epilepsy,  etc.,  in  the 
third  generation,  and  finally,  in  the  fourth,  to  idiocy,  sterility,  and  the 
annihilation  of  the  stock. 

The  indi(^ations  of  degeneracy  in  an  individual  are  termed  the  stig- 
mata of  degeneration,  or  stigmata  herinlitatis.  They  may  be  defineil  as 
anatomical  or  f\nu^tional  deviations  from  the  normal,  which  in  them- 
selves are  usually  of  little  importance  as  regards  the  existence  of  an 
organism,  but  are  characteristic  of  a  marked  or  latent  neuropathic  dis- 
i)osition.  Mueh  stndv  has  of  late  years  been  devoted  to  these  indices 
by  many  investigators,  |>articularly  in  their  relation  to  insanity,  idicK^y, 
and  criminal  anthropology,  and  it  behooves  all  who  have  to  do  with  the 
<levelopment  and  care  of  the  human  body  in  any  particular — and  this 
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refers  especially  to  men  of  the  medical  and  allied  professions — ^to 
fiimiliarize  tliemselves  with  these  signs  of  degeneration,  in  so  far  as  they 
concern  their  own  special  provinces  of  work.  These  stigmata  are  vices 
of  functional  and  organic  evolution.  The  deviations  from  the  normal 
may  be  in  the  way  of  excesses  or  arrest  of  development.  They  must 
be  distinguished  from  the  deficiencies  or  deformities  produced  by  acci- 
dents at  birth  or  by  disease.  I  have  said  that  these  stigmata  are  ana- 
tomical and  functional,  but  it  is  more  convenient  to  divide  the  func- 
tional group  into  physiological  and  psychic  classes.  It  is  the  latter 
which  we  are  more  apt  to  observe  in  our  social  relations  with  deg(»nerate 
individuals.  The  psychic  stigmata  are  always  chanicterized  l)y  want 
of  balance  or  lack  of  proportion  betwwn  certain  undevelojxKl  or  exces- 
sivelv  developed  faculties  and  other  faculties  which  are  normal.  I)e- 
feet  of  moral  sense,  of  attention,  of  memorj%  will,  judgment,  or  unbal- 
anced excess  of  musical  or  mathematical  aptitudes  may  be  cite<l  as 
instances  of  psychic  stigmata.  Hence  the  three  following  divisions 
may  be  made  of  all  the  degenerative  indices  :  (1)  Anatomical  stigmata  ; 
(2)  physiological  stigmata ;  (3)  psychic  stigmata. 

Anatomical  Stigmata. 

Cranial  anomalies. 

Facial  asymmetry. 

Deformities  of  the  palate. 

Dental  anomalies. 

Anomalies  of  the  tongue  and  lips. 

Anomalies  of  the  nose. 

Anomalies  of  the  eye  • .  .  . 

Flecks  on  the  iris ;  strabismus ;  chromatic  asymmetry  of  the  iris ; 
narrow  palpebral  fissures. 

Albinism. 

Congenital  cataracts. 

Microphthalmos. 

Pigmentaiy  retinitis. 

Muscular  insufficiency. 
Anomalies  of  the  ear. 
Anomalies  of  the  limbs : 

Polydactyly. 

Syndactyly. 

EiCtrodactyly. 

Svmelus. 

Ectromelus. 

Phooomelus. 

Excessive  length  of  the  arms. 
Anomalies  of  the  body  in  general : 

Hemise. 

Malformation  of  the  breasts,  thorax. 

Dwarfishness. 

Giantism. 

Infantilism. 

Feminism. 

Masculinism. 

Spina  bifida. 
Anomalies  of  the  genital  organs. 
Anomalies  of  the  skin. 

Polysarcia. 

Hvpertrichosis. 

Absence  of  hair. 

Premature  grayness. 
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Physiological  Stigmata. 

Anomalies  of  motor  fiinctioD  : 

Retardation  of  learning  to  walk. 

Tics. 

Tremors. 

Epilepsy. 

Nystagmus. 
Anomalies  of  sensory  function : 

Deaf-mutism. 

Neuralgia. 

Migraine. 

Hyperesthesia. 

Anesthesia. 

Blindness. 

Myopia. 

Hyi^rmetropia. 

Astigmatism. 

Daltonism. 

Hemeralopia. 

Concentric  limitation  of  the  visual  field. 
Anomalies  of  speech  : 

Mutism. 

Defective  speech. 

Stammering. 

Stuttering. 
Anomalies  of  genito  urinary  function : 

Sexual  irritability. 

Impotence. 

Sterility. 

Urinary  incontinence. 
Anomalies  of  instinct  or  appetite  : 

Uncontrollable  appetite  (food,  liquor,  drugs). 

Merycism. 
Diminished  resistance  against  external  influences  and  diseases. 
Retardation  of  puberty. 

Psychic  Stigmata. 

Insanity. 

Idiocy. 

Imbecility. 

Feeblc-mindedness. 

Pavor  nocturnus.  . 

Precocity  ;  one-sided  talents ;  disequilibration. 

^Eccentricity. 

Moral  delin(iuency. 

Sexual  perversion. 

Having  made  this  attempt  to  classify  the  various  stigmata,  we  may 
now  pnxjeed  to  exiiiuine  them  in  some  detail : 

Cranial  Anomalies. — ^The  most  important  features  to  be  noted  in 
connection  with  the  head  are  asymmetry  and  a  variety  of  deformities. 
It  is  necessary  to  an  understanding  of  these  stigmata  to  go  over  briefly 
a  few  facts  of  craniometry  and  c(»phalometry. 

A  score  or  more  of  distinguished  authrojwlogists  of  the  present  cen- 
tury have  been  trying  to  discover  racial  distincticm  in  human  skulls  ; 
but  the  fact  is  that  there  are  not  so  many  characteristics  of  race  in  the 
cranium  as  in  other  parts  of  the  Ixnly,  and,  accordingly,  there  are  still 
wide  differences  of  opinion  as  reganls  a  scientific  craniological  classifi- 
cation.    Races  have  been  mingling  so  many  thousands  of  years  that 
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cranial  dissimilarities  are  the  rule  among  them,  even  in  tribes,  and  to 
some  extent  in  families.  These  diversities  of  form  have  been  designated 
as  dolichocephalic,  mesocephalic,  and  brachy cephalic — ^words  which 
merely  convey  an  idea  of  the  relation  of  the  length  to  the  breadth  of 
the  skull  when  viewed  from  above.  The  anteroposterior  is  to  the 
biparietal  diameter  as  100  is  to  a?,  is  the  formula  for  determining  this 
"  cephalic  index."  All  length-breadth  indices  below  78  are  considered 
dolichocephalic  ;  from  78  to  80,  mesocephalic ;  and  above  80,  brachy- 
cephalic.  We  may  assume  that  the  physiological  limits  of  this  index 
are  70  to  90.     This  is  based  upon  thousands  of  measurements  of  skulls 


Fig.  269. 


by  various  investigators.  Any  excess  or  diminution  of  these  figures 
must  hence  be  regarded  as  pathological  (Fig.  269). 

But  while  one  skull  may  be  narrower  or  broader  than  another,  there 
is  comj)ensation  in  other  diameters.  The  dolichocephalic  has  a  greater 
vertical  diameter,  for  instance,  than  the  brachycephalic  skull. 

Besides  these  characteristics,  something  must  be  said  reganling  the 
physiological  asymmetry  of  the  skull.  The  fact  that  the  arms  and  hands 
are  not  svmmetrical  on  the  two  sides  of  the  body,  either  in  size  or  func- 
tion ;  that  the  legs  and  feet  are  not  symmetrical ;  that  the  left  cerebral 
hemisphere  is  larger  and  more  complicated  than  the  right,  would  natu- 
rally lead  us  to  anticipate  some  slight  asymmetry  of  the  two  sides  of  the 
skull,  and  the  facts  of  observation  support  us  in  the  statement  that  asym- 
metry is  the  rule  and  perfect  symmetry  the  exception.  More  than  a 
thousand  postmortem  examinations,  the  examination  of  several  hundred 
heiids,  and  an  insj)ection  of  some  collections  of  skulls,  such  as  that  of 
Blumenbach,  where  I  have  particularly  noted  this  point,  together  with 
the  testimony  of  others,  justify  me  in  this  assumption. 

Asymmetry  sometimes  reaches  extraordinary  proportions, — often  with 
quite  a  normal  state  of  brain  function,  often  with  marked  psychopathic 
changes.  Outside  of  purely  physiological  asymmetry,  we  have  that 
depending  upon  defective  development  and  disease.  One  of  the  first  of 
nature's  constructive  principles  in  fashioning  the  skull  is  the  struggle 
of  its  contents  for  volume.  Hence,  as  long  ago  pointed  out  by  Vir- 
chow,  premature  synostosis  of  any  cranial  suture  will  lead  to  compen- 
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satory  deformity.     So,  too,  will  arrest  of  developmen   in  any  center  of 


Fig.  270.— Clieiuocephiiliin. 

ossification,  or  a  unilateral  aplasia  or  hyperplasia  of  the  skull  bones,  or 
of  the  contents  of  the  skull. 

Aside  from  the  deformities  of  the  head  which  are  congenital  in  char- 
acter, the  diseases  which  most  commonly  produce  cephalic  deformation 
in  early  life  are  rachitis  and  hydrocephalus;  in  later  life,  tumors,  exos- 
toses, etc.;  while  at  all  periods  of  life  the  shape  of  the  skull  is  menaced 
by  injuries,  from  a  forceps  delivery  to  a  falling  brick.  The  following 
are  some  of  the  commoner  designations  of  well-known  cranial  deformi- 
ties : 

Chemocephalus  is  flat-headedness.     In  this  there  is  flatness  at  the 
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Fig.  271.— Leptocephalufl. 


top  of  the  head.  The  condition  is  also  cjdl(Kl  platicephalus  (Fig. 
270). 

Leptocephalus. — Eiirly  synostosis  of  the  frontal  and  sphenoid  j>ro- 
duces  leptooephiihis,  or  narrow-head edness  (Fig.  271). 

Macrocephalus  is  a  large  head,  usually  due  to  hydrocephalus. 

MicrocephaluB  is  a  small  head,  due  either  to  aplasia  of  the  brain  or 
premature  synostosis  of  the  sutures  (rarely  the  latter). 

Oxycephalus,  or  steeple-.shaped  skull,  is  due  to  synostosis  of  the 
j)arietal  with  the  occipital  and  tempond  l)on(»s,  with  comj>ensatory  de- 
velopment in  the  region  of  the  bregma.  Another  name  for  this  is  ooro- 
vepludm  (Fig.  272). 

Plagriocephalus,  or  oblique  deformity  of  the  head,  is  due  to  uni- 
lateral synostosis  of  the  frontal  with  one  of  the  parietal  bones  (Fig. 

27;^. 
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Scaphocephalus  is  probably  caused  eitlier  by  too  early  union  of 
the  sagittal  suture  or  by  the  development  of  both  parietal  bones  from 
one  center.     The  top  of  the  head  is  keel-shaped  (Fig.  274). 


Fig.  272.— Oxycephalus. 


Fig.  273.— Plagiocephalus. 


Trigronocephalus. — ^l^reniature  union  of  the  frontal  suture,  resulting 
in  very  narrow  forehead  and  great  width  behind,  giving  rise  to  the  term 
trigonocephalus  (Fig.  275). 

The  two  systems  of  measurement — the  craniometrical  and  the  ceph- 
alometrical — differ  but  slightly  from  each  other,  the  former,  of  course, 
being  the  more  exact,  since  every  portion  of  the  naked  skull  is  attain- 
able. 

I  would  recommend  the  following  series  of  measurements  to  be 


Fig.  274. — ScaphocephaluB. 


Fig.  275. — Trigonocephalus. 


taken — eleven  in  number — in  order  to  form  a  just  idea  of  the  capacity, 
shape,  and  symmetry  of  any  head  (Figs.  276  and  277):  (1)  The  circum- 
ference ;  (2)  the  naso-occipital  arc  {N  to  7^  ;  (3)  the  nasobregmatic  arc 
(iV  to  p)  ;  (4)  the  bregmatolambdoid  arc  (/5  to  A) ;  (5)  the  binauricular 
arc  ;  (6)  the  anteroposterior  diameter  {S  to  0) ;  (7)  the  greatest  trans- 
verse diameter  (length-breadth  index) ;  (8)  the  binauricular  diameter ; 
(9)  the  two  auriculobregmatic  radii;  (10)  the  facial  length;  (11)  the 
empirical  greatest  height  (B  to  p). 

In   addition    to    acquiring    these    mathematical   data,  cephaloscopic 
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dimwingB  are  invaluable  as  exhibiting  deformity  clearly  to  the  eye. 
Henoey  the  horizontal  ciroumferencey  naso-occipital  curve,  and  binau- 
rieular  carve  should  be  taken  with  a  strip  of  lead,  or,  what  is  better, 
with  the  instrument  devised  by  Luys  (on  the  princiiple  of  the  hatter's 
ooolbrniateurs),  and  the  curves  projected  on  paper. 

Dolichocephalic  heads,  as  a  rule,  have  narrow,  and  brachycephalic 
bave  broad,  faces.  Something  should  here  he  said  concerning  pro^ 
natfaism,  of  which  there  are  several  forms.  The  best  method  of  deter- 
miniiig  it  is  to  measure  the  angle  made  by  a  line  drawn  from  the  nasal 
root  to  the  junction  of  the  inferior  nasal  spine  and  alveolar  process 
(Fig.  277,  Nto  x)  with  a  vertical  line  dropped  from  the  nasal  root  to 
Broca's  horizontal.  It  is  found  that  every  normal  skull  exhibits  this 
sabnasal  prognathism,  but  there  is  a  wide  variation  in  degree.  Extras 
Ofdinary  prognathism,  orthognathism,  and  opisthognathism — meaning 
extreme  projection,  straightncss,  or  inclination  backward  of  the  sub- 
nasal  line — are  pathological. 

The  empirical  greatest  height  of  the  head  is  an  approximate  measure- 
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Fig.  276. 


Fig.  277. 


ment  of  the  distance  between  the  basion  and  vertex  of  the  skull  {B 
to  /?,  or  U\  A  line  from  the  external  occipital  protuberance  to  the 
lowest  median  point  of  the  su|)erior  maxilla,  just  above  the  incisors  (T 
to  Jf),  passes  almost  directly  through  the  basion.  Hence,  in  ceplial- 
ometry,  by  taking  this  diameter  and  the  radii  from  each  extremity  to 
the  bregma,  we  have  a  triangle  (J/, /5,  T)  whose  height  (£,  ^9)  is  easily 
ascertaiiie<l.  The  height  averages  13.3  cm.  in  men,  12.3  in  women, 
and  the  physiological  variation  is  from  11.5  to  15. 

The  only  instruments  necessary  for  obtaining  the  data  just  described 
are  a  pair  of  calipers,  the  tape-line,  and  a  strip  of  sluH^t-l(»ad  two  feet 
long  by  J  or  I  of  an  inch  wide.  Bcnedikt\s  cali|>ers  (manufactureil 
by  Wolters  in  Vienna),  which  are  here  illustrated,  are  to  be  recom- 
mended for  their  exactness  (Fig.  278),  as  are  also  those  that  I  have  had 
made  for  my  own  use  (Fig.  279). 

Excessive  prognathism  is  found  among  criminals,  in  mierocephali, 
and  in  cases  of  hemi-  and  jxiraplegia  spastica  infantilis.  Skulls  known 
as  crania  progentea  have  considerable  pathological  significance.  In 
these,  lower  teeth  project  beyond  the  upjxir,  and  the  inferior  maxillary 
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angle  is  obtuse,  due,  probably,  to  aplasia  of  the  upper  or  hyperplasia 
of  the  lower  maxilla. 

The  demonstration  of  the  empirical  greatest  height  is  often  quite 
valuable  as  an  index  of  degenerative  and  neuropathic  types.  The 
following  are  some  general  points  which  should  be  considered  in  the 
examination  of  these  cases  : 

A  skull  below  the  normal  type  in  volume  belongs  to  an  abnormal 
individual. 

Undertypical  measurements  of  the  head  should  always  lead  us  to 
entertain  the  suspicion  of  defective  cerebration. 

Abnormal  smallness  of  any  part  of  the  skull  permits  the  conclusion 
that  the  part  of  the  brain  in  its  neighborhood  is  imperfectly  developed. 

Excessive  development  of  the  head  has  a  double  signification.     It  is 
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Fig.  27S.— Benedikt's 
calipers. 


Fig.  279.— Author's  calipers. 


always  pathological,  but  may  mean  abnormality  of  brain  or  successful 
compensation.  Wormian  bones  are  also  doubly  significant.  They 
either  represent  a  pathological  process  or  a  successful  eifort  of  nature 
in  repair. 

Hemiplegia  spastica  infantilis,  epilepsy,  and  intellectual  or  ethic 
weakness  often  exhibit  unilateral  aplasia  of  the  skull. 

The  skull  is  representative  of  the  brain  only  during  the  years  of  its 
development,  and  it  must  be  remembered  that  psychopathic  deteriora- 
tion often  has  its  inception  subsequent  to  the  completion  of  the  process, 
when  no  impression  can  be  made  upon  its  bony  walls. 

I  have  prepared  a  table  of  the  measurements  recommended,  showing 
the  averages  in  adults,  male  and  female,  together  with  the  physiological 
variation,  excesses  above  or  below  which  are  significunt  of  morbidity. 
It  is  based  upon  the  examination  of  some  hundreds  of  skulls  and 
heads,  and  upon  statistics  given  by  various  authorities  who  have  made 
especial  study  of  this  department  of  anthroi)ometry.  Hence  it  may 
be  depended  upon  as  a  fair  estimate  of  the  dimensions  of  the  head  in 
most  of  the  Caucasian  races.     The  table  is  as  follows  : 
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TABLS  of  CKANIOMBTBICAI.  MEABUBmENTB. 


1 

Tl!" 

ktkbh. 

r 

1 

.™„„. 

1.  CirL-umrereiice, 

50 

48. 6-67. 4 
1201-1751 

2.  Volume, 

1500 

1300 
.11 
12 

ren.-Dceaei:i50cc  iato 
60  cm. 

33 

28-38 

In  figure,  NtaT. 

4.  NaaihrtBinalic  are,          ,   . 

13.5 

10.B-14.B 

NU,?. 

12.5 

11.9 

B.  1-1 1.4 

28.4-36 

~  i6.e^l9 

a  to  A. 

6.  BiiiuariL-ular  arc,     .  -  .   . 

33 

31 
17.2 

7.  Auteroiiosteriorclmmeter, 

17.7 
14.6 

K,2 

StoO. 

a  GrwiWttniaHveraedUmeter 

14 

Lvie.s 

The  fiirniula  for  the  leDglh- 

br<4uit)i  iodex  » : 
LenictiT:  KmKlth  ::  100  :  x. 
An  index  l)elow  78  i«  doli- 

rhoMphalic;    78   to  80, 

hrachyoephnlic. 

9.   I.Fliitth-lirendUl  ioilei,     .    . 

83.8 

70.1-87 

10.   Binauriculurctiuiiittcr,   .    . 

13.4 
12.37 

11.9 

io.a-i3.s 

S           The   height 

/!\        triangle    E, 
/    ■    \     S.t:  fomira 

11.   Aiirii'iiliilHcwiiiaticmiiii,    . 

tic  radii  and  th<!  binaori- 
rtllur  diameter,  avproKra 
11.17    >vith    a    vnrialion 
rrom  lOlo  12.(Ki. 

lU.   Fwiiil  Icii^tli 

n.6-15 

From  root   of  i.ose.  X.  tn 
lowest  |iort  of  chin. 

l:i.  Kmpirii-al  Kr«ute»t  hei|«lit, 

13.  :i 

12.3 

The      empirical      icreate^l 

height,  n,  ii.  is  obtained 

the  triangle  if,  ,i,r. 

These  nitaHiirenientH  are  tliose  of  tlie  aiult  human  Bknll.  Aa  the  hair  and  scalp 
flU|>eraddubout3cm.,  iibont  6  per  rent  sliouM  be  deducted  in  the  hea<l  measurements 
Not).  1.  3,  and  6  to  obhiiii  those  of  the  Hkull.  In  taking  the  diameten  Noa.  7  and  8, 
deduct,  1  cm.  (tile  scalp  ftvet»ging  t,vam.  in  thickness),  and  from  the  shorter  radii,  Boch 
as  Nob.  10  and  11,  subtract  but  7  mm. 

Facial  Asymmetry. — Inoqimlity  of  tlio  two  sides  of  the  face — 
wIk'ii  ciKigenitai  nml  not  dm'  to  wniii'  siicli  ilisciisc  an  tionii atrophy — ii* 
to  be  looked  upon  lis  a  stigma  of  d<'genrratioii.  In  the  same  categorj- 
may  bo  ftrouixMl  various  irregularities,  and  siKrh  eonditioiis  as  excessive 
prognathism  or  retrogiiathisiu.     Gn-at  proniinenee  or  unequal  pronij- 
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of  the 


7«^nce  of  the  malar  bones  is  to  bu  til>sfr\c(l,  uiui  ;ilsi>  ax\ 
ort.its(Fig.  280). 

Deformities  of  the  Palate. — In  <-i>iincftioti  with  the  «)ft  jialatf, 
bitimiition  of  tiir  uvula  may  Ih'  iniTilimutl.  As  regards  the  hard 
palulc,  I  huvo  (Ivvfh  iijiiiii  ii-  (li'fi.riniiii'sat  some  length  in  ati  article  in 
the  "  IiitermitioiiJil  D-iital  .Iniiiual"  (D.i-emher,  1895),  and  the  facts 
there  broiijrht  forward  may  be  recapitulated  as  followii ; 

While  the  palate  occupies  but  a  small  place  in  this  great  category  of 
hereditar\'  stigmata  of  alt  kinds,  it  is  one  of  the  anatiiniiciit  group,  and 
this  group  is  fur  many  reaswrns  the  one  of  grcjitest  importance.     In  this 


group,  too,  it  occupies  a  distinctive  place  as  licing  among  the   most 
striking,  frequent,  and  signi6cant  of  the  anomalies. 

The  arch  of  the  hani  (wlate  presents  considerable  variation  within 
strictly  normal  anatomical  limits,  A  largo,  wide,  moderately  high 
vault  is  what  may  be  called  a  normal  standard.  It  means  the  highest 
evolution,  judging  from  the  fact  that  the  mouth-cavity  increases  in 
capacity  as  we  ascenil  the  vertebrate  series.  Deviations  from  that 
standard  are  not  at  all  infrequent,  and  yet  such  deviations  may  be  nor- 
mal. Thus,  the  palate  may  be  low  and  broad,  or  it  may  be  high  and 
narrow  ;  it  may  be  short  or  long  in  its  anteroposterior  diameter ;  it 
nmy  he  ridge<l  unduly  along  tlir  }mlatine  suturejs,  or  it  may  present 
marked  rugosities  on  its  surface.  cs|wciiilly  in  the  anterior  region  ;  yet 
these  variations  are  normal.      Prulwilily  wi-  may  look  njxm  these  pecu- 
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liaritles  as  a  species  of  compensatory  development.  Just  as  in  a  study 
of  heads  we  find  some  very  long  and  low,  and  others  short  and  round 
and  high,  and  riKJOgnize  the  fact  that  the  shortness  in  one  dimension  is 
compensated  for  by  a  corresponding  increase  in  another,  so  we  may 
regard  variation  in  palatine  diameters. 

The  pathological  palate  has  not  been  studied  as  much  as  it  deserves 
to  be.  Save  occasional  and  casual  references  to  the  "  Gothic ''  palate 
in  literature,  and  one  or  two  papers  upon  the  "  torus  palatinus,"  very 
little  has  been  written  upon  the  subject.  In  my  paper,  previously  referred 
to,  I  have  attempted  to  classify  such  pathological  palates  as  could  be  justly 
looked  uj)on  as  indicative  of  degeneracy.  The  word  Grothic  having  been 
so  long  in  use,  and  the  hard  palate  being  much  like  an  arch  or  roof,^  I 
have  foHowed  architectural  nomenclature  in  the  classification  offered. 

Pathological  Palates: 

1.  l^ilate  with  Gothic  arch  (Fiff.  281). 

2.  Palate  with  horHeshoe  arch  (Fig.  282). 

3.  The  dome-shaped  palate  (Fig.  283). 

4.  The  flat-roofed  palate  (Fig.  284). 

5.  The  hip-roofed  palate  (Fig.  285). 

6.  The  asymmetrical  palate  (Fig.  286). 

7.  The  torus  palatinus  (Fig.  287). 

The  seven  varieties  named  are  to  be  looked  upon  as  types  merely. 
Each  tyj>c  will  be  found  to  present  variations  and  combinations  with 
other  forms.  Thus,  the  Gothic  arch  may  have  a  low  or  high  pitch  and 
be  short  or  long.  The  horseshoe  arch  (a  familiar  one  in  Moorish  archi- 
tecture) is  always  easily  distinguishe<l,  but,  owing  to  its  conformation, 
a  e^ist  can  not  well  be  taken  of  it  to  show  it  in  a  jwrfect  outline.  The 
donio-shajHMl  palate  may  be  high  or  low,  may  Ik?  combined  with  a.»^ym- 
metrv  or  torus.  The  presence  of  a  torus  in  the  Grothic  variety  is  apt  to 
destroy  the  purely  Gothic  form,  and  may  cause  it  to  rt»semble  the  flat- 
roofed  palate.  Under  the  heading  of  flat-roofed  palate  I  should  include 
all  such  palates  as  are  nearly  horizontal  in  outline,  as  well  as  those  with 
inclined-roof  si(l(»s  but  flattened  gable.  In  the  hip-roofed  ])alate  we 
have  the  sloping  sides  Jis  usual,  but  also  a  markcnl  pitch  of  the  palate 
roof  in  front  and  behind  ;  occasionally  one  may  meet  with  a  palate  of 
this  kind  with  so  remarkable  a  pitch  from  before  backward  that  it  is 
almost  like  a  (jothic  r(K)f  turned  about  so  that  the  gable  runs  trans- 
versely. 

Asynimetrv  in  the  palate  is  commonly  observed  in  manv  of  the 
previously  descTibed  forms,  but  occasionally  is  the  only  noteworthy 
jieculiarity.  It  is  usual  to  find  asymmetry  of  the  face  and  skull  in 
cases  with  an  asymmetrical  ])alate.  The  torus  palatinus  (I^atin  torv^, 
swelling)  was  first  mention(Ml  by  CliJissaignac  as  a  mediopalatine  exos- 
tosis. It  is  a  projecting  ridge  or  swelling  along  the  palatine  suture, 
sometimes  in  its  whole  length,  sometimes  in  only  a  portion  of  its  course. 
It  is  always  congenitiil.      It  varies  considerably  in  its  shape  and  size,' so 

1  *'  There  is  some  confusion  in  literature  of  the  roof  of  the  mouth,  or  hard  palate, 
referre<l  to  in  this  paper,  with  the  dental  arch,  which  is  qnite  another  thing." 
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that  as  mauy  as  five  or  six  differeut  gpcciei;  of  tonis  arc  i-ecoguized.  It 
may  be  wedge-shajx^l,  narn»w,  bmsid,  very  prominent,  ur  irregular.  I 
have  said  uotliiug  ubuut  eluft-jialute,  lor  I  am  not  sure  that  it  may  be 


cla-osed  among  the  well-marked  stigmata  of  degeneration.  I  have 
found  bnt  two  or  three  eleft-palates  among  the  450  idiots  and  imbeciles 
on  Randall's  lislaml,  while  a  number  of  cases  of  this  kind  with  which  I 
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have  ouiiiL'  in  uuiitact  in  my  prcifes»ional  life  wore  very  far  fn»m  dqifn- 
erates.  However,  it  would  ncoiu  timt  tliere  is  gi^'ut  in^ti  of  a  fiiitlifnl 
study  of  B  targe  niinilttr  of  custw  of  cloft-jmlate   in  rL-liition  Id  the  i|ii<?s- 


I 


tion  of  degenemey.     Tlie  defomitHi  palato  is,  to  my  mind,  one 
chief  anatomical  stigmata  of  (ieip^neratiun. 

It  18  triK?  that,  tVoni  this  single   iinlifatiori,  it  would   not  Iw  .■ 
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ecieDtitic  to  adjudge  aa  iuiliviiluul  a  degenerate.  Occap<ionally,  perhaps, 
a  ca»e  prosenbi  itself  where  tlib  iiiiuUtniicul  stigma  alutie  would  suffice 
tw  insure  a  diitgiiusis  of  thiw  nutiuv;  biil  uriualiy  otiicr  stigmata  coexist, 
such  as  cranial  auornaliew,  defumiilicri  of  the  car,  and   the  like.     The 


^.,1^ 


frequency  of  the  patli<il<^ical  jNilate  among  marked  degenerates,  such  as 
the  insane,  idiots,  and  epileptics,  has  been  testified  to  by  many  iuvesti- 
gators.  Thus,  Talbot  reported  4;^  per  cimt.  of  abnormal  palates  in 
160-5  inmates  in  institutions  for  thi*  feeble-minded.  Ireland  makea 
it  nearer  50  per  cent.     Charon,  a  later  writer  than  these,  tbund  abnor- 
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mul   palntos  ill   10   per  cent,  of  apitaroiitly  normal  persons,  in  82  j 
cent,  of  idiots  and  feeble-minded,  in  76  per  cent,  of  epileptics,  in  80  per  J 
cent,  of  cases  of  insanity  in  general,  in  70  per  cent,   of  the   hysterical  1 
insane,  and  in  35  per  cent,  of  cases  of  general  paralysis.     Nacke  has 
studied  jxirdenlarly  tlie  torus  palatiniis  in  1449  individuals,  normal  and 
psycliopatiiic ;  he  found  it  present  in  23.9  per  cent,  of  psychopathic 
women  (insnne,  epileptic,  idiot,  and  criminal),  32.9  per  cent,  of  cpilep-  ( 
tic  women,  34.4  per  cent,  of  criminal  women,  22.7  piT  cent,  of  normal  ! 
women.     The  i>ercontages  were  smaller  in  men  tlnui  in  wom( 
narntw  torus  la  mure  oonimon  than  a  broad  one. 

Stieda  examined  1500  skulls  for  tlie  torus  from  an  anthrojKdc^cal 
point  of  view.  The  skulls  were  of  Prussians,  Armenians,  Africans, 
Frenchmen,  Russians,  and  Asiatics.  He  derided  thai  it  has  no  anthro- 
pological signiticancc  ;  gives  no  racial  distinftit>n.      Wliik'  the  torus    is 


un<lonbtcdly  of  value  as  an  index  of  degenenition,  particularly  where  it 
is  well  niarkeii,  it  probably  has  less  importance  in  this  rL'Si>ect  tlian 
some  of  the  other  forms  of  patliologieal  palate. 

Dental  Anomalies. — Among  anomalies  of  the  teeth  aR'  maero- 
doiitism,  microdontisni,  pnjjecting  teeth,  liadly  placed  or  misplaced 
teeth,  double  row  of  teeth,  or  teeth  which  are  striated  transversely  w 
longitudinally.  Caries  of  the  teeth  and  Hutchinson's  teeth  are  due  to 
neglect  or  disease.  The  latter,  however,  may  ofien  lie  considered  as  a 
stigma  of  degeneration.  Then  tlifrc  is  a  retardation  of  the  first  and 
second  denlilioii. 

AQOmalies  of  the  Tongue  and  Lips, — A  very  large  tongue 
(raacrriglossus)  is  not  infrei|uently  observed  among  the  lowest  classes  of 
degenerates,  as  in  idiocy.  Sometimes  there  is  mieroglossus,  asynimetiy 
of  the  two  halves,  or  bifidity  of  the  point.  Harelip  is  somewhat  more 
common  than   cleA-palate,  hut,  like  the  latter,  its  exact  standing  as  ■   | 
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degenerative  stigma  is  not  fully  determined.  Undue  swelling  or 
puffiness  of  the  lips  is  noteworthy. 

Anomalies  of  the  Nose. — Marked  deviation  of  the  nose  to  one 
side  or  the  other  should  be  noted.  Taken  alone  it  may  possess  little 
siguiiicauce,  but  in  conjunction  with  other  stigmata  it  is  of  value.  The 
nose  may  be  absent,  or  present  defect  of  osseous  development  {nodus 
aduneun)  or.  atresia  of  the  nasal  fossae. 

Anomalies  of  the  Eye. — The  pathological  conditions  of  the  eye 
have  been  placed  in  two  groups  in  the  foregoing  classification,  since  some 
are  anatomical  and  some  physiological.  To  enumerate  them  altogether, 
thev  are  as  follows  : 

Anatomical.  Physiological. 

Flecks  on  the  iris.  Blindness. 

Strabismus.  Myopia. 

Chromatic  asymmetry  of  the  iris.  Hypermetropia. 

Narrow  palpebral  fissures.  Astigmatism. 

Albinism.  Daltonism. 

CoDgenital  cataracts.  Hemeralopia. 

Pigmentary  retinitis.  Concentric  limitation  of  the  visual  field. 

Microphthalmos.  Nystagmus. 

Muscular  insufficiency. 

It  is  true  that  any  one  or  two  or  more  of  these  conditions  present  do 
not  certainly  indicate  degeneracy,  but  they  are  significant  in  connection 
with  other  abnormal  states,  and  all  of  them  are  more  frequently 
observed  in  degenerate  individuals,  especially  the  lower  orders,  than  in 
normal  persons.  In  idiots,  convergent  strabismus,  due  to  defect  of 
refraction  and  in  conjunction  with  hypcrmetroj)ia,  is  very  common, 
^luscular  insufficiency  and  nystagmus  (lateral  or  rotatory)  are  also  often 
met  with  in  this  class  of  cases.  In  piralytic  and  other  idiots  and  imbe- 
ciles homonymous  hemianopsia  is  sometimes  met  with. 

Anomalies  of  the  Ear. — Deformities  of  the  ear  have  been  de- 
servedly well  studied,  for  as  stigmata  of  degeneration  they  take  high 
rank,  like  anomalies  of  the  hard  palate,  in  the  anatomical  group. 
Morel,  Stahl,  Wildermuth,  Binder,  and,  more  recently,  Schwalbe,  have 
given  us  especially  good  studies  of  these  conditions.  From  their 
writings  and  my  own  studies,  the  following  classification  (following 
Binder)  into  twenty-two  varieties  may  be  made : 

I.  Abnormally  implanted  ears ;  they  project  too  far  or  lie  too 
closely,  are  placed  too  high  or  too  low,  too  far  forward  or  too  far 
backward  on  the  head. 

II.  Excessively  large  ears:  (1)  absolutely  too  large;  (2)  rela- 
tively too  large  in  small  or  microcephalic  individuals. 

III.  Ears  which  are  too  small. 

IV.  Too  marked  conchoidal  shape  of  the  ear.  The  details  of  the 
ear  (anthelix  and  cnira,  etc.)  arc  but  slightly  marked,  while  the  helix 
outlines  the  ear  like  the  rim  of  a  funnel. 

V.  Ears  which  have  a  general  ugly  shaj>e.  The  breadth  of  the 
upper  part  may  exceed  that  of  the  lower,  and  vice  versft ;  exce^ive 
lei^h  ;  ears  without  lobules  ;  unusually  short  ears. 
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VI.  ^r  not  uniform  in  width ;  usually  a  long  ear  with  one 
or  more  constrictions  in  its  breadth. 

VII.  The  Blainvillc  ear;  asymmetry'  of  various  kinds  of  the 
two  cars.  In  most  cotiea  the  atiynmietry  is  due  to  an  anomaly  of  the 
left  ear. 


VIII.  The  ear  without  lobule ;  there  are  usually  other  deformities 
of  this  ear  besides  the  absence  of  lobule,  such  as  too  large  a  concha, 
prominence  of  the  anthclix,  etc. 

IX,     The  <«r  with  adherent  lohulo ;  the  lobule  is  enlat^ed,  ad- 
herent, und  inclines  downward  toward  the  check. 


Fig.  281).— BUlnillla 


X.     The  SUihl  car.  No.  1.' 
The  helix  is  broad    like   a  Imnd, 


A  series  of  anomalies  of  the  helix, 
md    coalesces  with    the   cartilages 


■See  "ZeitschriftfUr  Psych.,"  vol.  i 
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of  the  oniru  fnrcata.  Tlie  fossa  ovalit;  and  fossa  scaphoidea  are 
scarcely  to  be  seen.  Tlie  lower  lialf  of  tlie  helix  is  obliterate<l.  There 
ire  occasionally  slight  variations  from  this  type. 

XI.  The  Darwin  ear;  helix  interrupted  where  its  transverse 
portion  passes  into  tlio  deiwending,  and  at  this  ]Miiiit  i:^  a  pn>jection  of 
the  rim  above  and  outward,  like  the  pointed  ear  of  lower  animals. 

XII.  The  Wildennuth  ear.'  The  antholix  pnijocts  so  far  as 
to  form  the  most  prominent  part  of  the  atiriele. 

XIII.  The  ear  without  anthelis  or  cnira  furcata. 

XIV.  The  Stahl  ear,  No.  2.  Multi])lication  of  the  divisions  of 
the  crura  furcata,  so  that  there  are  three  instead  of  two  cnira. 

XV.  Wildermuth's  Aztec  ear.  Ijobnle  wanting;  the  whole 
ear  seems  pushed  forward  and  downward ;  the  cms  siiperius  of  the 
anthclix  coalesces  with  the  lielix,  while  its  cms  anterius  is  searci'ly 
perceptible, 

XVI.  The  Stahl  ear,  No.  3.  Only  the  cms  anterius  of  the  cmra 
furcata  is  present,  while  the  auricle  seems  divided  into  two  halves  by  a 
ridge  from  the  antitragiis. 

XVII.     The  ear  with  double  helix. 


Fig.  Wt.— Dsrwin  w. 


XVIII.     The  ear  with  too  lai^  or  too  small  a  concha. 

XIX.  The  ear  with  continuous  fossa  scaphoidea.  The  fossa 
passes  down  into  the  lobe. 

XX.  The  Morel  ear.  A  form  marked  by  abnormal  develop- 
ment of  the  helix,  anthelix,  fossa  scaphoidea,  and  cnira  furcata,  so  that 
the  folds  of  the  ear  seem  obliterated,  and  the  ear  is  smooth,  lai^r  than 
usual,  often  prominent,  and  with  thin  e<1^. 

XXI.  Ears  misshapen  by  abnormal  cartilage  develo))nient. 
Here  belong  all  insular  cartila^nous  growths  and  thickenings  except 
those  caused  by  hematoma  of  the  ear. 

XXII.  Various  pectiiiarities,  difficult  to  classify,  are  included 
here,  such  as  abnormalities  of  the  semilimar  incisure  of  the  tragus  and  of 
the  meatus,  coloboma  of  the  lobule,  hairiness  of  the  different  parts  of 
the  auricle,  accessory  ears,  clefts,  etc. 

'  "Wort  Corre8p.-BIatt,"  1886,  No.  40. 
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The  most  important  rnalforiiintioiis  of  the  tar — thoae  that  may  be 
regarded  as  bcloii^ng  U)  the  stigmata  of  dejreiieratinn,  and  those,  too, 
wliicli  are  citriking  and  plain  to  the  eye— are  to  be  summarized  as 
follows : 

The  deep  position  of  the  eras  ant«riu9. 

Marked  proDiioeDce  of  the  anthelix. 

EzcestiiTe  broadeniDg  of  the  ear. 

Stunted  development  of  or  absence  of  the  helix. 

Trifurcation  of  the  anthelix. 

Widening  of  the  fossa  ecaphoidea. 

Absence  of  the  crua  miperius. 

Complete  abnence  of  lobule. 

ABymmctry  of  the  two  ears. 

Kzcessive  enlargement  or  diminution  o"  ''  ' 


Ei 


conchoidal  stmcture  of  the  ear. 

Reference  in  ncco-sionally  made  in  literature  to  the  Cagot  ear.  The 
Cagot  is  a  rtpecies  of  eretin  in  the  Fri'ncb  and  Spanish  Pyrenees,  in 
which  one  of  the  chief  physical  deformities  is  absence  of  the  lobule  of 
the  car. 

Binder  states  that  the  adherent  lobule  exist*  in  almost  one-third  of 
normal  {lersons,  and  in  the  pliott^raphs  of  several  hundred  distinguished 
persons  15  per  cent,  had  abnormal  lobules.     At  the  same  time  more 


ria-'m 


-KicwBlft  length  ofi 


■1*1  MjmmelrT. 


than  twice  as  many  adherent  lobules  are  found  in  degenerates  as  in 
normal  individuals. 

Xiiw,  with  regitrd  to  statistics  of  nialformetl  cars  in  degenerate  in- 
dividnals,  Wildernuith  noted  this  condition  in  41  per  cent,  of  142  idiot.s. 
Binder  timnd  (>4  jK-r  cent,  of  degenerate  ears  in  :ji}4  insane  persons. 
It  is  to  Ik,'  remarked,  luiwevcr,  that  Binder  was  more  careful  in  his  ex- 
aminations, and  by  long  practice  had  acquire*!  more  expert  knowledge 
than  \Vildermuth,  Friinkol  olwervwl  degenerate  ears  in  29  cases  out 
of  :i2  witli  cranium  jtn^inienni. 

Knccht  found  '20  per  cent,  of  degenerate  car?  among  1274  criminaU, 
27  per  cent,  among  48  epileptics,  and  32  per  cent,  among  84  insane. 
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Bindpr  noted  degenerate  ears  in  33  jjersons  outside  of  institutions, 
su(>posed  to  be  normal  individuals.  Inqiiiriug  clost'ly  into  thoir  his- 
torici,  he  ilii^coverpd  tluil  7  of  them  had  iusaiiu  parents,  brethren,  or 
children;  in  19  there  were  decided  psychic  abnormalities,  and  only  7 


•  apparently  normal  persons.  As  rt^rds  heredity,  it  is  very  com- 
mon for  children  to  inherit  ears  willi  the  identical  characteristics  of 
tho^e  i)f  one  or  the  other  parent,  but,  on  the  other  hand,  it  is  not  uncom- 
mon for  the  ears  of  the  children  to  be  quite  different. 
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Anomalies  of  the  Limbs. — Paralysis,  atrophy,  retarded  growth, 
club-foot,  and  athetosis  are  conditions  due  to  disease  of  the  brain,  and 
are  observed  in  many  cases  of  paralytic  idiocy.  'Hicao  are  not  properly 
stigmata  of  degeneration,  although  they  may  be  such  under  some  cir- 
cumstances, iis,  for  instance,  when  club-foot  or  club-hand  has  a  terato- 
It^ical  origin.  On  the  other  liand,  there  are  anomalies  having  a 
hereditary  cliaracter,  which  are  essentially  degenerative  indices.  Among 
these  may  be  mentioned  congenital  luxations,  supemumeraty  fingers  or 
toes  (Polydactyly),  fusion  of  fingers  or  toes{syndactyly  or  ascliiHtodactyly), 
excessive  length  of  the  arms  as  eompurcd  with  the  rest  of  tbe  body  and 
the  lower  limbs,  mis.sing  fingers  or  toes  (ectrodaetyly),  missing  limb 
(ectromelus),  fusion  of  the  extremides  (symelus  or  eymmelus),  or  ab- 
sence of  {mrts  of  limbs  so  that  they 
are  excessively  short  (phocomelus). 
There  may  also  be  anomalous  brevity 
of  some  digits  as  compared  with  the 
relative  proportions  of  normal  digits. 
Excessive  volume  of  limbs  (megal- 
omelus)  or  digits  (megnlodactyly)  or 
excessive  gracility  of  limbs  (oligo- 
molus)  or  of  digits  (oligodactyly)  also 
deserve  mention. 

Anomalies  of  the  Body  in 
General. — Local  malformations  are 
mitunilly  of  more  importance  than 
genenil  anomalies  of  the  wliolc  form, 
but  it  is  necessary  to  study  the  rela- 
tive pwjiortions  of  the  entire  figure 
from  an  anthroiionietrical  point  of 
view,  iind  to  comjiare  tbe  nsnits  with 
normal  standards.  Excessive  dim- 
inutivcness  of  figure,  as  well  as  ex- 
cessive or  giant  growth,  arc  indications 
of  degeneracy.  So,  too,  are  infantile 
characteristics  in  an  adult,  feminine 
peculiarities  in  males,  and  masculine 
traits  in  females.  In  t)iis  regard,  oliservations  of  the  relative  pro- 
portions of  the  shoiihlcrs  and  {>elvis  are  iiarticularly  useful.  The 
occult  form  of  8i>ina  bifida  with  local  hy}>crtrichosis  is  met  with. 
Deviatitm  of  the  vertebral  column  among  ncurojxiths  is  mentioned  by 
FC(r6.  They  may  l>e  lordoses,  scolioses,  or  kyphoses  in  various  degrees. 
The  coccyx  may  present  peculiarities,  such  as  simulation  of  a  tail. 
Thoracic  asymmetry  or  other  deformity  is  observed  at  times.  Absence 
of  [tect^iral  muscles,  or  of  muscles  in  various  {tarts  of  the  body,  has 
significance.  Herniie  are  evidence  sometimes  of  arrest  of  development 
of  some  |>art  of  the  abdominal  wall.  Extwssivc  development  of  mam- 
mary glands  in  males,  or  their  absence  or  reduplication  (polymastia)  in 
either  sex,  constitutes  an  evidence  of  degeneracy. 

Anomalies  of  the  Genital  Organs. — Among  the  genital  anomalies 


OESEBAL  ETIOLOGY  OF  INSANITr.  717 

in  niaW  arc  crvptorchismiiH ;  unilateral  or  bilateral  microrchidia ; 
spurious  licrmapliroditism  ;  insufficient  development  of  the  entire  genital 
appanituii ;  IiypospadiaH  ;  epi>'{>adia8 ;  defect,  torsion,  or  great  volume  of 
the  prepuce  ;  median  ii»surc  of  the  scrotum  ;  iniperfonite  meatus. 

In  females  the  laliia  may  he  abnormally  large,  stimulating  a  scrotum  ; 
i^Ktmetimes  very  small.  The  clitoris  may  l>e  exceedingly  large.  The 
labia  minora  may  be  hype rtroph led.  Sometimes  there  are  intermediate 
folds  between  the  labia  minoni  and  labia  majora.  The  labia  minora 
may  be  pigmented,  particularly  in  brunets  and  when  they  are  hyper- 
trophic. There  may  be  imperforate  vulva,  or  atresia  of  the  vagina,  or 
double  v^ina ;  uterus  bicomis  is  sometimes  met  with. 

Anomalies  of  the  genito-urinary  apparatus  should  always  be  sought 
for,  for,  though  most  frequent  among  idiots,  imbeciles,  epileptics,  and 
the  like,  they  are  by  no  means  rare  in  other  classes  of  degenerates  and 
in  degenerate  families.  In  mules,  defect  of  the  testicles  often  coincides 
with  general  excess  of  growth  in 
the  whole  body  or  in  the  lower 
extn-mities,  such  as  is  often  pro- 
dneed  by  castration  in  man  and 
lower  animals. 

Anomalies  of  the  Skin. — 
Among  the  anomalies  of  the  skin 
are    to    be     mentioned    adipose 
thickening ;    polysarcia ;    preoo- 
ctons  and  often  abnormal  devel- 
opment of  the  hairy  system  ;  hair 
along  the  spinal  eolunni ;    rudi- 
mcntar}'   tail ;    premature   gray- 
ncss ;  a  glabrous  chin  in  grown 
men  ;  persistent  lannginous  clmr- 
acter  of  the  hair ;  excessive  growth 
of  hair  on  the  chin  and  breast  in        '''«  3<*-i'ii«rtrkh«t.  m  .  rmio.  tmb^t^ 
women ;  complete  or  partial  dis- 
coloration of  the  hair  (albinism,  vitiligo) ;    local  or  general  hypertri- 
chosis ;  partial  or  complete  absence  or  fetal  state  of  the  nails  ;  melanism 
of  the  skin ;  pigmentary  or  vaseular    nevi ;  molluscura ;   ichthyosis ; 
vitiligo  ;  albinism  ;  pigmented  spots. 

Anomalies  of  Motor  Function. — Belay  in  acquiring  a  knowledge 
of  the  proper  use  of  muscles  for  walking,  eating,  and  the  like  may 
often  be  regarded  as  an  index  of  degeneracy.  Where  ordinary  etio- 
logical factors  may  be  excluded,  tremors,  tics,  epilepsy,  and  nystagmus 
may  have  a  similar  value.  Even  when  not  congenital,  they  often  indi- 
cate hereditary  instability  of  the  nervous  system. 

Anomalies  of  Sensory  Function. — The  numerous  anomalies  of 
function  in  connection  with  the  eye  have  already  l)een  mentioned. 
Congenital  deafness  has  also  its  significance.  So,  too,  have  hereditary 
forms  of  migraine  and  neuralgia.  Certain  defects  or  excesses  in  general 
cutaneous  sensibility  have  been  noted  as  frequent  among  degenerates. 
Thus   several   excellent  writers  on   this  subject   have   stated   that  a 
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general  anesthesia  is  not  uncommon,  especially  among  lower  classes 
of  degeneraU»s.     In  some  instances  there  is  hyperesthesia. 

Anomalies  of  Speech. — It  may  be  questionable  as  to  how  far 
stammering  and  stuttering  are  to  be  looked  upon  as  functional  degen- 
erative stigmata,  but  they  are  certainly  found  more  often  in  children 
with  a  neuropathic  inheritance  than  in  children  with  good  heredity. 
Delay  in  the  acquisition  of  language  and  complete  or  partial  defect  of 
speech  have  more  significance. 

Anomalies  of  Genito-urinary  Function. — Sexual  irritability, 
impotence,  sterility,  and  urinary  incontinence  must  l)e  considered  as 
indices  of  neuropathic  disposition.  Retardation  of  puberty  in  both 
sexes,  but  especially  in  the  male  sex,  is  a  noteworthy  indication. 

Anomalies  of  Instinct  or  Appetite. — It  has  been  pointed  out 
that,  among  all  degenerates,  there  is  a  taste  or  appetite  for  certain  foods 
or  drugs  which  tends  to  favor  their  dissolution  (alcohol,  morphin, 
cocain,  and  the  like).  In  many  cases  of  inebriety  the  uncontrollable 
appetite  is  to  be  looked  upon  as  a  functional  stigma  of  neuropathic 
inheritance.  Gluttony,  merycism,  and  the  like  are  usually  similar  indi- 
cations. 

Miscellaneous. — A  diminished  resistance  against  external  influ- 
ences (such  as  strains  of  various  kind)  and  diseases  is  significant. 
Great  precocity  of  intellectual  development  and  of  certain  aptitudes, 
and  morbid  emotional  conditions,  are  among  suspicious  indications  of  a 
neuropathic  basis. 

The  j)sychic  stigmata  of  degeneracy  need  only  the  foregoing  enu- 
meration. 


PHYSICAL  AND  MENTAL  STRAIN. 

At  the  beginning  of  this  chapter  I  spoke  of  the  etiology  of  insanity 
as  being  doscribjiblo  in  two  terms,  henHlity  and  strain — hennlity,  which 
renders  the  nervous  organization  unstable,  the  strain,  which  causes  the 
unstable  nervous  centers  to  collapse.  Doubtless  there  are  limits  of  en- 
durance in  any  organization,  no  matter  how  strongly  balanced,  if  the 
strain  be  grc^t  enough,  but  the  instancx»s  of  insjinity  developing  in  indi- 
viduals with  pr()]>erly  balanced  and  adjustcnl  nervous  orgsuiizjitions  are 
rare  indeed.  The  strain  which  breaks  the  unstable  nervous  system  is 
physical  or  moral,  often  both.  What  organism  could  withstand  the 
assiiults  u])on  its  integrity  of  all  three  of  these  factors — here<lity, 
physical  ill-health,  and  cankering  care?  It  is  difficult  to  estimate 
accurately  the  pn)]K)rtion  of  one  cause  as  compared  with  another,  since 
usually  several  are  associated  in  the  same  case  ;  but  I  believe  that 
statistics  will  su])])ort  me  in  the  statement  that  the  physi«il  causes  (in 
which  I  include  alcohol,  bodily  diseas<'s  and  disorders,  accident  and  in- 
jury, old  age,  the  puerperal  state,  the  m(Mio])ause,  and  the  like)  suq>as8 
the  moral  cruises  (grief,  domestic  trouble,  business  worry,  overwork, 
religious  exciteni(»nt,  love  affiiirs,  fright,  nervous  shock,  etc.)  as  factors 
in  insanitv  bv  about  two  to  one — that  is,  twice  as  manv  are  made  in- 
sane  by  physical  strain  as  by  mental  strain.     It  now  behooves  us  to 
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examine  these  divers  stresses,  and  to  show  how  some  of  them  give  a 
special  color  or  character  to  the  psychosis  dcveloj>ed.  It  is  best  to  pre- 
sent them  somewhat  in  the  order  of  their  frecpiency,  under  two  or  three 
categories,  the  most  common  and  most  imjwrtant  first,  the  rarest  last. 
The  physical,  physiological,  and  moral  causes,  then,  will  be  considered  in 
the  following  order : 

Fhyncal  : 

1.  Toxic  (antotozinSf  alcohol,  narcotics,  metallic  poisons,  etc.). 

2.  Bodily  diseases  and  disoraers  (syphilis,  acute  and  chronic  diseases  of 

the  nervous  system). 

3.  Trauma  to  the  head. 

4.  Nervous  exhaustion. 

F%ysioU}gical: 

1.  Puberty. 

2.  Puerperal  state. 

3.  Menopause. 

4.  Senility. 

Moral : 

1.  Emotional  strain. 

2.  Imitation. 

■ 

Toxic  Influences. — It  is  not  surprising  that  deleterious  agents  in 
the  blood,  which  bathes  every  cell  and  liber  of  the  nervous  system, 
carrying  thither  the  necessary  nutritional  elements  and  removing 
thence  the  waste  prtxlucts,  should  rejidily  overstimulate,  retard, 
per\'ert,  or  destroy  its  high  functions.  Some  of  these  agents  (like 
alcohol)  also  affect  the  nutrition  of  the  central  nervous  system,  by  in- 
ducing disease  of  the  arteries  and  of  the  stomach,  liver,  and  kidneys. 
Some  of  the  poisons  cause  inssmity  by  long-continued  chronic  action 
upon  the  nervous  system,  and  others  by  acute  intoxication. 

Auto-intoxication. — Accumulation  of  deleterious  agents  in  the 
blood  in  such  quantity  as  to  affect  the  nervous  system — e.  g,,  carbonic 
acid  and  the  i)oison  of  diabetes  and  of  uremia — has  been  long  known  to 
medical  science ;  but  the  more  mysterious  poisons  ])rodueed  by  disease 
in  various  parts  of  the  body,  by  fermenting  or  putrefying  substances  in 
the  alimentary  tract,  and  by  some  of  the  acute  infectious  fevers,  have 
only  of  late  taken  an  important  place  in  the  etiolog}'  of  the  psychoses. 
We  do  not  yet  know  how  frequently  auto-intoxication  from  absor})tion 
of  intestinal  poisons  determines  insanity,  but  the  facts  thus  far  collect(»d 
point  to  the  origin  of  a  considerable  number  of  cases  from  this  cause. 
These  cases  are  usually  of  dej)ressed  ty])e,  but  sometimes  maniacal. 

Alcohol. — While  the  |>osition  of  autotoxemia  as  a  factor  in  etiology 
is  not  yet  determined,  we  may  say  of  alcohol  that  it  stands  foremost 
(after  heredity)  as  a  single,  indej)endent  cause  (eight(H»n  to  twTuty  jwr 
cent,  in  males).  Acute  alcoholism  rarely  induces  a  psychosis.  Alcoholic 
insanity  commonly  develops  from  c^hronic  alcoholism,  from  the  excessive 
use  of  the  poison  for  a  long  pericxl  of  time.  It  is  three  or  four  times 
as  frecpient  as  a  factor  in  the  insanity  of  males  as  of  fenudes.  Usually 
it  is  not  diflRcult  to  discover  the  cause  of  an  alcoholic  insanity, 
but,  should  alcoholic  abuse  be  denied,  an  investigation  of  the  condi- 
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tioii  of  the  viscera  will  often  throw  light  upon  the  subject  (cirrhosis 
of  the  liver,  fatty  heart,  chronic  gastric  catarrh  with  heavily  furred 
tongue,  chronic  nephritis,  and  arteriosclerosis).  Corrolwrative  evidence 
will  generally  be  afforded,  too,  by  affections  of  the  nervous  system 
(alcoholic  polyneuritis ;  alcoholic  epilepsy ;  muscular  paresis  here  and 
there  in  the  hands,  face,  or  tongue ;  fibrillary  tremor  of  the  face  and 
tongue,  fine  or  coarse  tremor  of  the  fingers  and  hands ;  parestliesias, 
hyjKTesthesias,  neufalgias ;  muscse  volitantes,  tinnitus  aurium,  ambly- 
opia, and  visual  hallucinations).  The  peculiar  psychic  degeneration  of 
alcoholism  is  very  characteristic.  This  consists  of  gradually  weakening 
memory  and  will,  slowneas  of  perception  and  judgment,  and  loss  of 
esthetic  and  moral  sense,  with  occasional  states  of  depression  and  ac- 
cesses of  anger.  The  psychoses  which  develop  ujwn  this  basis  are 
markeil  by  two  or  three  features,  which  are  considered  rather  pathogno- 
monic : 

1.  Often  a  peculiar  loss  of  the  sense  of  time  and  place  (a  paramnesia). 

2.  A  tendency  to  illusions  and  hallucinations,  innumerable,  changing, 
mobile,  and  variegated. 

II.  A  tinge  of  weak-mindedness  in  the  psychic  symptoms  presented* 

Hysterieiil  manifestations  are  not  uncommon  'in  alcoholic  insanity. 

Morphin. — Morphin  is,  among  the  alkaloids,  the  most  frequent 
cause  of  insanity.  It  is  a  sad  commentary  on  the  heedlessness  of  some 
medical  men,  but  the  family  physician  is  responsible  in  almost  every 
case  of  development  of  the  morphin  habit  and  its  far-reaching  conse- 
quences. It  should  be  looke<l  u|K)n  as  a  sin  to  give  a  dose  of  morphin 
for  insomnia  or  for  any  pain  (such  as. neuralgia,  dysmenorrhea,  rheuma- 
tism) which  is  other  than  extremely  severe  and  transient.  The  earliest 
symptom  of  morphinism  is  a  general  sensation  of  disquiet,  manifested 
by  incoherence  of  thought,  difficulty  of  concentration  of  the  mind, 
marked  motor  restlessness,  and  insomnia.  The  dose  is  gradually  in- 
creased, and  may  reach  a  maximum  of  five  or  more  grams. 

The  chief  physical  disorders  induced  by  long-continued  use  of 
morphin  or  opium  are  as  follows : 

1 .  Anorexia  and  coastipation  (later,  diarrhea  often). 

2.  Cachectic  anemia. 

l\,  Canliac  weakness  and  intermittence,  and  bradycardia. 
4.  Muscular  weakness  with  tremor. 

0.  Miosis  in  the  early  stages,  mydriasis  later,  with  sluggish  re- 
action of  the  pupils. 

().   Impotence.     Amenorrhea  in  women. 

7.  The  knee-jerks  are  often  absent. 

8.  Diminished  sensibility  to  touch  and  pain,  and  concentric  limi- 
tation of  the  visual  fields. 

9    Hea< laches  and  local izcnl  sh(H)ti ng  pains,  neuralgias,  and  pares- 
thesias. 

10.  Sensation  of  feeling  cold. 

The  psychic  symptoms  may  be  summarized  briefly,  thus  : 

1.  Simple  elementary  illusioas  and  hallucinations,  muscse  volitantes, 
tinnitus  aurium. 


GENERAL  ETIOLOGY  OF  INSANITY.  721 

2.  L<iss  of  will  and  esthetic  sense,  irritiibility  ;  moral  perversion,  as 
in  alcoholic  psychic  degeneration,  but  with  little  failure  of  memory. 

3.  Diminished  attention,  incoherence  of  ideas,  and  easily  fatigued 
intellectual  powers. 

A  well-develoi>ed  psychosis  is  usually  the  result  of  abstinence  from 
morphin,  and  not  of  the  chronic  misuse  of  it.  It  varies  in  degree  up 
to  a  tyj)e  approaching  acute  mania. 

Cocain. — Of  recent  years  there  liave  been  immerous  instances  of 
cocain  insanity,  and  they  are  doubtless  growing  more  frequent.  While 
with  moq)hin  it  is  the  abstinence  that  is  prone  to  induce  a  psychosis, 
with  cocain,  on  the  contrary,  it  is  the  prolongeil  use  of  the  drug  that 
develoi>s  the  insanity,  while  abstinence  gives  rise  to  few  noteworthy 
symptoms.  The  misuse  of  cocain  leads  to  the  evolution  of  an  acute 
halliicinator}'  paranoia.  V. 

Hashish  (Cannabis  Indica). — We  never  see  insanity  from  this  \ 
cause  in  America,  but  in  Egypt  and  India  it  is  extremely  common.  In 
visits  paid  by  the  writer  to  the  Cain)  Insane  Asylum  in  the  winter  of 
1891— '92,  he  observed  64  cases  of  the  248  patients  in  the  institution 
in  which  the  insanity  was  due  to  the  inhalation  of  hashish  by  smoking. 
The  symptoms  produced  are  indigestion,  diarrhea,  inereasc»d  apj)otite, 
dilatation  of  the  pupils,  drooping  eyelids,  anemia,  general  debility,  and 
delirium.  The  earliest  mental  symptom  is  marked  and  increasing 
timidity,  sometimes  amounting  to  folic  du  donte,  or  an  agoraphobia. 

Atropin ;  Hyoscyamin ;  Hyoscin. — These  isomeric  alkaloids  have 
much  the  same  physiological  effects  (mydriasis,  jiaralysis  of  accnimmo- 
dation,  dryness  of  tlie  throat,  depressed  heart's  action,  dreadful  illusions 
and  hallucinations,  etc.),  but  instances  are  not  eonnnon  of  their  giving 
rise  to  jisychoses.  However,  it  is  probable  that  the  employment  of  one 
of  these  as  a  secret  cure  for  drunkenness  has  lx?en  the  cause  of  serious 
insanity  in  a  considerable  number  of  cases  that  have  found  their  way 
from  siinatoriums  to  asylums.^ 

Metallic  Poisons. — Lead  and  mercury  at  times  induce  insanity,  the 
former  much  more  frequently  than  the  latter.  The  intoxicjition  is 
chronic,  but  the  psychosis  developed  may  be  either  acute  or  chronic. 
Both  of  these  poisons  produce  similar  psychic*  symptoms,  such  as  ver- 
tigo, sleeplessness,  rudimentary  or  mark(»d  hallucinations,  confusion  and 
incoherence,  anxious  depression,  and  often  persecutory  delusions.  In 
severe  cases  there  is  dementia.  In  lead  cases  there  are  usually  to  be 
obser\'ed  the  concomitant  physical  symptoms,  such  as  anemia,  colic, 
blue  line  on  the  gums,  tremor,  arthralgia,  palsies,  and  convulsions.  In 
mercun'  cases  we  note  stomatitis,  tremor,  and  gastro-int<*stinal  catarrh. 
Hysterical  symptoms  are  not  infre(iuently  supenidded  ujK)n  the  lead 
and  mercury  psychoses. 

Various  Poisons. — ^There  are  many  other  jxjisons  which,  in  rare 
instances,  produce  insanity.  Among  these  may  be  mentionecl  coal-gas, 
carbonic  oxid,   stramonium,  henbane,  hemlock,   bisul])hid    of  ciirbon, 

*  Dr.  B.  D.  Evans,  Saperiotendent  of  the  Morris  Pliiins  Asylum,  N.  J.,  has  col- 
lected a  nomber  of  such  cases. 
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etc.  The  writer  described  some  years  ago  three  cases  of  bisulphid  of 
carbon  insanity  which  ran  their  course  under  the  tyj)e  of  acute  mania 
going  on  to  recovery,  studied  by  him  at  the  Hudson  River  State 
Hos])ital  for  the  Insane.  ^  All  three  were  workers  in  a  rubber 
factory. 

Bodily  Diseases  and  Disorders. — Syphilis. — Syphilis  is  one  of 
the  most  important  of  the  physical  causes  of  insanity.  It  acts  u|X)n 
the  brain  indirectly  through  wide-spread,  severe  disturbance  of  general 
nutrition  and  through  arteriosclerosis,  and  directly  by  the  production 
of  diffuse  changes  in  the  tissues  of  the  central  nervous  system,  or  of 
circumscribed  meningeal  deposits  or  intracerebral  gummata.  The  degen- 
eration of  cells  and  fibers,  the  gliosis  and  the  arteriosclerosis,  are  possibly 
due  to  toxins  created  by  specific  micro-organisms,  and  not  to  the  direct 
influence  of  the  germs  themselves,  which  may  explain  why  syphilitic 
psychoses  are  ordinarily  late  manifestations  of  syphilis.  General 
paralysis  and  cerebral  syphilis  are  the  chief  phases  in  which  the  psy- 
chosis is  presented.  It  is  often  difficult  to  obtain  a  history  of  syphilis 
in  a  patient,  so  that  the  statistics  as  to  the  frequency  of  syphilis  as  a 
cause  of  general  paresis,  for  instance,  are  generally  faulty.  Where  the 
history  is  uncertain,  a  careful  examination  may  indicate  the  existence 
of  syphilis  (hereditary  syphilis  in  the  children,  leukoderma,  cicatrices, 
swelling  of  the  lymph-glands,  periosteal  deposits  and  tophi,  perforation 
of  the  palate,  nasal  symptoms,  etc.). 

Hereditary  syphilis  plays  a  part  in  the  etiology  of  the  psychoses  of 
early  life, — for  example,  imbecility  and  idiocy, — though  probably  not 
so  great  a  i>art  as  is  frequently  asserted,  for,  in  a  considerable  experience 
with  such  conditions  at  the  Randall's  Island  Asylum  for  Idiots,  I  have 
seen  but  little  hereditary  syphilis. 

Acute  InfectiouB  Diseases. — Typhoid  fever,  malaria,  pneumonia, 
influenza,  and  acute  articular  rheumatism  head  the  list  of  acute  fevers 
which  sometimes  sujx?rinduce  insanity.  Disturbances  of  nutrition, 
high  fever,  and  toxic  changes  in  the  blood  are  responsible  for  the 
symptoms  develojKxl.  Perha])s  the  toxin-producing  bacteria  are  the 
chief  agents,  acting  by  direct  influence  upon  the  cortical  cells  and  fibers. 
If  this  be  true,  these  cases  were  better  classwl  under  the  head  of  Toxic 
Influences.  At  the  height  of  a  fever  we  have  a  febrile  delirium,  char- 
acterized by  hallucinator}^  incoherence ;  but,  later  on,  when  the  fever  has 
diminished  and  the  organism  is  weakene<l  by  diseiise,  such  manifestation 
is  termed  ^^  inanition  delirium."  From  either  the  febrile  or  inanition 
delirium  a  ])sychosis  may  develop,  usually  assuming  the  type  of  a  hallu- 
cinatory paranoia  with  self-depreciatory  or  }>ersecutorv  delusions,  in 
some  c-ases  with  a  tendency  to  agitation,  in  others  with  inclination  to  a 
stuporous  condition.  Mania  and  melancholia  are  rare,  stupidity  with  a 
proclivity  to  terminal  dementia  more  common.  Malarial  psychoses 
sometimes  exhibit  a  certain  ]>eriodicity  corresponding  to  the  intermittent 
nature  of  the  cause.  Heredity,  alcoholic  degeneration,  etc.,  also  play 
a  considerable  part  in  the  etiology  of  this  form  of  toxic  mental  disorder. 

'  ** Boston  Med.  and  Surg.  Joar.,"  Oct.,  1892. 
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Tuberculosis. — ^The  disturbances  of  nutrition  in  tuberculosis,  as 
well  as  the  mental  depression  sometimes  associated  with  the  disease, 
occasionally  lead  to  the  development,  out  of  an  exhaustion  or  inanition 
delirium,  of  a  true  psychosis — o.  melancholia  or  a  hallucinatory  excite- 
ment It  may  be  said,  however,  that  the  relation  of  tuberculosis  to 
insanity  is  much  more  frequently  that  of  sequel  than  of  prmlrome,  for 
many  cases  of  melancholia  and  stujK)rous  forms  of  insanity  die  of  this 
disease  owing  to  shallow  respiratory  functions  and  insufficient  nutrition. 
Carcinoma. — The  progressive  cjichexia  inducH}d  by  malignant  dis- 
ease, as  well  as  the  direct  effects  of  cerebral  metastases,  sometimes  lead 
to  psychopathic  conditions  resembling  those  of  tuberculosis. 

Heart  Disease  and  Atheromatous  Arteries. — Cardiac  disease  is 
frequently  found  among  the  insane,  but  its  precise  relation  to  the 
psychoses  is  obscure.  Doubtless,  in  so  far  as  it  disturbs  the  circulation 
and  interferes  with  cerebral  nutrition,  it  j)redisi)oses  to  mental  instability. 
On  the  other  hand,  disease  of  the  arteries  (senile,  nephritic,  syphilitic, 
alcoholic,  cachectic),  is  a  much  more  effective  disturber  of  nutrition, 
and  at  the  same  time  gives  rise  to  serious  focal  lesions,  such  as  miliary 
ancur\'sms,  thrombosis,  and  hemorrhage,  which  may  ha  etiologically 
associated  with  various  psychopathies. 

Nephritis. — ^The  nephritic  psychoses  assume  usually  the  type  of  a 
hallucinatory  paranoia,  and  tlierein  resemble  other  toxic  insanities.  It 
is  probable  that  toxic  changes  in  the  blood  are  here  of  more  imj)ortance 
than  the  changes  in  the  vascular  walls,  though  these,  too,  have  their 
significance. 

Qastro-intestinal  Disorders. — These  sometimes  induce  hypochon- 
driacal melancholia,  and  predispose  to  psychosc»s  of  various  kinds  by 
disturbing  nutrition  ;  but  their  frequent  relation  to  insanity  is  generally 
a  consequence  rather  than  a  cause. 

Diseases  of  the  Qenital  Organs. — ^There  are  serious  disonlers  of 
the  female  genital  organs  which  occasionally  play  a  r6le  in  the  causa- 
tion of  insanity,  but  their  importance  as  factors  has  been  grossly 
exaggerated,  and  much  harm  and  little  good  have  followed  oi)erative 
interference  for  the  relief  of  the  insanity.  Pmbably  the  cessation  of 
menstruation  (usual  in  acute  insanities)  has  lx.vn  misinterpreted  as 
significant  of  genital  disease,  and  thus  given  rise  to  a  grave  error. 

I  would  not  be  understood  as  decrying  oi)erative  or  other  treatment 
altogether,  if  such  be  indicated  ;  but  let  no  one  be  deceived  into  expects 
ing  benefit  from  the  procedures,  except  in  rare  instances. 

Having  briefly  examined  most  of  the  geneml  physical  disorders 
which  are  concerned  in  the  causation  of  insanity,  we  will  now  turn  our 
attention  to  certain  functional  diseases  of  the  nervous  system  which,  by 
reason  of  their  localization  in  the  cerebral  cortex,  are  prone  to  assume 
a  very  important  part  in  psychopathology.  These  are  epilepsy,  hysteria, 
and  chorea. 

Epilepsy. — Epilepsy  is  almost  as  common  a  disease  as  insanity 
itself.  Asylum  physicians,  whose  experience  with  epilepsy  is  limited  to 
cases  associated  with  mental  disorder,  tend  to  overestimate  the  frequency 
of  insanity  among  epileptics.    Thus,  it  is  often  stated  by  them  that  psychic 
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degeiuTution  is  manifested  in  sixty  to  eighty  per  cent,  of  all  epileptics. 
But  the  fact  is  tliat  probably  not  more  than  ten  to  fifteen  \^v  cent,  of 
epileptics  develop  insanity  ;  at  the  same  time  the  projwrtion  is  so  large 
as  to  show  a  close  rehition  between  this  functional  cortical  malady  and 
mental  disorders.  When  j>rogressive  epileptic  degeneration  occurs,  it 
manifests  itself  by  the  following  symptoms : 

1 .  Slowness  of  id(»ation  and  articulation. 

2.  Abnormal  irritability  of  tennK?r. 
8.  HyiM>chondriac4il  depression. 

4.  Paranoid  outbreaks  of  various  kinds. 

5.  Dementia. 

Hysteria. — Hysteria  is  also  a  functional  neurosis  of  the  cortex, 
often  closely  Jisscxiiated  with  divers  psychoscw.  There  is  a  sj>ecies  of 
hysterical  psychic;  degenemtion,  and  the  neurosis  frequently  gives  a 
special  color  to  different  forms  of  insanity.  The  symptoms  noted 
(aside  frcmi  the  i>eculiar  sensory  and  motor  manifestations  familiar  to  us 
in  simple  hysteria)  on  the  mental  side  are  as  follows : 

1.  Ijack  of  logical  (M^herence  and  sequence  of  thought,  but  with 
pcjrfect  intelligence.  Defects  of  memory,  with  rudimentary  persecutory 
and  erotic  delusions,  are  encountered  fRHjuently. 

2.  Extreme  uncontrolled  and  morbidly  changeable  emotions.  Pro- 
found egotism. 

3.  Frecjuent  illusions  ;  occasional  hallucinations. 

4.  Conduct  and  speech  are  based  uix)n  emotional  impulsiveness,  un- 
controlled by  ethical  considerations  of  any  kind. 

Orgranic  Nervous  Diseases. — The  psychic  disorders  induced  by 
organic  procesw^s  in  the  bniin,  such  as  meningitis,  tumor,  softening, 
hemorrhage,  and  the  like,  are  characterized  either  by  symptoms  of  re- 
tardation of  functions  or  by  symptoms  of  irritation,  and  are  due  either 
to  pressure  or  to  the  indirect  influence  of  the  lesion  U|K)n  the  circula- 
tion or  nerve-centers  and  tracts.  Emotional  irritiibility,  hallucinations 
of  the  various  senses,  defects  of  intelligence  n^aching  to  imbecility  or 
idiocy,  stu|>orous  conditions — these  are  conunon  mental  manifestations 
of  such  processes.  Since  single  l(M'alized  lesions  are  apt  to  pnxlucc  slight 
mental  changes,  any  marked  intellectual  defect  or  multiform  psychic 
symptoms  may  be  looked  n[M)n  as  suggestive  of  wide-spread,  perhaps 
nuiltiple,  lesions,  such  as  multiple  sclerosis,  multiple  tumors,  syphilis, 
etc.  Sometinu^s  true  insanities  develop  in  these  cases,  ]>articularly 
when  there  is  hereditary  instability  of  nervous  orgjinization. 

Trauma  to  the  Head. — A  blow  UjK)n  the  head  is  one  of  the  most 
<lirect  of  stresses  to  which  the  brain  cjin  be  subjected.  It  is  not  so 
nnieh  the  local  effect  of  the  injury  (which,  indecnl,  would  not  ])resent 
psychic  symptoms  differing  matcTially  from  those  of  any  other  local 
lesion  of  the  bniin  such  as  have  just  been  considered),  but  the  general 
effect  of  a  connuotio  cerebri  that  we  are  called  u|K)n  to  CH)nsider.  The 
svndronie  of  mental  disorders  induced  bv  such  cause  has  l)een  well 
termed  by  the  Germans  "commotion  insanity.''  The  effect  of  a  violent 
blow,  jar,  or  jolt  to  the  head  must  have  some  influence  upon  the  mole- 
cules of  the   brain  as  well  as  upon  the  encephalon  as  a  mass,  must  dis- 
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place  and  disarrange  delicate  microscopic  structures,  such  as  the  cells 
and  fibers.  If  the  blow  be  insufficient  to  produce  complete  loss  of  con- 
sciousness, there  will  be  a  dazed,  l>ewildered  condition,  and  the  patient 
will  struggle  or  grope  about  in  a  confused  way.  There  may  be  a  loss 
of  memory,  more  or  less  extensive,  as  a  result.  Naturally,  the  newest 
organizations  of  tissues,  l)eing  the  most  fragile,  will  be  the  most  easily 
disarranged ;  hence,  witli  amnesic  defects,  it  will  be  the  most  recent 
acquisitions,  or  such  as  cluster  about  the  time  of  the  injury,  which  will 
suffer  most.  The  patient  will  experience  strange  sensations  in  his 
head.  The  head  may  feel  as  if  it  were  going  around.  Objects  seem 
to  move.  There  is  a  feeling  of  being  intoxicateil  or  of  dizziness.  A 
general  hyj)eresthesia  and  hyi)eralgesia  are  not  uncommon,  w4iile  a 
hypalgesia  is  occasionally  observed.  Among  psychic  symptoms  hallu- 
cinations and  painful  effects  are  prominent,  g(»nerally  of  a  terrifying 
nature.  Asscxiiations  may  be  so  interfered  with  as  to  induce  difficult 
ideation,  mental  confusion,  and  a  g(»nuine  primarj'  incoherence.  The 
motor  expressions  are  often  characteristic,  consisting  of  catatonic  con- 
ditions, impidsive  acts  of  violence,  and  aimless  wandering  about.  In 
some  cases  no  particular  results  of  the  trauma  are  noted  until  the  lapse 
of  a  few  hours  or  days,  wlien  suddenly  the  traumatic  psychosis  de- 
vcloi)s.  After  the  psychosis  has  run  an  acute  course,  a  condition  of 
chronic  insanity  or  of  a  secondary  dementia  may  follow.  Such  a 
secondary'  dementia  may  simulate  very  closely  general  paresis,  particu- 
larly if  it  be  progressive.  It  can  not  be  said  that  there  are  any  well- 
authenticated  cases  of  true  general  paralysis  dependent  upon  trauma- 
tism. 

There  are  not  infrequently  instances  of  the  crwition,  by  trauma  to 
the  head  which  has  induced  no  direct  evil  consequonces,  of  an  unstable 
nervous  system,  of  a  predisiK)sition  upon  which  other  etiological  factors 
may  operate  later  in  life. 

Insolation  probably  acts  ujx)n  the  brain  in  a  manner  similar  to  trau- 
matism. 

Nervous  Exhaustion. — Stresses  of  various  kinds,  mental  or  phys- 
ical, especially  in  conjunction  with  the  impairment  of  the  nutrition  of 
the  central  nervous  system,  induce  an  exhaustion  u]X)n  the  basis  of 
which  a  psychosis  may  develop.  The  mental  stniin  may  be  from  over- 
work, overstudy,  insomnia,  and  the  like ;  the  physical  from  masturba- 
tion, sexual  excess,  hanlships.  The  nutritive  impairment  is  the  result 
of  some  blood-change  or  deficiency,  such  as  constitutional  anemia,  a 
cachectic  state,  etc.  The  physical  symptoms  of  such  exhaustion  are : 
slowing  of  the  thought  processes,  difficulty  of  recollection,  want  of 
ability  to  concentrate  the  attention,  rapid  fatigue  on  mental  exertion, 
emotional  irritability  with  an  undertone  of  depression,  leading  often  to 
fully  developed  insanities,  which  are  designated  as  asthenic  psychoses. 
The  conmion  features  of  such  psychoses  are  retardation  and  incoherence 
of  the  mental  processes,  manifest(Kl  even  in  the  (|uality  of  the  halluci- 
nations and  delusions.  But  almost  any  form  of  insanitv  may  be  evolvwl 
from  this  asthenic  state  of  the  nervous  system,  such  as  mania,  neuras- 
thenia, stuporous  states,  and  various  tyj>es  of  ])aranoia. 
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As  Ziehen  points  out,  it  is  also  interesting  to  observe  how  any  ex- 
hausting psycliosis  may  in  itself  induce  this  asthenic  condition  with  the 
characteristic  features  of  an  asthenic  psychosis,  as  a  result  of  which  we 
have  a  secondary  type  of  mental  disorder  developed  upon  the  basis  of 
the  original  insanity. 

Physiological  Factors. — Puberty,  the  puerjMjral  state,  the  climac- 
teric, and  senility  are  indirect  strains  to  which  the  organism  is  subject, 
by  reason  of  the  more  or  less  profound  physiological  commotions  they 
arouse  in  the  nervous  system-commotions  which  may  well  disturb  the 
normal  adjustment  and  e(iuipoise  of  the  thousands  of  delicate  processes 
going  on  in  the  bniin,  and  thus  enormously  increase  its  vulnerability  to 
the  direct  factors  which  beget  insanity. 

The  curve  of  psycliic  morbidity  reaches  its  highest  jwints,  corre- 
sj)onding  to  maxinuil  aggregations  of  etiological  factors  in  both  sexes,  at 
puberty,  middle  iige,  puer])eral  periods,  the  climacteric,  and  senility. 

Puberty. — From  the  thirteenth  to  the  twentieth  year  there  are  re- 
markable changes,  ]>hysical  and  mental,  in  the  growing  individual. 
These  are  more  noteworthy  in  the  female  than  in  the  male  sex,  for  the 
time  is  shorter  for  the  change  from  girlhood  to  womanhood  than  from 
boyhood  to  manluHKl.  The  evolution  of  the  sexual  characters  and  the 
development  of  the  powers  of  reproduction  induce  a  stream  of  innu- 
merable new  stimuli  from  the  genital  org*ans  to  the  brain,  ae<;ompanied 
by  wholly  new  organic  sensations,  new  associations,  and  new  and  power- 
ful emotions.  The  evolution  is  rapid,  and,  as  is  the  case  with  all  rapid 
development,  more  or  less  unstable. 

The  boy  grows  fast  in  Ixnly,  takes  on  the  asi>ect  of  manhaxl,  with 
a  stronger  and  more  rugged  fnime,  a  changing  voice,  a  budding  beard. 
His  mind  is  tilled  with  new  sensations,  emotional,  sentimental,  amatorj', 
and  with  changing,  fantastic*,  illusory  dreams  and  imaginings.  Even  in 
the  normal  youth  this  nascent  stiite,  this  struggle  of  the  emotions, 
thoughts,  instincts,  impulses  for  new  associations  and  new  combinations, 
may  be  greatly  aggravatcnl  in  many  cases  by  masturbation,  in  others  by 
nutritive  disorders.  If  this  be  so  with  the  normal  individual,  how 
much  greater  nuist  be  the  stress  of  puberty  to  the  individual  with  a 
constitution  vitiated  by  hereditaiy  taint  ! 

The  girl  leaps  more  <|uiekly  into  her  place  in  life.  The  physical 
changes  are  more  rapid  in  her,  and  at  the  same  time  more  varie<l  and 
noteworthy.  It  is  a  time  of  tumultuous  activity  of  mind  and  body  in 
an  organism  which  hits  not  the  numerous  outlets  for  surplus  energy 
possessed  by  the  other  sex. 

The  psychoses  of  puberty  are  various  in  their  expression.  They 
may  manifest  themselves  as  a  mania,  a  melancholia,  a  paranoia,  or  as  an 
insanity  with  peculiar  color,  to  which  the  name  hebephrenic  modification 
has  been  given  ;  so  that  we  s]>eak  of  a  hebephrenic  mania,  a  hebephrenic 
melancholia,  etc. 

By  the  designation  hebephrenic  is  understood  the  following  syn- 
drome :  Extraordinarily  ni])id  and  paradoxical  changes  (depressed  ideas 
in  the  midst  of  boisterous  gaiety,  jocularity  in  the  deei>est  depression), 
with    paradox icjil    facial   expression   and    paramimia ;    exalted    motor 
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activity  (laughing^  dancing,  grimacing,  exhorting  after  the  manner  of 
an  orator,  often  with  incomprehensible  words  and  sentences) ;  conduct 
and  action  without  apparent  object,  but  often  with  the  semblance  of 
desiring  to  attract  attention. 

Puerperal  State. — Pregnancy,  parturition,  and  lactation  diminish 
the  vitality  of  woman,  debilitate  and  weaken  her  entire  organism, 
induce  a  species  of  physiological  commotion  in  her  nervous  system,  and, 
in  short,  bring  to  bear  a  strain  ujx)n  her  which  is,  even  under  normal 
conditions,  attended  by  emotional  irritability,  depression,  morbid  yearn- 
ings, etc.  It  is  not  strange,  therefore,  that  the  puerj>eral  period  in 
women  M'ith  unstable  nervous  systems  should  often  be  an  exciting  factor 
in  the  development  of  psychoses  of  various  kinds.  In  al)out  ten  per 
cent,  of  insane  women  the  insanity  has  its  origin  at  the  eix)ch  of  repro- 
duction. The  majority  of  these  cases  are  parturitional  (seven  and  a 
half  per  cent.),  while  about  a  fourth  are  lactational  and  a  tenth  preg- 
nancy cases.  It  is  perhaps  true  that  there  are  many  cases  of  jmrtu- 
ritional  psvchoses  in  which  the  insanitv  is  not  so  much  due  to  the  stress 
of  labor  as  to  possible  auto-intoxications  from  poisonous  substances 
absorbed  during  the  catabolic  clianges  incident  to  subinvolution  of  the 
enlarged  uterus.  As  important  factors,  too,  we  nuist  include  loss  of 
bloody  parametritis,  sepsis,  mastitis,  etc. 

There  are  divei's  forms  of  insiuiity  consequent  to  the  puerj)eral  state, 
such  as  acute  hallucinatory  jxiranoia,  melancholia,  stuporous  insanity, 
mania,  and  neurasthenic  insanity. 

Menopause. — ^The  climacteric,  between  the  ages  of  forty  and  fifty, 
is  another  ejx>ch  of  change  in  woman,  a  period  of  involution  in  its  way 
analogous  to  the  evolution  at  the  age  of  ])uberty.  There  is  a  physio- 
logical commotion  in  the  nervous  system  at  the  time  of  the  cessation 
of  ovulation  and  menstruation,  a  dise(iuilibration  associated,  even  in 
normal  individuals,  with  numerous  neurotic  manifestations,  and,  in  such 
as  have  unstable  organizations,  attended  with  peril  to  the  mental  in- 
tegrity. Melancholia,  8im])le  and  hallucinatory  paranoia  of  clironic 
character,  and  circular  insanity  are  the  forms  of  psychosis  incident  to 
the  menopause.  About  four  per  cent,  of  the  cases  of  insanity  in  women 
are  due  to  the  climacteric. 

Senility. — ^The  involution  of  all  the  tissues  of  the  b<xly  characteristic 
of  especially  the  seventh  det^ad  of  life  forms  also  a  frecjuent  basis  for 
insanity  M'hich  depends,  in  the  main,  ujx)n  the  loss  of  functional  activity 
in  the  cerebral  cortex.  Such  loss  is  notiible  even  in  normal  individuals. 
The  latest  acquisitions  of  the  mind  are  tlie  least  stiible  ;  hence  the  con- 
spicuous loss  of  memory  for  events  of  recent  occurrence  and  the  ten- 
dency to  live  in  the  past.  The  scope  of  inten^sts,  symjmtliies,  and  ideas 
narrows  itself  down  to  the  individual's  innnediate  physicjil  comfort  and 
needs.  While  the  physiological  involution  of  senility  belongs  to  the 
seventh  decad,  in  many  instances  it  begins  long  before  this,  owing  to 
general  debilit\%  endarteritis,  etc.  Marked  clianges  in  the  brain  of 
such  nature  must,  therefore,  often  superinduce  veritable  psychoses  in 
individuals  predisposed  to  mental  disorder  by  heredity  or  by  antwedent 
physical  or  psychic  stresses. 
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Senile  insanities  manifest  themselves  in  many  forms, — melancholia, 
mania,  incoherent  paranoia,  hallucinatory  paranoia,  dementia, — but,  of 
course,  mcxlified  from  the  common  types  by  the  weakening  of  the  cor- 
tical functions  previously  described.  Vertiginous  seizures,  slight  pare- 
ses,  dreadful  hallucinations,  and  primary  anxious  conditions  are  often 
observed  in  all  of  these  forms. 

The  hallucinations  appear  in  senile  forms  in  psychoses  which  ordi- 
narily run  their  course  without  them,  and  the  anxious  states  in  ordinarily 
non-affective  insanities. 

Moral  Causes. — About  twenty-four  per  cent,  of  all  cases  of  insanity 
are  ascribed  to  moral  causes,  among  which  are  classed  domestic  troubles, 
grief  over  death  of  friends,  business  worries,  anger,  religious  excitement, 
love  affairs,  fright,  and  nervous  shock.  The  percentage  is  greater  in 
women  than  in  men.  It  is  doubtful  if  any  emotion  alone  can  overcome 
the  stability  of  the  normal  nervous  system  ;  hence  it  is  in  the  fragile, 
nervous  constitutions  of  individuals  tainted  by  heredity  that  extreme 
emotions  are  wont  to  exert  their  malign  influence. 

The  uncertain  equilibrium  of  the  highest  nerve-centers  in  these  cases 
is  all  too  readily  overcome  by  the  tumultuous  wave  of  an  intense 
emotional  impression.  Possibly,  the  results  depend  upon  disturbance 
of  the  vascular  innervation.  Ordinarily,  the  greater  and  more  sudden 
the  emotion,  tlie  greater  the  liability  of  the  badly  poised  brain  to  suc- 
cumb ;  but,  like  the  drops  that  wear  away  the  stone,  an  emotion  of  less 
intensity  may,  by  long  continuance,  produce  equally  disastrous  conse- 
quences. Some  acutt^  psychoses  may  be  suddenly  developed  by  fright, 
or  a  transitory  emotional  insanity  for  a  few  hours  or  for  a  few  days  in 
duration.  Among  the  symjUoms  are  mutism,  or  incoherence,  confusion, 
Lsolate<l  hallucinations,  (lelusions,  with  impulses  to  violence  and  aimless 
wandering,  followed  later  by  complete,  or  nearly  complete,  amnesia. 

The  more  slowly  working  affects,  like  sorn)w  and  worry,  often  aid  in 
the  evolution  of  melancholia,  paralytic  dementia,  or  acute  or  chronic 
paranoia. 

Imitation. — -The  so-cidled  psychic  infection  never  influences  normal 
individuals  who  are  brought  into  contact  with  the  insane.  Physicians, 
attendants,  and  others  who  have  to  do  with  the  insane  are  never 
affected,  except  when  morbid  heredity  and  mental  and  physical  over- 
work combine  to  prepare  the  soil  for  the  development  of  a  |>8ychosis. 
The  writer  recalls  but  one  instance  of  an  attendant  being  mentally 
unbalanced  during  her  service.  She  was  neurotic  by  constitution  and 
cut  her  throat  a  few  days  after  one  of  her  patients  had  committed  sui- 
cide* in  the  same  manner.  But  there  are  not  infrequent  instances  of 
coniniunicated  insanity  among  members  of  a  family. 

The  simultiuieous  development  of  insanity  in  two  or  more  jiersons 
associated  tog(»ther,  or  the  imposition  of  delusions  gradually  arising  in 
the  mind  of  one  upon  the  impressionable  intellect  of  a  second,  thinl,  or 
of  many  ])ersons,  has  i)een  descrilxKl  under  the  names  Fofie  tl  Deux,  Folk 
Simn/fan/r,  Renprocal  hh^anitify  FoUe  Impoxer,  etc.  There  are  sc^veral 
factors  which  govern  the  evolution  of  such  insanities.  In  lK)th  forms  a 
degenerative  soil   is  usually  required  for  the  proper  geniiination  and 
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growth  of  morbid  ideas.  In  the  simultaneous  variety  there  must  be,  in 
addition  to  predisposition^  that  similarity  of  intellectual  substrata  which 
we  find  particularly  in  persons  who  are  blood-relations  or  who  are  inti- 
mately joined  together  by  mutual  like  and  dislike  ;  hence  it  is  that 
brotliers  or  sisters  most  frequently  manifest  simultaneous  insanit}\ 
Take  two  healthy  children  of  one  family  and  bring  them  up  far  apart, 
yet  there  will  be  innumerable  physical  resemblances  between  them,  and 
many  ])eculiarities  in  their  character  and  conduct  which  prove  them  to 
be  consanguineous ;  if  a  hereditarj^  instability  of  nerve-cells  had  been 
implanted  in  them,  there  would  be  a  tendency  to  a  similar  form  of  dis- 
solution, even  if  they  remained  apart.  How  much  greater  would  this 
be  in  two  persons  so  intimately  associate<l  as  sisters,  for  instance.  In 
children  the  study  of  unconscious  imitation  is  one  of  great  interest. 
Who  has  not  observed  the  identity  of  intonation  of  ]>h rases,  of  gesture, 
of  laughter,  of  many  facial  expressions,  of  certain  habits,  in  children 
either  related  or  brought  up  together?  Such  unconscious  imitation,  as 
is  well  known,  may  lead  in  children  to  the  contraction  of  certain  ner\'ous 
and  even  mental  diseases.  The  contagious  (juality  of  emoti(ms  is  well 
established.  An  explosion  of  laughter  will  call  up  smiles  on  even 
melancholy  faces  in  a  crowd.  A  pathetic  serene  on  a  stage  will  bring 
tears  and  depress  the  oral  angles  in  a  large  audience.  The  unconscious 
imitation  of  gestures,  such  as  lx)wing,  often  seen  in  adults,  is  in  a  milder 
degree  such  mimicry  of  motion  as  is  observed  in  dancing  mania. 

Another  element  in  the  imposition  of  insanity  by  one  ujwn  anotlior 
is  the  quality  of  the  morbid  mind-product.  If  a  delusion,  it  must  have 
an  air  of  probability  to  the  person  receiving  it,  and  must  l>e  gradually 
develoj^cil  and  im|K)sed.  It  is  l)ecause  sus])icion  is  inherent  in  the 
nature  of  most  persons,  because  suspicion  «in  wear  so  much  ])n)bability 
of  truth,  that  {>ersecutorv  delusions  are  by  far  the  most  frequently 
adopte<I  by  others.  Creihility  is  an  im|X)rtant  factor  in  the  imposition 
of  insane  delusions  upon  others.  It  was  the  ready  cnKlulity  of  large 
numbers  of  persons,  especially  as  regards  religious  subj<vts,  that  in 
the  past  led  hundreds  of  thousands  of  j>eo]>le  to  adopt  with  faith  the 
delusions  of  i)aranQiacs  like  John  of  Leyden,  John  Thorn  of  Canterbur\', 
Joan  of  Arc,  Richard  Brothers,  Joanna  Southcott,  John  Bn)wn,  and 
many  others,  and  actually  to  sacrifice  their  lives  upon  the  altar  of  their 
beliefs.  Though  these  delusions  emanate  from  an  insane  ])erson,  their 
acceptance  by  others  does  not,  of  course,  necessarily  imply  insjinity  in 
the  latter,  for  delusions  of  this  character  have  their  supiH)rt  in  the 
superstitions  of  many  and  in  ignorance  (Concerning  supernatural  matters. 
A  persecutory  delusion  might  be  impose<l  by  an  insane  jhtsou  u|)on  an 
intimate  associate,  and  yet  the  latter  neeil  not,  of  necessity,  be  insane  ; 
but  when  the  exposed  individual  adopts  the  delusions,  regulates  his 
conduct  upon  them,  allows  them  to  l)econie  rootcnl  in  his  mind,  ev<»n 
b<^ns  to  share  the  hallucinations  of  his  friend,  there  is,  of  course,  actual 
aberration  of  mind  present.  Sevenil  cjises  of  fnUe  d  deux  have  come 
under  my  obser\'ation.  One  case  was  that  of  two  sisters,  aged  about 
fifty  to  fifty-five,  Irish,  washerwomen,  who,  living  alone  in  a  tumble- 
down shanty,  were  often  tormented  by  boys  throwing  stones  at  the 
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house  at  night,  and  otherwise  teasing  them.  They  finally  developed 
persecutory  delusions  with  hallucinations,  and  both  were  very  much 
alike.  They  became  so  violent  in  their  demonstrations  that  ere  long 
both  were  taken  to  the  asylum,  where  I  took  charge  of  them.  They 
were  separated,  the  result  being  that  one  became  rapidly  demented  and 
the  other  became  a  quiet  worker,  with  fixed  persecutory  ideas  and 
auditory  hallucinations. 

Another  pair  of  sisters,  colored,  between  forty  and  fifty  years  of 
age,  were  similarly  affected.  For  ten  years  one  sister  had  been  a  ])ara- 
noiac,  with  delusions  of  persecution  by  means  of  electricity,  which 
was  •  at  all  times,  night  and  day,  hurled  through  her  body  by  a  vast 
oiganization  of  conspirators.  She  had  hallucinations  of  hearing.  The 
sisters  had  not  lived  together  until  within  six  months  of  my  seeing  them, 
the  sane  sister  having  recently  become  a  widow.  The  sane  sister  grad- 
ually adopted  the  delusions  of  the  insane  one,  and  probably  the  hallu- 
cinations. She  believed  her  sister  to  be  persecuted  by  an  organized  band 
of  conspirators  with  electrical  appliances. 

A  third  case  was  that  of  a  husband  and  wife,  who  both  became 
typical  cases  of  melancholia,  with,  of  course,  similar  delusions,  one 
shortly  after  the  other.  Such  a  case  as  this  might  be  called  a  coinci- 
dence, and  not  an  imposed  insanity.  Probably  grief  over  the  insanity 
of  the  husband  was  one  factor  in  developing  that  of  the  wife,  but 
unconscious  emotional  imitation  between  two  persons  united  by  s|)ecial 
bonds  of  symjMithy  was  undoubtedly  another  clement. 

A  fourth  example  I  detailed  fully  some  years  ago  in  the  "  Alienist 
and  Xeurologist ''  ("  Paranoia  in  Two  Sisters,"  January,  1890)  : 

C.  K.  and  H.  K.  were  respectively  thirty-six  and  forty-two  years  of 
age,  twichers  of  music  and  singers  by  o(»cupation,  of  German  parentage, 
and  had  both  hmm  insane  for  some  ten  years.  Their  inotlier  was  a  case 
of  jxiranoia,  with  fixed  delusions  of  an  exalted  religions  nature.  She 
believed  herself  to  be  the  mother  of  GchI.  Shc^  was  never  in  an 
asylum,  but  lived  at  home  until  her  death.  While  insane  she  gave 
birth  to  the  younger  of  the  two  sisters,  C  K. 

One  of  them  wrote  for  me  an  autobiogniphieal  sketch,  and  the  other 
some  twenty-five  letters,  upon  which  the  following  facts  in  their  identi- 
cal cHnicid  history  are  bascnl : 

The  instigators  of  the  conspiracy  against  them  are  cliiefly  their 
uncle,  brother-in-law,  and  sister-in-law,  and  a  hrotlier  lias  also  been 
inveigled  into  it.  By  them  are  emj>loy(Kl  numerous  detectives,  ex])ert 
chemists,  and  handicraftsmen,  and,  as  they  have  privately  hintinl  to  me, 
also  many  lawyers.  ()|)enings  are  made  in  their  rooms  in  sj)ite  of  all 
th<»v  can  do  for  the  insufflation  of  noxious  gases,  smoke,  eaniphorous, 
chloral,  and  chloroform  va|X)rs ;  and  by  some  unseen  ag(»ney  substances 
are  thrown  at  them  which  produce  painful  cutaneous  ernj>tions.  Their 
food  and  water  and  heating  apparatus  are  tampered  with  for  the  intro- 
duction of  ]K)isons  or  to  j^nxluce  serious  illness.  They  hear  the 
mechanics  at  work  u|K)n  the  floors,  walls,  ceilings,  an<l  the  voices  of  the 
detectives  (hallucinatitms  of  hearing).  Their  foo<l  has  a  ])eeuliar  taste 
(hallucinations  of  taste).      Most  prominent  of    all   are  the   singular 
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odors  of  the  room,  of  fruit  and  flowers  sent  them,  of  the  water  (hallu- 
cinations of  smell).  Sometimes  tliey  are  black  in  the  morning  when 
they  look  in  the  mirror  (illusion  of  sight).  They  are  subject  to  remark- 
able, generally  painful,  sensations  in  their  bcxlies  (hallucinations  and 
illusions  of  cutaneous  sensibility). 

They  hint  of  imaginary  property  in  Germany,  out  of  which  they 
are  beincr  defrauded  bv  relatives.  For  ten  or  twelve  vears  thev  have 
been  driven  from  one  place  to  another  in  Brooklyn  and  New  York  by 
their  pursuers.  As  yet  they  have  sought  only  escape  and  protection 
from  persecution  ;  they  have  very  rJrely  manifested  anger  by  ix)unding 
the  floor  when  hearing  the  mechanics  at  work  or  by  complaint  to  the 
landladies,  and  have  not  been  brought  to  bay  to  a  condition  in  which 
they  might  turn  ujion  the  actual  instigators  of  the  conspiracy  and  do 
them  bodily  harm.  They  have  been  on  the  ]X)int  of  a  visit  to  jx)lice 
headquarters  to  make  declaration  agjiinst  their  enemies. 

From  what  I  can  learn  of  their  history  in  youth  the  two  girls 
diflered  from  others  of  their  age  in  a  slight  degree,  some  trifling  eccen- 
tricities and  some  ovenveening  self-cons(*iousness  constituting  this 
difference.  They  have  always  been  closely  united — living  together, 
sleeping  together,  having  the  same  affinities,  talents,  pleasures,  and  pur- 
suits. The  development  of  suspicions  and  delusions  of  jwrsecution  had 
been  so  gradual  that  it  did  not  become  evident  to  others  that  they  were 
actually  insane  until  a  comparatively  recent  periwl.  When  I  first  saw 
them  in  my  office,  they  came  heavily  veiled,  and,  upon  removing  their 
veils,  their  faces  were  patched  all  over  with  small  square  pieces  of 
cloth,  covering  sores.  These  were  only  an  ordinary  acne,  made  much 
worse  by  picking,  by  wearing  wet  cloths  on  their  faces  all  night  for  the 
purpose  of  preventing  poisonous  vaj)ors  from  entering  their  lungs,  and 
by  the  removal  of  the  strongly  adhering  pieces  of  linen  fn)m  the  bleed- 
ing surfaces.  They  heaknl  up  ra])idly  when  I  had  prevailed  Uj>on  them 
to  make  use  of  ung.  zinci  ox.  freely.  The  face  of  the  younger  is  par- 
ticularly characteristic  of  a  degenerate  type,  one  of  its  features  being  a 
disagreeable  prognathism. 

Some  of  the  skull  diameters  were  pathological  in  character.  One 
of  the  sisters  died  in  convulsions  from  unknown  cause,  which  the  other 
sister  still  attributes  to  |)oison.  The  living  sister  still  moves  about  from 
one  part  of  the  city  to  another,  cherishing  the  paranoiac  delusions,  but 
supporting  herself  in  part  by  teaching  music. 
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CHAPTER  III. 
GENERAL  SYMPTOMATOLOGY  OF  INSANITY^ 

Every  psychic  phenomenon  is  accompanied  by  a  material  process 
in  the  cortex  of  the  brain.  There  is  no  insanity  without  disease  of  the 
cortex.  The  material  disorder  of  the  cortex  is  diffiise  and  partly 
organic,  but  mostly  functional  in  character.  We  term  it  functional,  for 
thus  far  our  pathologico-anatomical  and  clinical  studies  have  failed  to 
reveal  any  definite  material  basis  for  the  majority  of  psychoses. 

The  progress  nuide  of  late  years  in  the  study  of  physiological  psy- 
chology has  illuminated  many  obscure  features  of  morbid  psychologj', 
and  has  put  us  in  a  position  to  better  examine  and  classify  the  symp- 
toms of  insanity. 

There  are  material  processes  in  the  central  nervous  system  unaccom- 
panied by  any  parallel  ])sychic  process.  The  reflexes  and  automatic 
acts  are  examples.  In  these  phenomena  we  observe  a  stimulus,  a  sen- 
sation, a  movement.  Movement  paralleled  by  a  psychic  process  be- 
comes action.  We  sometimes  sjx»ak  of  conscious  voluntary  action. 
Action  differs  from  simple  movement  in  being  accomjmnied  by  intercur- 
rent imagt»s — memory-pictures  of  former  stimuli.  A  peripheral  stimulus 
excites  a  cortical  center,  and  is  not  carried  at  once  to  the  motor  region, 
but  tmvels  first  l)y  association  fibers  to  the  area  in  which  are  stored  up 
residua  of  former  similar  stimulations,  and  hiter  to  the  motor  region. 
These  residua  of  memory-pictures  or  ideas  may  be  com])lex,  constitute 
a  series,  have  many  associations,  and  hence  we  designate  them  as  an 
idea-association.  Action,  therefore,  consists  of  the  series  :  stimulus, 
sensation,  idea-association,  movement.  Tiie  various  ideas  thus  excit^xl 
tend  to  different  motor  expressions,  so  tliat  the  resulting  movement  or 
action  will  dejxmd  directly  u]M)n  the  strength  of  idejis.  The  stronger 
ones  conciuer.  Ziehen,  whose  clear  explication  of  the  mental  ])roblem8 
of  psychiatry  the  \vriter  closely  follows,^  has  well  describeil  idea-asso- 
ciation as  the  play  or  battle  of  motives.  He  gives  the  following  exam- 
ple of  the  physical  and  psychic  processes  just  describe<l : 

I  see  a  rose  in  a  strange  ganlen  (stinuilus  and  sensation).  A  long 
series  of  ideas  is  aroused  by  the  stinuilus  and  the  visual  s(^nsation  of 
the  flower  (ideji-assoeiation).  For  instance,  the  memory  of  the  rose's 
fragrance  comes  to  mind,  then  T  think  how  well  it  would  l(K)k  in  my 
room,  that  it  is  the  j)rop(»rty  of  another,  that  plucking  it  would  be 
punishable,  and  so  on.  Only  tiftor  the  whole  series  of  presentations  has 
passed  before  the  mind  does  action  follow,  and  whether  I  pluck  the 
flower  or  go  my  way  without  it  will  depend  ujxm  the  strength  and 
intensity  of  the  con(|uering  idea. 

Every  psychic  process  must  be  regardcnl  u]X)n  the  basis  of  such  a 
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seheiiio,  and  as  accompanied  bv  its  material  parallel  (progress  from  the 
st'Hsorv  cells  to  the  idea-cells,  and  I'rom  these  to  motor-cells  by  means 
of  association-fibers). 

Sometimes  the  idea  of  movement  (memories  of  former  st^nsations  of 
movement)  comes  before  the  movement  in  the  series  jnst  described,  but 
generally  the  movement  is  i)erceive<l  after  it  hits  taken  place  by  means 
of  the  sensation  of  the  movement. 

There  are  really  but  two  psychological  elements — viz.,  s(»nsation  and 
idea.  The  only  prcx»ess  comiected  with  these  elements  is  the  idea- 
association.  Their  pn)duct  is  action.  Th(»  so-called  nu»ntal  |)owers  of 
ohl-time  j>sychology  do  not  exist.  The  assumption  of  a  sj)ecial  power 
of  will  dominating  the  idea-ass<K'iation  and  voluntarily  determining  this 
or  that  movement  is  jiarticularly  sujwrfluous  and  misleading.  The 
assiini]>tif)n  of  a  siK»<*ial  jK>wer  of  apjierception  which  turns  its  "atten- 
tion "  voluntarily  u[K)n  this  or  that  idea  or  sensation  to  determine  the 
ciHirse  of  the  idea-association  is  equally  sujK^rfluous. 

The  presentations  or  ideas  rather  follow  one  another  according  to  laws 
without  inter\'ention  of  any  es|>ecial  voluntary  ]>ower  of  the  mind,  and 
the  fimil  movement  or  action  is  the  nec»essarv  result  of  association  of 
these  presentaticms  or  ideas.  Finally,  there  exists  no  particular  faculty 
of  feeling,  for  exact  investigation  demonstrates  that  our  feelings  of 
what  is  agreeable  and  what  is  distasteful,  of  ])leasure  and  pain,  apjjear 
never  in  an  isolated  state,  but  alwavs  combined  with  sensation  and  idea 
as  attributes  or  j)roix^rties.  ^ 

Following  Ziehen  in  tlu»se  particulars,  we  shall  study  pathological 
|wychological  processes  on  the  basis  of  the  scheme  just  described,  and 
in  each  cjuse  investigate,  first,  disorders  of  sensation  ;  then,  disorders  of 
the  niemorv-j)ictures,  presentations,  or  ideas ;  then,  agiiin,  disturbances 
of  the  ideji-Jissociation  ;  and,  finally,  the  influence  of  these  disturbances 
upon  the  actions  or  conduct  of  the  patient. 


DISORDERS  OF  SENSATION. 

Sensati(m  is  the  first  element  in  the  ])sychic  ]>rocess.  It  is  deter- 
mined by  some  external  stinudus  aifecting  any  s(»nsory  nerve.  Every 
sensation  has  four  imjwrtant  attributes — viz.,  quality^  inteimty,  tone  (the 
accomiMnying  f(»eling  of  pleasure  or  pain),  and  i<j)acc-projreti(m.  We 
are  not  esix»cially  concerned  with  the  last  in  morbid  ])sy(!hology. 

Qualitative  Disorders  of  Sensation. — The  two  important  classes 

of  qualitative  disorders  of  sensation  are  haUncinationH  (in  which  we  have 
sensation  without  external  stimulus)  and  illimon^  (in  which  we  have  the 
external  stimulus,  but  a  transfornuMl  or  ]>erverted  sensiition).  An  ex- 
ternal stimulus  to  a  periphend  nerve  is  carried  to  the  cortex,  where  it 
acts  as  a  secondary  stimulus  in  exciting  s<'nsjition. 

Hallucinations. — A  hallucination  is  a  sensory  impression  without 
external  stimulus.     It  is  often  also  defined  lus  a  perception  without  an 
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object.     The  patient  hears  voices  where  all  is  silent^  sees  forms  and 
figures  in  empty  space. 

Hallucinations  of  sight  are  very  common^  and  vary  from  the  simplest 
sparks,  lights,  shimmers,  flames,  spots,  threads,  clouds,  and  shadows  to 
the  most  complicated  groups  of  persons  and  landscapes  with  perfect 
details.  Sometimes  they  are  colorless,  like  silhouettes ;  sometimes  radi- 
ant and  fantastic  with  color.  Sometimes  they  are  flat,  like  pictures ; 
sometimes  plastic.  Ordinarily,  the  forms  and  objects  observed  are  of 
natural  size,  but  occasionally  they  are  gigantic  or  diminutive.  They 
may  appear  close  at  liand  or  far  away.  They  may  be  quiet  or  full  of 
movement,  like  the  zooscopic  hallucinations  of  alcoholism.  Barely, 
real  objects  are  doubled  or  multiplied  (hallucinatory  diplopia  and-  poly- 
opia). Real  objects  are  sometimes  concealed  by  the  hallucinations, 
sometimes  merely  diaphanously  veiled.  Hallucinations  may  fill  the 
whole  field  of  vision  or  appear  in  homonymous  half-fields,  as  in  the 
hemiopic  hallucinations  described  by  the  writer  in  cases  of  insanity  and 
of  homonymous  hemianopsia. 

Hallucinations  of  hearing  are  also  extremely  frequent,  and  vary 
from  simple  sounds,  tinnitus  aurium,  rushing,  roaring,  whispering, 
tinkling,  to  complicated  music  and  words  and  sentences.  These  last 
may  be  in  natural  tone  or  deep-voiced,  whisi)ered  or  loud  ;  may  be  the 
voice  of  one  or  many  persons  ;  may  be  pronounced  in  various  languages ; 
may  be  single  words  or  long  orations ;  may  seem  near  at  hand  or  far 
removed  ;  and  may  be  heard  in  one  ear,  though  usually  in  both.  Not 
infrequently  the  voice  seems  to  the  patient  so  near  that  it  appears  to  be 
in  his  head  or  bo<ly. 

Hallucinations  of  common  cutaneous  sensibility  may  apj)ear  any- 
where in  the  skin  or  in  mucous  membranes  in  the  fonn  of  electric 
shocks,  pricking,  tingling,  blows,  caresses,  sensations  of  heiit  or  cold, 
indignities  to  the  sexual  organs  (feeling  of  cohabitation),  etc. 

Hallucinations  of  smell  are  very  common.  Tlie  patients  perceive 
odors  of  chloroform,  sulphur,  noxious  gases,  smoke,  filth,  or,  on  the 
other  hand,  the  smell  of  perfumes  and  flowers. 

Hallucinations  of  taste  are  so  generally  combined  with  those  of 
smell,  l)ecause  of  the  close  physiological  relation  of  the  two  senses,  that 
true  hallucinations  of  the  primary  elements  of  taste  (salt,  sweet,  bitter, 
and  sour)  are  uncommonly  rare.  A  hallucination  of  a  bitter  taste  is 
the  most  frequent.  On  the  other  hand,  the  combined  hallucination  of 
taste  arid  smell  (as  of  blood,  filth,  etc.)  is  rather  common. 

Hallucinations  of  organic  sensation  are  not  rare.  The  patients  com- 
plain of  peculiar  or  extraordinary  feelings  in  various  organs,  such  as 
malposition,  gnawing,  cutting,  pain,  etc. 

Hallucinations  of  active  or  passive  movement  of  the  body  or  its 
parts  depend  probably  chiefly  upon  disorders  of  joint  sensibility.  The 
patients  feel  themselves  lifted  in  the  air,  floating,  the  limbs  moved 
actively,  the  head  turned  to  one  side  ;  or,  the  sensation  of  movement  of 
the  muscles  required  for  speech  may  give  rise  to  the  hallucination  of 
having  spoken  a  word  or  sentence. 
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Various  hallucinations  are  often  associated  in  such  a  manner  as  to 
render  the  hallucinated  objects  still  more  natural  and  deceptive,  though 
more  frequently  they  are  not  thus  commingled.  Thas,  visionary 
figures  may  speak  or  be  dumb,  and  the  fancied  voices  may  come  from 
visually  projected  or  from  unseen  persons.  Sometimes  vision,  hearing, 
and  cutaneous  sensation  may  be  combined  to  give  reality  to  the  object. 
Combinations  of  others  are  also  met  with,  and,  indeed,  these  mixed 
hallucinations  are  common  and  multiform. 

As  regards  the  development  of  hallucinations,  some  are  doubtless 
peripheral,  but  the  majority  are  central  in  their  origin.  Disorders  of 
the  eye,  ear,  nasal  cavity,  mouth,  mucous  membranes,  skin,  and  viscera 
may  give  rise  to  hallucinations,  though  they  are  more  commonly  the 
cause  of  illusions.  Hallucinations  are  never  new  creations,  but  are  made 
up  of  memory-pictures  stored  up  in  the  cortex  ;  tliese  may,  however, 
make  their  appearance  in  new  combinations.  The  congenitally  blind 
never  Tiave  visual  hallucinations ;  the  congenitally  deaf  never  auditory 
hallucinations,  though  they  are  noted  in  acquired  blindness  and  deaf- 
ness. 

Hallucinations  are  usually  of  two  kinds — those  which  have  to  do 
with  the  ideas  presented  in  the  mind  at  the  time  of  their  manifestations, 
and  those  which  are  concerned  with  latent  memorj'-pictures.  The 
former  are  more  common,  but  both  may  be  observed  in  the  same 
patient.  The  first  kind  are  those  which  the  patient  describes  as 
visions  which  picture  his  very  ideas,  and  voices  which  read  off  his 
thoughts  as  fast  as  they  can  come  into  his  mind — indeed,  often  appar- 
ently before  he  thinks  them.  The  second  class  of  hallucinations  often 
astounds  the  patient  by  association  with  things  long  past  and  quite 
forgotten. 

We  are  taught  by  physiological  psychology  that  a  stimulus  to  the 
eye  arouses  a  sensation  in  the  occipital  lobe,  to  the  ear  a  sensation  in  the 
temporal  lobe,  and  so  on,  the  sensation  further  exciting  an  image  which 
remains  as  a  memory-impression.  All  normal  sensations,  then,  depend 
upon  the  series  stimulus,  sensation,  memory-picture,  or  idea.  Now, 
hallucinations  are  always  cortical,  as  regards  localization,  and  depend 
upon  a  reversal  of  the  normal  course  just  described,  and  without  the 
stimulus.  The  memory-image  is  excited  and  then  excites  the  sensation. 
A  certain  irritability  of  these  centers  w  ill  be  induced,  undoubtedly, 
by  morbid  processes  in  the  peripheral  nerves  or  their  terminations, 
such  as  entoptic  or  entotic  processes,  which  will  render  them  all  the 
more  excitable,  since  external  stimulus  is  not  then  altogether  wanting. 
Finding  such, — and  we  should  always  investigate  carefully  for  a  periph- 
eral physical  basis, — ^the  dividing-line  between  hallucinations  and  illu- 
sions becomes  less  distinct.  Naturally,  the  normal  mind  recognizes  the 
real  nature  of  muscse  volitantes,  tinnitus  aurium,  neuralgic  pains,  etc., 
and  it  is  onlv  the  abnormal  mind  which  emplovs  them  as  material  for 
illusions  and  hallucinations. 

In  the  examination  of  a  patient  we  must  determine  the  presence  of 
hallucinations  and  the  efiect  of  their  presence  on  idea-association.     One 
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must  not  mistake  actual  occurrences  described  by  the  patient,  nor  the 
events  of  dreams  confused  by  him  with  events  of  waking,  nor  ordinary 
illusions  for  halhicinations.  There  is  danger,  too,  of  overlooking  their 
presence.  Patients  conceal  them,  conscious  that  the  hallucinations  are 
morbid,  or  knowing  that  they  will  be  h)oked  upon  as  such,  but  will 
often  write  about  them  or  tell  of  them  to  other  patients  if  op|)ortunity 
be  given.  Very  often  the  physician  is  enabled  to  recognize  their  exist- 
ence from  the  expression  and  conduct  of  the  patient 

As  regards  the  influence  of  hallucinations  upon  the  course  of  idea- 
association,  the  most  important  question  is  whether  they  are  regarded 
by  the  patient  as  real  sensations  or  not.  He  treats  them  as  actual 
phenomena,  as  if  they  were  normal  sensations,  or  he  distinguishes  them 
from  his  ordinary  sensations  as  peculiar,  novel,  and  jwssibly  inspired  by 
su[)ernatural  agencies ;  or  he  is  really  conscious  of  their  morbidity,  but 
may  believe  them  to  be  induced  by  enemies  by  means  of  ]K)ison.  If  the 
hallucinations  are  faint  and  transitory,  the  {mtient  may  not  be  much  in- 
fluenced by  them  ;  if  they  are  marked  and  persistent  for  a  long  period, 
he  ultimately  loses  his  critical  faculty  and  comes  to  believe  in  their 
reality.  Such  being  the  case,  his  thought  and  conduct  are  bound  to  be 
influenced  by  them,  and  more  }K)werfully  influenced  than  by  normal 
sensations,  or  by  any  reasonable  consideraticm  or  argument.  Hallucina- 
tions either  inhibit  (hallucinatory  stu|>or)  or  retard  (hallucinatory  ctm- 
fusion)  the  idea-association  ;  or  they  induce  direct  intrinsic  delusions  (as 
when  a  voice  cries  "  Thou  art  God,''  and  the  jxitient  immediately  be- 
lieves himself  to  be  Grod).  The  actions  and  conduct  of  a  patient  are 
very  much  influence<l,  and  in  multiform  wavs,  by  hallucinations.  He 
lias  the  expression  of  listening,  or  stares  apparently  at  nothing.  He 
close's  his  ears,  covers  his  eyes  or  head,  closes  up  cracks  and  oj>ening8, 
or  listens  at  the  window  or  keyholes.  He  refuses  or  spits  out  his  food. 
He  holds  his  nose,  or  suddenly  closes  the  window  to  prevent  the  entrance 
of  noxious  gjises.  He  turas  his  head,  runs,  shouts,  lifts  his  arm  quickly, 
or  takes  jK»culiar  attitudes,  acting  upon  a  hallucination  of  muscular 
sense  (imperative  movements,  imperative  speech,  inijKjrativ'e  attitudes). 
The  imp(»nitive  attitudes  may  be  very  iKM'sistent  and  long-continueil,  and 
are  then  calUnl  catiitxmie.  Hallu(*inations  often  lead  to  imperative  acts 
which  may  be  of  a  violent  nature.  If  hallucinations  are  innumerable, 
very  changi^able,  and  intense,  the  patient  is  affected  by  so-called  hallu- 
cinatory aijitation. 

Hallucinations  are  so  extremelv  nire  under  normal  conditions  that 
they  are  to  be  considered  as  almost  always  pathological.  Illusions  are 
rath(»r  common  in  the  normal  mind.  True  hallucinations  may  occur  in 
apparently  normal  individuals,  but  examination  will  show  that  such 
persons  are  neurotic  by  lienHlity,  and  that  some  stress  of  mind  or  IkkIv 
has  indiK^ed  this  psychopathic  phenomenon.  This  is  particularly  true 
in  childhood. 

Outride  of  the  psychoses,  hallucinations  are  met  with  in  toxic  states, 
fevers,  cachectic  conditions,  sun-stroke,  and  some  of  the  neuroses  (epi- 
le})sy,  chorea,  hysteria).  A  hallucination  of  any  sense  may  l)e  the  aura 
of  an  epileptic  attack  ;  sometimes,  when  visual,  it  may  be  heraiopic. 
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Hallucinations  are  the  chief  symptom  of  one  form  of  paranoia. 
Other  psychoses,  such  as  mania  and  melancholia,  manifest  them  only 
exceptionally  ;  while  still  others,  like  senih*  and  paretic  dementia,  pre- 
sent hallucinations,  it  is  true,  but  not  in  such  prominence  as  to  make 
them  a  characteristic  symptom.  Visual  liallucinations  are  more  com- 
mon in  acute  than  in  chronic  psychos<»s,  and  they  are  seldom  indepen- 
dent of  hallucinations  of  feeling  and  hearing.  Auditor}-  hallucinations, 
on  the  other  hand,  are  more  characteristic  of  (chronic  types  of  mental 
disonler,  and  are  often  observed  alone. 

The  close  union  of  the  auditory  center  with  the  motor  speech  center 
gives  a  peculiar  interest  to  hallucinations  of  hearing.  From  infancy 
man  is  traineil  to  think  to  a  great  extent  in  wonl-images  or  spe(»ch- 
iniages,  and  thinking  is,  therefore,  nearly  always  associat(»d  with  some 
stimulation  of  the  speech-muscle  centers  in  the  brain.  Therefore,  hal- 
lucinatorv  irritation  in  the  auditory  area  of  the  brain  caus(\s  synchronous 

■i'  »  V 

irradiation  to  the  motor  speech  center,  and  >vords  and  sentences  are 
heard  by  the  hallucinant  as  if  projected  into  the  external  world,  or  into 
some  part  of  the  patient's  body  (head,  throat,  chest,  stomach,  or  even 
extremities).  The  stimidation  of  the  s])e(*ch  nniscles,  however  feeble, 
may  be  sufficiently  strong  to  induce  recurrent  sensations  of  movement 
in  them,  which  leads  the  patient  to  imagine  that  his  thoughts  are  l)eing 
read  oflF  internally  by  the  voice,  and  sometimes  repeated  apj)arently 
before  the  thought  has  fully  developcnl  in  his  bniin. 

Illusions. — An  illusion  is  a  false  perception.  There  is  a  stinndus 
but  a  ptTverteil  sensation,  a  wrong  interpn»tation.  The  sensation 
eorres|Kmds  oidy  in  part  to  the  stinudus.  A  ])atient  hears  the  rain 
falling,  but  jx»rceives  it  as  music ;  he  sees  the  beiliK)st,  but  imagines  it 
a  ghost 

Visual  illusions  exhibit  a  transformation  of  form,  or  color,  or  lx>th. 
This  18  often  favored  by  indistinctness  of  outline,  as  when  it  is  half  dark 
or  there  is  a  shimmering,  flickering  light.  But  often  clear  outlines  are 
transformed.  The  patient  may  see  the  familiar  faces  about  him  changed 
into  those  of  strang(»rs,  transformed  by  grimaces,  or  deathly  pah*.  A 
sharp  distinction  bt»tween  illusory  transformation  and  actual  hallucina- 
tion is  often  difficidt  to  draw.  It  is  peculiar  to  illusions  that  they  not 
infrequently  present  objec^ts  as  distorttnl  and  diminished  or  incrcas(»d  in 
size.  This  is  esi>ecially  true  among  epileptics.  When  this  is  nottKl 
with  all  objects,  it  often  depends  ujK)n  entoptic  disorders.  Thus,  meta- 
morphopsia  may  arise  from  astigmatism  and  retinal  disease,  micropsia 
from  pan^sis  of  a(»comraodation,  and  macropsia  from  s])asm  of  acconmio- 
dation.  When  this  is  not  the  cause,  pervertcnl  association  of  tlu^  s(»nsa- 
tion,  with  disordereil  muscular  sense,  may  play  a  roh*.  Sometimes, 
though  rarely,  the  illusion  may  consist  of  a  pervei^sion  of  color  analogous, 
for  instance,  to  the  yellow  appearance  of  objects  in  santonin-]K>isoning 
(due  to  violet  blindness  induced  by  the  poison)  or  to  red  vision  (er}'- 
thro]xsia  induceil  by  fatigue  of  the  retina  for  the  short-waved  rays  of  the 
violet  side  of  the  sp(»ctrum). 

Illusions  of  hearing  consist  mostly  of  the  construction  of  words  out 
of  inarticulate  sounds,  or  of  the    misinterpretation   of  the   words  or 
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sentences  spoken  in  the  patient's  hearing.     He  may  transform  them  into 
mocking,  indecent,  derogatory,  or  flattering  words. 

IlUisions  of  common  sensibility  are,  perhaps,  more  important  in 
insanity  than  hallucinations  of  this  sense.  But  they  are  difficult  to 
study  and  establish.  It  is  probable  that  the  sandy,  earthy  taste  of  food 
often  complaineil  of  by  patients  is  more  an  illusion  of  touch  than  of  taste. 

Illusions  of  smell  and  taste  are,  in  the  main,  unpleasant  in  character 
and  are  more  common  than  hallucinations  of  these  senses. 

Illusions  of  organic  sensation  are  frequently  noted,  and  consist  of  such 
sensory  metamorphoses,  for  instance,  as  the  mistaking  of  intestinal 
motions  for  pregnancy,  and  the  feeling  of  diminution  or  increase  in  size 
of  various  organs  (particularly  noticeable  in  epilepsy  and  paresis). 

Illusions  of  muscular  sense  or  of  movement  are  rare. 

Illusions,  like  hallucinations,  may  form  their  material  from  the 
concepts  at  the  moment  in  consciousness,  or  from  latent  memory -pictures. 

The  theory  of  the  cause  of  illusions  is  analogous  to  that  of  hallucina- 
tions. They  arise  from  a  pathological  recurrent  influence  of  the  excited 
memory-picture  cells  u[X)n  the  sensorj'  cells.  The  difference  lies  in  the 
association,  also,  of  an  actual  external  stimulus  which  undergoes  trans- 
formation. 

Illusions  are  much  more  common  than  hallucinations,  and  are  not 
seldom  met  with  in  normal  persons.  Often  they  are  difficult  to  dis- 
tinguish from  one  another.  Sometimes  it  is  impossible  to  differentiate 
true  illusions  from  so-called  illusionary  judgments,  in  which  we  are 
conc(»rned  not  so  much  with  a  tmnsformation  of  sensation,  as  with  an 
erroneous  judgment  of  the  character  of  a  normal  sensation. 

Illusions  are  notiMl  in  all  forms  of  psychoses,  esjK?cially  in  acute 
forms.  They  are  particularly  noteworthy  in  the  halluciiuitorv  form  of 
imranoia. 

Disorders  of  Intensity  of  Sensation. — These  consist  of  hypesthe- 
sias,  anesthesias,  and  hyper(»sthesias.  Hyj>esthesias  and  anesthesias  are 
observed  in  various  psychoses  which  are  complicated  by  such  disorders 
as  hysteria,  chorea,  multiple  neuritis,  tabes,  focal  cx»rebral  lesions,  Qic. 
Hv}M3resthesia  is  also  encountered  in  complicating  disorders,  such  as  hys- 
teria, tubercular  meningitis,  neurasthenia ;  but  is  also  often  noted  in  the 
prodromal  stages  of  many  acute  psychoses.  It  is  esjwcially  remarkable 
in  the  insanities  of  childhood.  A  valuable  objective  sign  of  hy[KT- 
esthesia  is  exaggeration  of  the  superficial  reflexes. 

Disorders  of  Sensory  Tone. — Agreeable  or  disagreeable  fettling, 
assoeiat(Hl  with  sensjition,  is  described  as  sensory  tone.  Sensory  tone  mav 
be  perverted  in  insanity  so  that,  for  instance,  fragrance  is  perc<»ived  as 
unpleasant,  dissonance  as  pleasant,  and  viceversA.  One  notes  such  per- 
versions in  the  slight  psychopathic  conditions  of  pregnancy  in  the  form 
of  capricious  tastes  and  appetites.  Homosexual  |K»rversion  is  a  form  of 
this  (lisonler  manifested  in  the  domain  of  sexual  s(*nsation.  Pathologi- 
cal disorders  of  the  intensity  of  sensory  tone  consist  of  hypalgesia  and 
analgesia,  hyperalgesia,  hypheilonia,  and  hyperhedonia. 

The  hy})algesias  are  noted  in  hysteria,  tabes,  congenital  and  acquired 
mental  deficiency,  and  in  severe  hallucinatory  confusion. 
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Hyperalgesia  is  observed  under  the  same  circumstances  as  hyper- 
esthesia. It  is  most  often  seen  in  hystt»rical  and  neurasthenic  insanities, 
and  almost  exceptionally  at  certain  points  (such  as  the  supraorbital, 
infraorbital,  mental,  Valleix,  iliac,  intercostal,  mammary,  vertebral,  and 
cranial  suture  points)  pressure  elicits  pain.  The  pain  of  hunger,  which 
leads  in  many  psychoses  to  pathological  hunger  (bulimia)  belongs  in 
this  category. 

Hyphedonia  is  a  morbid  diminution  of  the  feeling  of  pleasure  in  any 
sensoiy  perception.  It  is  more  important  in  the  domain  of  sexual  sen- 
sations tlian  in  others,  where  it  may  reach  the  degree  of  anhedonia. 
Sexual  anhedonia  is  not  uncommonly  developed  on  the  basis  of  a  seri- 
ous hereditary  degeneracy,  and  is  frequent,  t(X),  in  organic  disease  of 
the  central  nervous  system  (tabes  and  paresis),  as  well  as  in  toxic  con- 
ditions (alcohol,  cocain,  morphin).  Hyj)hwlonia,  in  connection  with 
hunger  sensations,  may  reach  the  state  of  complete  psychic  anorexia  in 
some  insanities. 

Hyperhedonia  is  a  morbid  increase  of  {>ositive  sensory  tone  (agree- 
ability  of  sensation),  and  is  noted  most  often  in  relation  to  sexual 
sensations. 

Disorders  of  Memory-pictures  or  Ideas. — Every  stinmlus  in 

arousing  a  sensation  in  the  cerebral  cortex  leaves  some  material  vestige 
or  hnpression,  which  remains  as  a  latent  memory-image  or  picture, 
latent  presentiition,  or  idea.  Countless  numbers  of  memor}--pictures  left 
bv  innumerable  sensations  of  all  kinds  are  stored  awav  as  a  material 
deposit  in  the  brain-cortex.  These  are  rearoused  either  by  the  same  or 
a  similar  stimulus,  or  excited  through  the  stimulus  of  some  idea- 
association.  Only  a  few  of  the  millions  of  memory-pictures  are 
awakened  to  life  at  any  one  moment ;  all  of  the  others  remain  latent. 
The  general  concept  of  any  particular  object  is  made  up  of  the  associa- 
tion of  many  centers  in  the  brain,  some  of  which  are  far  apart,  such  as 
the  smell,  feel,  taste,  color,  soimd,  and  name  of  the  object.  The  rela- 
tion of  this  object  to  others  of  its  kind  is  present  in  other  associations, 
and  these  again  in  others,  so  that  the  material  basis  of  an  idea  must  be 
a  perfect  network  of  association  fibers ;  and  all  of  this  labyrinth  is  con- 
nected with  the  complex  series  of  languag(»-centers,  but  i)articularly 
with  the  motor  and  auditory  sjKjech-centers,  which  are  trained  up  from 
earliest  infancy  to  associate  the  sj)oken  word  with  the  concrete  concep- 
tion. A  word,  therefore,  expresses,  like  an  algebraic  x,  y,  or  z,  some 
very  intricate  and  complicatwl  formula.  Take  words  like  "  home," 
"  right,"  "  wrong,"  and  so  on,  and  think  what  a  countless  number  of 
associated  memory-pictures  each  one  must  represent !  Words  are 
simply  convenient  abbreviations  which  render  more  easy  the  use  of  con- 
cepts in  idea-associations. 

We  distinguish  in  ever}'  idea  four  cardinal  properties  :  (1)  The  con- 
tents or  meaning;  (2)  distinctness;  (.*])  associated  afflicts;  (4)  energy 
or  intensitv. 

The  pathological  disturbances  of  ideas  may  be  studied  under  the 
headings  of  disorders  of  their  evolution,  durability,  concomitant  affects 
and  associations. 
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Defective  Evolution  of  Idea43. — The  number  of  concc»pts  stored  up 
in  the  brain  varies  enormously  under  normal  conditions  with  individuals 
and  races.  In  morbid  psychology  we  find  the  number  of  ideas  extremely 
small  among  congenital  defectives,  such  as  the  idiot,  the  iml)ecile,  ami 
the  feeble-minded.  The  idiot  may  preserve  rudimentary  meniorj'- 
pictures  of  the  simplest  things,  such  as  fcKKl  and  eating,  light,  dark- 
ness, clothing,  but  without  sjwech  associations  ;  he  will  have  none  of 
other  persons  or  other  objects  about  him.  In  the  imbecile  the  concepts 
are  more  numerous  and  may  be  known  by  name  ;  he  recognizes  persons 
and  objects,  distinguishes  simple  colors  with  difficulty,  nniy  have 
number  c(mcepts  as  high  as  ten ;  he  has  a  few  concrete  ideas,  but,  as  a 
rule,  no  abstract  ideas.  The  feeble-minded  has  a  larger  numbc»r  of 
memory-pictures,  may  have  abstract  ideas,  rc»cognizes  th(»  significance  of 
liken(»ss  and  similarity,  and  may  use  the  words  G(k1,  right,  wrong,  etc., 
but  in  reality  be  unable  to  tell  the  meaning  of  such  complex,  abstract 
conceptions.  It  is  ncH^essiirv,  therefore,  to  avoid  concluding  that  the 
idea  is  present  because  the  word  is  s|>oken  by  such  a  jmtient,  for  it  is 
particularly  characteristic  of  the  congenitiiUy  fci^ble-minded  to  be  apt 
with  words  while  deficient  in  grasp  of  their  meaning. 

Disorders  in  Durability  of  Memory-pictures. — The  forgetting  of 
a  memory-picture,  when  the  stimulus  and  s(»nsati(m  producing  it  are  not 
rejwated,  may  be  considered  to  be  due  to  its  gnidual  erasure  by  the  in- 
fluence of  the  nutritive  j)ro(^esses  which  attW»t  the  cortical  ganglion-cells 
equally  with  all  tlu*  elements  and  tissues  of  the  bcnly.  This  physio- 
logical destruction  of  the  memory-pic^ture  is  always  very  slow,  but  by 
pathological  processes  may  be  rendered  enormously  rapid.  The  de- 
stnK'tion  may  be  diffuse  or  limite<l  to  on(»  sensory  sphere  (for  example, 
apraxia,  wliere  tlie  sensory  ideas  of  objects  are  lost,  though  the  sensory 
apparatus  may  be  intact ;  mind-blindness,  word-blindness,  mind-<leaf- 
ness,  word-deafness,  etc.).  But  these  limited  defects  of  memory-pictures 
are  due  to  focal  lesions  in  the  brain,  and  do  not  <'oncern  the  alienist  so  much 
as  the  diffuse  destruction  of  ideas,  although  it  is  true  that  the  latter  may 
sometimes  be  a  seipiel  to  a  circumscribed  l(»sion,  and,  on  the  other  hand, 
that  the  diffuse  disonler  may,  as  in  general  paralysis,  sometimes  aifec't 
one  region  more  tlian  another.  A  loss  of  concrete  ideas,  such  as  general 
con(H»pts  of  relationshi]),  etc.,  which  are  repres(»nted  by  a  widtvspnwl 
association  network  in  the  whole  (H)rt<?x,  can  only  l)e  caused  by  a  diffuse, 
far-reaching  disturbance.  We  see  examples  of  such  loss  in  the  acijuiriHl 
(hnnentias  of  paresis,  epilepsy,  and  senility,  dementias  secondar}'  to 
acute  psychoses,  and  dementias  due  to  toxi(r  agents.  It  is  natural  that 
the  lat<'st  memory  accjuisitions  should  be  lost  first,  and  the  older  nn^ni- 
ories  su(;cessively  hiter,  in  direct  proportions  to  their  age,  acconling  to 
a  <'ertain  **  law  of  regression,"  as  Ribot  terms  it.  This  is  to  l>e  ex- 
]>laiiied  by  tlie  want  of  |M»rmanence  and  stability  in  the  newest  arrange- 
ment or  conciitenation  of  protoplasmic  molecules  and  gjinglion-cx^lls. 
The  older  impressions  have  become  more  fixed  and  durable. 

Since  an  exjKTience  leaves  behind  not  alone  a  single  memory-i>icture, 
but  a  whoh;  series  arranged  in  chronologicjil  onler,  we  may,  as  in  am- 
nesias, find  pathological  states  in  which  there  are  losses  of  such  series 
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of  ideas  during  a  definite  periixl  of  tinio.  The  5H.>-e:ilUHl  >ulKNnisi*ious 
or  unconscious  states  are  examples  of  thi:?  plienonienon.  They  are 
ol>ser\'ed  in  epilepsy,  intoxications,  hysteria,  narei>lepsy,  liypnotisni, 
somiiambulisni,  injuries  to  the  hesul,  ami  in  transitory  ins:inity. 

Affective  Disorders. — Pleasural>le  or  clisiigri'eable  ft^elings  act»oni- 
pany  ideas,  just  as  they  do  common  sensiUions  ;  so  that  then^  is  an  intel- 
lectual aflective  tone  analogous  to  senson-  tone.      If  two  ideas  \m}  pn^ 
sentetl  simultaneously,  and  if  one  of  these  have  a  stn>nger  emotional 
quality  than  the  other,  the  tone  of  this  will  1k»  irnuliated  to  the  other. 
Ziehen, in  describing  irradiation, gives  the  following  example:  ''If  I  have 
met  with  an  accident  in  any  place,  afterwanl  not  only  is  the  memory  of 
the  injur\'  aecomjKunid  by  an  unplesisant  filling,  but  the  memory  of 
the  place  is  likewise  mingled  with  a  dis;igrt»ejible  atlWt.     Furthennon*, 
when  I  again  see  the  spot  wlierc  the  accident  (Kvurreil,  I  may  fiH'l  agiiin 
the  si»nsation  of  the  injury,  accom|)iuneil  by  its  unpleas;uit  sensor}'  tone." 
Here  the  memory-picture  arouses  the  siMisory  tone  of  the  sensation  ex- 
perienced.    This  is  termed  n^flected  tone.     The  nK»st  im|H>rtant  eons*^ 
quence  of  the  laws  of  emotional  irradiation  and  reflection  is  that  if  in  a 
certain  period  of  time  one  or  sevenil  sensations  and  ideas  have  a  stwng 
and  similar  emotional  tone,  all  other  sensations  and  ideas  presi'nttnl  to 
the  mind  during  the  simie  ix»ri(Kl  of  time  will  be  colored  by  the  time  of 
the  former.     Such  irradiation  creates  our  uukkIs,  which  are  hence  the 
al>stract  or  summarN-  of  the  similar  emotional  tones  of  the  ideas  and 
sensations  exjxTienced  within  any  definite  jHTitKl  of  time. 

Mofxls  and  emotions  influenct*  strongly  the  flow  of  our  ideas,  and,  as 
a  consequence,  our  actions.  Depressed  moods  or  affects  inhibit,  while 
exalted  affects  increase  the  flow  of  idras,  and  likewisi*  the  resultant 
actions.  Depressed  affects  are  more  durable  and  persistent  than  exalteil 
affects.  The  latter  subside  rapidly.  The  more  comj)lieated  ideas,  such 
as  justice,  honor,  law,  family,  i^itriotism,  etc.,  are  accompanied  by  a 
specific  affect  or  tone  which  we  dc^signate  as  ethi(»al  feeling.  P^thieal 
feeling  is  the  result  of  numerous  irradiations,  which  the  single  idea 
acquires  fn)ra  all  of  the  ideas  associatwl  with  it ;  and  tli(»  sum  of  the 
ethical  feelings  of  an  individual  gives  him  his  character  (Ziehen). 

In  morbid  psychology  we  chissify  changes  in  the  affects  as  patho- 
logical depression,  exaltation,  irritability,  a|)athy,  and  mutability. 

Deprejmon. — Depression  is  observed  in  many  forms  of  insanity, 
particularly  as  a  prodrome,  but  is  characteristic  of  the  melancholy  tyjK's. 
It  is  a  very  common  prodrome  of  acute  mania,  and  a  long  pericnl  of 
morbid  depression  is  frequently  noted  as  an  antece<lent  in  genend 
paresis.  It  is  observed  in  neurasthenia,  in  hyp<K»hondriasis,  and  not 
seldom  as  an  interlude  in  any  psychosis.  It  is  the  (*jirdinal  symptom 
of  melancholia.  Depression  is  a  normal  consequence  or  a(*com|)iuiiment 
of  sorrowful  or  dreadful  hallucinations  and  ideas,  and  is,  under  such 
conditions,  termed  secondary.  It  is  primary  depression  with  which  we 
are  more  concerned  in  insanity — a  depression  not  at  all  or  but  slightly 
motived  by  such  hallucinations  and  ideas  as  we  have  just  describeil, 
but  a  mood  which  takes  possession  of  the  mind  of  the  patient  and  gives 
its  own  original  color  to  every  thought  arising  in  his  mind  and  to  every 
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external  object  presented  to  his  consciousness.  Past,  present,  and 
future  are  alike  under  the  shadow  of  this  mood.  When  mild  in  d^ree, 
the  patient  feels  only  an  inexplicable  sadness — a  certain  restlessness  or 
state  of  worry ;  but  when  extreme,  this  general  moo<l  of  sadness  be- 
comes a  condition  of  pathological  anxiety — a  mixed  feeling  of  grief  and 
dread,  often  accompanied  by  a  feeling  of  suttbcsition  or  pain  about  the 
heart,  and,  therefore,  frequently  designated  as  **  precordial  anxiety  "  or 
**  precordial  fright."  Wlien  primary  depression  is  present,  the  patient 
feels  the  change  in  his  mental  ccmdition,  observes  that  he  no  longer  is 
ch(»ered  by  the  usual  pleasant  events  of  his  daily  life,  that  these  nither 
intensify  his  misery.  The  affection  and  sympathy  of  his  friends  and 
family  either  awaken  no  res[K)nse  in  his  own  breast  when  he  tends  to 
believe  that  he  has  lost  all  natural  feeling,  or  they  may  awaken  sus- 
picion, dislike,  and  distrust.  The  inhibition  of  the  flow  of  thought 
restricts  his  ideas  to  himself  and  to  the  somber  contents  of  his  mind. 
He  is  not  easily  distracted  from  such  contemj)lation,  and  answers  ques- 
tions, if  at  all,  very  slowly  and  with  great  difficulty.  Nearly  all  cases 
with  morbid  depression  complain  of  disorders  of  visceral  sensibility, 
from  a  slight  sense  of  constriction  at  the  throat  to  precordial  distress, 
from  a  general  feeling  of  illness  and  uneasiness  to  a  feeling  of  extreme 
and  general  restlessness.  No  doubt  depression  influences  often  the 
entire  musculature  of  the  Ixxly,  so  that  the  patient  wrings  his  hands, 
picks  his  fingers  or  heiid,  walks  up  and  down,  is  extremely  agitated, 
goes  into  a  condition  of  catalepsy  or  catat4)nia,  or,  on  the  other  hand, 
remains  absolutely  immobile  and  requires  the  service  of  others  for  every 
movement.  The  muscles  of  the  peripheral^  arteries  contract  and  in- 
crease the  fre(juency  of  the  heart's  action.  The  constriction  of  the 
throat  is  probably  an  actual  contraction  of  the  esophageal  muscles. 
Precordial  anxiety  is  most  likely  due  to  vasomotor  disturbance  in  the 
vessels  of  the  heart.  The  constijxition  so  frequent  in  depressed  con- 
ilitions  depends  doubtless  ni>on  retardation  of  peristalsis.  Thus  we 
observe  in  one  case  motor  inhibition,  in  another  motor  excitement,  and 
in  some  alternations  between  the  two. 

In  seeking  to  explain  the  m(X)d  of  sadness  and  uneasiness  which  he 
feels,  the  patient  tends  to  develop  delusions.  He  invokes  the  first  ideas 
which  would  naturally  come  to  him  under  such  circumstances.  He 
seeks  in  his  pjist  life  for  some  sin,  the  eonmiission  of  which  may  have 
brought  this  pmnshment.  He  magnifies  scmie  trivial  error  in  his  youth 
into  an  unj)ar(lonable  sin.  Or  he  cx)mes  to  think  that  jK)verty  stares 
him  in  the  face,  or  that  he  can  never  recover  fn)m  an  incurable  illness 
whieii  has  taken  possession  of  him.  Occasionally,  a  |)erseinitory  delusion 
is  evolved  from  a  primary  depression. 

ExcdUdion. — Exaltation  is  occasionally  noted  as  an  intercurrent 
symptom  in  any  psychosis.  It  sometimes  alternates  w^ith  depression, 
forming  a  constant  cycle,  as  in  circular  insanity,  and  sometimes  it  pre- 
sents itself  during  convalescence  fmm  melancholia  as  a  reactive  phe- 
nomenon. In  the  majority  of  cases  of  general  paresis  a  period  of 
exaltation  develops.  In  maniacal  states,  however,  it  is  observed  as  a 
cardinal   symptom.     As  with  depression,  we  distinguish  a  secondary 
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exaltation  consequent  upon  agreeable  hallucinations  and  ideas^  and  a 
primary  or  unniotived  exaltation.  In  exalted  moods  the  somesthetic 
sensations  are  pleasurable  and  give  rise  to  feelings  of  perfect  health, 
strength,  and  vitality.  The  stream  of  ideas  is  hastened,  and  as  a 
result  the  patient  becomes,  according  to  the  degree  of  exaltation,  talka- 
tive and  garrulous,  or  exhibits  a  veritable  logorrhea, — a  constant,  rapid 
flow  of  words, — which  may  often  assume  a  rhyming,  singing,  or  orator- 
ical character,  with  marked  incoherence.  The  rapid  stream  of  presen- 
tations is  paralleled  in  the  motor  sphere  by  increased  muscular  activity, 
varying  from  busy  occupation  with  nothing  to  gesticulating,  grimacing, 
and  dancing,  and  to  the  wildest  and  most  violent  motor  excitement. 

Primary  exaltation  frequently  gives  rise  to  delusions  of  a  grandiose 
character,  though  these  are  unstable  and  fleeting,  corresjwnding  to  the 
rapidity  of  change  in  tlie  contents  of  consciousness.  But  the  feeling 
of  well-being  and  of  egotism  which  makes  up  the  fundamental  mood 
of  the  exalted  j>atient  leads  him  to  be  extremely  impatient  of  any 
restraint  of  his  activities ;  and,  in  consequence  of  tliis,  the  reactive  feel- 
ing of  aggressive  anger  and  fur}'  is  easily  aroused,  leading  to  acts  of 
violence  and  destniction.  . 

IiTiiabilitu. — Irritabilitv  is  a  condition  which  has  to  do  chieflv  with 
the  affects  of  angiT  and  rage.  While  observed  in  association  with 
exaltation,  as  just  noted,  and  among  the  prodromata  of  various  insani- 
ties, it  is  particularly  characteristic  as  a  primary'  emotional  state  of 
congenital  and  acquired  mental  weakness,  neurasthenic  insanity,  and  the 
epileptic  psychoses.  In  the  latter  it  not  infrequently  becomes  a  true 
furor  epUeptieus,  Irritability  is  occasionally  noteil  in  the  convalescence 
from  acute  insanities,  sometimes  conjoined  with  a  [K*culiar  tearfulness, 
a  lacrj-mose  irritability.  While  most  of  the  affects  of  l>oth  depres- 
sion and  exaltation  are  concerned  with  the  ego,  the  affect  of  anger 
differs  markedly  from  these  in  that  it  has  to  do  with  j)ersons  or  objects 
outside  of  one's  self.  At  the  same  time  anger  is  a  depressed  emotion, 
but  with  certain  peculiarities.  In  its  influence  upon  the  flow  of  ideas 
and  upon  action  it  first  retards  or  inhibits,  but  finally,  by  an  accumula- 
tion of  stimuli,  induces  a  sudden  motor  explosion,  wliich  may  vary  from 
simple  aggressiveness  to  the  most  uncontrollable  furj'.  Abbreviation 
of  the  usual  play  of  motives  is  characteristic  of  the  motor  explosions 
of  anger  and  furj-.  The  sensory  stimulus  is  carried  directly  into  the 
motor  areas;  without  the  intervention  of  ideas  or  inhibitions,  which 
accounts  for  the  frequent  occurrence  of  outbreaks  of  violence  and 
destructiveness,  followed  by  complete  or  partial  amnesia  as  to  the  acts 
perpetrated. 

Diminution  or  cessation  of  sensory  and  intellectual  emotional  tone 
gives  rise  to  the  condition  known  as  partial  or  general  apathy.  A 
general  apathy  is  frequently  observed  in  neurasthenic  insanity  and  in 
stuporous  states,  but  it  is  more  common  in  certain  cases  of  melancholia. 
Such  patients  will  complain,  paradoxically  as  it  may  seem,  of  a  painful 
feeling  of  having  lost  all  feeling.  They  say  that  they  feel  no  affection 
for  their  children,  no  hope  of  getting  well,  no  pleasure  in  anything,  no 
grief  at  the  loss  of  friends,  that  their  hearts   are   turned  to   stone. 
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Sometimes  ordirtary  sensory  feeling  seems  absent  also,  and  they  say 
tliey  ciui  (qqI  neither  heat  nor  cold,  nor  the  pain  of  a  cut  or  injury. 
One  must  distinguish  l>etween  an  apparent  apathy  and  a  want  of  atten- 
tion consequent  upon  self-centering  of  the  thoughts  on  strong  delusions 
and  hallucinations. 

Partial  apathy  or  limited  defects  of  the  emotions,  as  well  as  of 
special  and  ordinary  sensation,  are  frequently  encountered  in  various 
grades  of  congenital  idiocy  and  acquire<l  mental  weakness.  Defects  of 
the  higher  Ibrms  of  intellectual  sensory  tone,  the  ethical  feelings,  which 
we  meet  with  in  some  of  these  cases,  constitute  the  so-called  moral  in- 
sanity. 

In  certain  psychoses  a  geneml  ajmthy  may  be  so  great  and  the  hori- 
zon of  intellectual  processes  so  narrowed  that  the  condition  amoimts  to 
a  pseudodementia  (Magnan),  though  there  is  truly  no  actual  defc^ct  of 
intelligence,  the  mental  functions  being  merely  temporarily  inhibited  or 
8us|>ende<l. 

A  peculiar  mutability  or  lability  of  aifwts  is  not  an  infrequent  phe- 
nomenon in  insanity.  Ijaughing  and  crying  at  the  same  time  is  not  a 
rarity  in  persons  who  are  not  insane,  being  the  result  of  the  com- 
mingling of  pleasant  and  distressing  ideas  present  at  the  same  moment 
in  consciousness.  The  emotional  |)endulum  swings  quickly  from  one 
extrem(»  to  the  other.  Such  disequilibnition  is  i)articularly  character- 
istic of  hysteria,  and  is  notable  in  the  hyst(»rical  psychosc»s.  But  irri- 
tability and  rapid  alternation  of  cheerful  and  pathetic  affects  are  also 
encounteretl  in  the  most  various  psychoses.  The  chronic  melancholiac 
with  his  siul  face  and  automatically  rejK»ating  his  set  phnus(»,  "  I  am 
going  to  be  killed,^'  may  laugh  out  suddenly  at  a  funny  incident  and 
immediately  rehips(»  into  his  habitual  mental  attitude.  In  the  same 
manner  t\w.  paranoiac^  may  forget  momentarily  his  persecutory  delusion. 
In  g(»nenil  ])aresis  this  swinging  from  one  emotion  to  the  other  in  the 
most  rapid  manner  is  extn^mely  characteristic.  Mutability  of  affects  is 
indeed  most  common  in  combination  with  conditions  of  intellectual  de- 
fect or  mental  weakness. 


DISORDERS  OF  THE  IDEA-ASSOCIATIONS. 

An  idea-association  is  a  psychological  series,  beginning'with  a  stim- 
ulus and  ending  with  a  movement,  between  which  may  be  one  or  two 
or  more  memory-pictures,  some  coming  into  consciousness,  others  n*- 
maining  latent,  but  all  associatcnl  by  the  nerve-filK*rs  running  betwecm 
the  ganglion-cells  of  the  cortex  in  which  are  deiwsited  the  senson' 
impressions.  The  selection  and  serial  course  of  ideas  in  the  stream  of 
thought  are  determined  by  fixed  laws.  One  of  these  is  the  law  of  simi- 
larity-association— /.  f'.,  a  sensation  induces  an  idea  (seeing  a  flower  gives 
tlui  idea  of  a  flower)  and  another  latent  idea  is  annised  by  this  (a  n)se) 
because  the  second  memory-picture  has  marked  similarity  to  the  first 
idea — the  rose  is  remembered  or  recognized.  Every  recognition  contains 
a  judgment,  since  a  new  sensation  is  seen  to  be  like  a  former  sensation. 
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Another  law  is  that  of  simultaneit}'  of  reception — L  e.,  memon^-pic- 
tures  are  associated  when  their  sensorj*  stimuli  have  been  received  at  the 
same  time.  For  example,  the  sight  of  a  friend  recalls  the  city,  tlie 
street,  the  house  wliere  one  first  saw  him,  and  many  otliers  in  a  highly 
complex  series  of  associations.  Not  all  of  these,  however,  will  arise  at 
sight  of  him.  Perhaps  it  may  be  dlie  or  two,  perhaps  others  ;  so  that 
another  factor  arises — viz.,  the  degree  of  associative  relationship.  Still 
another  factor  is  the  feeling  (the  intellectual  sensoiy  tone,  tlie  affect) 
combine<l  with  each  of  the  memory-pictures.  Those  memory-pictures 
will  rise  soonest  into  consciousness  which  are  comhine<l  with  the  live- 
liest emotions,  agreeable  or  disjigreeable,  pleasant  or  })ainful.  Ideas 
with  strong  affects  have  a  greater  chance  in  the  conflict  of  ideas  to  rise 
up  from  their  latency  into  consciousness.  Still  another  feature  of  this 
scheme  is  that  the  latent  ideas  with  their  numerous  associations  influ- 
ence one  another  reciprocally,  some  to  excite  and  some  to  suppress  or 
inhibit.  While  simpler  ideas  are  arranged  in  a  sort  of  serial  association 
one  after  the  other,  on  a  higher  plane  the  successive  memorj'-pictures 
are  bound  together  into  judgments  and  conclusions.  Ziehen  cites  the 
example  of  the  simple  judgment,  "The  rose  is  beautiful,''  in  which  we 
have  not  these  ideas  discreetly  ranged  one  after  the  other,  but  the  ideas 
"  rose,"  "  is,"  and  "  beautiful "  stand  in  a  thorough  relation  to  one 
another.  This  form  of  idea-association  is  designated  as  a  judgment-asso- 
ciation. 

The  normal  stream  of  ideas,  or  idea-association,  has  a  definite  swift- 
ness which  varies  in  different  individuals  and  in  the  same  individual  at 
different  times.  In  psychopathology  we  learn  that  agreeable  or  pleasant 
affects  hasten  and  disagreeable  or  unpleasant  affects  retard  the  flow  of 
thoughts. 

The  pathological  disorders  of  the  idea-association  are  to  be  classified 
as  follows : 

1.  Disorders  of  memory. 

2.  Disorders  of  attention. 

3.  Accelerated  flow  of  ideas. 

4.  Diminished  flow  of  ideas. 

5.  Disturbance  of  the  connections  between  the  ideas  of  the  idea- 
association  (incoherence). 

6.  Falsification  of  tlie  judgment-associations  (delusions  and  impera- 
tive ideas). 

7.  Defective  judgment-associations  (weakness  of  judgment). 
Disorders  of  Memory. — Recollection  according  to  the  principle  of 

similarity-association  is  the  calling  up  (by  a  sensation)  of  a  memory- 
pit-ture  of  earlier,  similar,  or  identical  sensations. 

Recollection  is  disordere<l  or  destroyed  by  loss  of  the  necessary 
memory-pictures,  by  any  general  marked  retardation  of  cortical  associa- 
tions, and  bv  dissociation  of  the  idcji-association. 

Dissociation  is  equivalent  to  incoherence,  and  when  a  general  inco- 
herence exists,  disorder  of  recollection  is  the  rule.  The  patient  then 
confounds  persons  and  objects,  and  often  loses  the  ideas  of  place  and 
time  (a  condition  for  which   unorientation   is  the   best  name).     The 
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peculiar  ])aramnesia  observed  in  alcoholic  psychoses,  especially  in  the 
delirium  accom])anying  alcoholic  neuritis,  is  a  striking  example  of  this 
loss  of  orientation.  The  mistaking  or  confounding  of  persons  and 
things  depends  upon  illusions,  delusions,  incoherence  of  ideai$,  lack  of 
distinctness  of  the  requisite  memory-pictures,  or,  finally,  upon  voluntary 
caprices  of  the  patient.  In  alcoliolic  [laranoia  and  epileptic  insanities, 
and  sometimes  in  other  psychoses,  we  encounter  the  so-called  "  halluci- 
nations of  memory  " — ^a  bad  term  for  the  phenomenon  experienced  some- 
times by  normal  individuals,  of  having  seen  this  or  that  thing,  or  of 
having  been  in  the  same  place  before,  although  in  fact  the  object  and 
place  are  absolutely  new. 

Disorders  of  Attention. — Condillac  stateil  that  if  amid  a  multi- 
tude of  sensations  there  is  one  which  predominates  by  its  intensity,  it 
is  th(Teby  transformed  into  attention.  Ribot  ^  regards  spontaneous 
attention  as  always  caused  by  emotional  states.  The  writer  believes, 
with  Ziehen,  that  attention  is  never  voluntar}',  but  always  s[K)ntaneous ; 
that  it  is  tlie  awakening  of  one  idea  from  the  impressions  of  the  in- 
numerable sensations  impinging  on  our  sensory  surfaces.  Such  atten- 
tion doj)ends  upon  several  factors.  One  is  intensity.  Another  is  cor- 
respondence of  the  received  sensation  with  some  latent  memory-j)icture. 
A  third  factor  is  the  affective  quality  or  sensory  tone  of  the  sensation. 
A  fourth  factor  is  the  combination  of  latent  ideas. 

The  disorders  of  attention  are  morbid  diminution  and  morbid  in- 
crease. The  former  is  extreme  in  idiots,  and  noteworthy  in  patients 
dominated  by  strong  hallucinations  or  overpowering  delusioiLs.  By 
pathological  increase  of  attention  is  meant  the  crowding  of  numerous 
sensations  and  ideas  into  consciousness,  such  as  is  observe<l,  for  instance, 
in  maniacal  states. 

Accelerated  Flow  of  Ideas. — In  the  highest  degree  of  pathological 
increase  in  the  stream  of  thought  wc  observe  not  only  a  rapid  concate- 
nation of  tlie  associated  ideas,  but  their  swift  transfer  to  the  cortical 
motor  areas,  so  that  gesticulaticm,  logorrhca,  and  motor  agitation  lx?come 
strikingly  ])rominent.  It  is  an  idcomotor  excitement.  It  may  be  so 
severe  as  to  present  a  secondary  incoherence.  In  moderate  degrees  of 
accelcnition  the  words  sj)oken  by  the  patient  may,  by  their  sound,  arouse 
associations,  so  that  we  observe  in  the  speech  of  the  patient  a  tendency 
to  rhyming  assonances  and  verbigeration.  The  almost  constant  com- 
bination of  augmented  flow  of  thought  with  an  exalteil  and  cheerful 
mood  is  interesting  and,  at  the  same  time,  difficult  to  explain.  Some 
believe  that  the  exaltiition  is  due  to  the  patient's  feeling  of  great  facility 
and  fecundity  of  thought.  Others,  again,  consider  the  exaltation  as  the 
primary  phenomenon,  and  that,  as  in  normal  individuals,  the  exal- 
tation induces  the  free  play  of  ideas.  But  it  is  probable  that  the  cheer- 
ful mood  and  accelerated  flight  of  ideas  are  simultaneous  manifestations 
of  the  morbid  prcK^ess. 

Diminished  Flow  of  Ideas. — In  this  symptom  we  have  feaUires 
quite  opposite  to  those  manifested  in  idcomotor  excitement.     In  the 
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place  of  increased  we  have  diminished  attention  to  the  sensorj'  stimulus^ 
and   retarded  transfer  of  the  awakened  idea-associations  to  the  motor 
areas  (motor  inhibition).     In  any  noteworthy  inhibition  of  the  flow  of 
thought  we  observe  also  difficult  and  retanled   recollection  and  more  or 
less  complete  cessation  of  all  voluntary  movement.     S[)eech  becnmies 
slow,  the  patient  seeking  laboriously  for  words,  and  these  are  simply 
whispered,  not  spoken  aloud.      In  severe  degrees  only  slight  move- 
ments of  the  lips  are  made,  or  complete  mutism  is  presented.     Some- 
times a  word  or  phrase  will  be  re|)eateil  monotonously  over  and  over ;  a 
single  motion  of  the  arm  or  body  may  be  reiteratwl  for  hours  (stereoty|)ed 
movements).     The  general  musculature  of  the  body  may  be  comj)letely 
relaxed  and  flaccid  (motor-inhibition  with  resolution)  or  in  a  state  of 
tension  (catatonic  inhibition),  or  in  the  condition  known  as  jiexibiUtaH 
cerea.     The  condition  designated   as  stupor   comprises  three  cardinal 
symptoms — viz.,  diminished  attention,  thought-inhibition,  and  motor- 
inhibition.     Stupor  may  be  primar}'  or  siKJondary.     When  secondar}-,  it 
is  ordinarily  induced  by  hallucinations  of  ecstatic,  dreadful,  or  impera- 
tive nature.     Stupor  from  ecstatic  hallucinations  is  frequent  in  hysteria 
and  epilepsy,  and  from  dreadful  hallucinations  in  melancholia  (catatonic 
syndrome).     Primary  stuiwr  is  another  name  for  primary  dementia. 

Depression  with  thought-inhibition  is  common,  and  among  the  de- 
pressed affects  associated  with  it  we  observe  most  frequently  anxiety. 
Acconling  to  the  motor  symptoms  prominent  in  suc^h  cases,  such  as 
flaccidity  (or  resolution),  catatonic  rigidity,  and  restlessness,  we  dis- 
tinguish tliree  types — viz.,  melancholia  j>assiva,  melancholia  attonita, 
and  melancholia  agitata.  The  usual  motor  inhibition  is  concealed  in 
melancholia  agitata  by  the  expression  movements  of  anguish,  such  as 
wringing  the  hands ;  picking  the  fingers,  fiice,  or  scalp ;  restless  moving 
to  and  fro,  anteroposterior  or  lateral  oscillations  of  the  body,  and  the 
like. 

In  the  diagnosis  of  thought-inhibition  we  must  be  careful  to  distin- 
guish, in  the  first  place,  actual  defects  of  intelligence  or  conditions  of 
dementia.  Then  we  must  distinguish  the  primary  form  without  affects 
and  with  affects,  and  the  form  secondary  to  hallucinations  and  delusions. 
Some  of  the  diagnostic  criteria  are  : 

Dementia  and  idiocy  are  stationary  or  progressive  conditions,  while, 
on  the  other  hand,  in  thought-inhibition  there  are  transitory  variations — 
inter\''als  of  diminished  inhibition. 

Thought-inhibition  is  almost  always  combined  with  motor-inhibition, 
while  this  latter  symptom  is  not  observed  in  defects  of  intelligence. 

The  judgment-associations  in  defective  intelligence  are  also  defective, 
and  wrong  answers  are  often  given  to  questions.  This  is  not  true  of 
states  of  thought-inhibition,  where  correct  answers  are  generally  made, 
if  made  at  all. 

Incoherence. — Incoherence  is  a  dissociation  of  serially  related 
ideas.  Such  dissociation  may  involve  also  the  sensations  which  arouse 
a  series  of  ideas  and  the  motor  sequence  of  a  series  of  ideas.  In  a 
complete  general  incoherence,  then,  the  patient  recognizes  neither  per- 
sons nor  objects,  calls  everything  by  its  wrong  name  (pseudoparaphasia), 
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uses  everything  wrongly  (pseudo-apraxia),  answers  questions  with  abso- 
lute irrelevancy,  and  shows  even  ine(K)rdi nation  and  pseudo-ataxia  in 
his  movements.  When  the  incoherence  is  marked  in  the  sensory  percep- 
tions, we  speak  of  lack  of  orientiition  ;  it  was  formerly  termed  a  disorder 
of  self-consciousness.  When  the  motor  incoordination  is  extreme,  it 
may  amount  to  veritiible  jactitation  and  pseudochorea.  Incoherence  is 
most  remarkable,  however,  in  the  s|>eech,  writing,  and  mimetic  expres- 
sion of  the  patient.  The  gestures  and  facial  movements  have  no  Hala- 
tion to  the  contents  of  consciousness  ;  laughter  may  accompany  dreadful 
hallucinations  and  a  tearful  countenance  some  jocose  idea.  As  regards 
spt'ech,  if  the  incoherence  is  of  mild  degree,  only  the  sentences  are 
misplaced  ;  if  of  severe  degree,  the  very  words  in  the  sentence  are 
jumbled  together,  and  we  observe  the  phenomenon  of  verbigeration 
and  the  manufacture  of  new  words.  The  handwriting  of  the  |)atient 
may  present  the  same  incoherence  as  the  speech.  The  term  confusional 
insanity  has  been  used  to  describe  the  form  in  which  the  symptoms  are 
want  of  orientation,  incoherence  of  ideas,  and  motor  incoherence.  In- 
coherence may  be  primary  or  secondary,  gen(»rally  the  latter.  As  a 
primary  phenomenon,  it  is  the  cardinal  symptom  of  the  incoherent  form 
of  paranoia.  Secondary  incoherence  is  due  to  extreme  rapidity  of  the 
stream  of  ideixs,  to  accumulation  of  rapidly  changing  delusions  and  hal- 
lucinations, to  strong  depressing  affects,  and  finally  to  actual  defect  of 
intelligence.  It  is  often  difficult  to  distinguish  primary  fmm  secondary 
incoherence,  and  far  from  easy  to  diiferentiate  the  causes  of  the  latter. 

Delusions  and  Imperative  Ideas. — Ideas  are  associated  with  judg- 
ments as  to  similarity,  simultaneity,  properties  of  objects,  etc.,  and  such 
judgment  may  be  correct  or  erroneous  in  normal  individuals,  according 
to  the  weakness  or  strength  of  judgment,  antl  according  to  the  degrc^e 
of  correspondence!  between  the  sensory  piTcu'ptions  and  the  objects  or 
events  of  the  external  world.  The  normal  mind,  however,  generally 
corrects  its  errors  of  judgment  by  repeated  (experience  and  better  edu- 
cation— a  physiological  procH^ss.  The  patliological  errors  of  judgment 
are  the  delusions  of  the  insiuie.  These  delusions  are  usually  judgments 
f()un(le<l  upon  incorrect  sensory  impressions,  such  as  illusions  ami  hallu- 
cinations. They  are  rarely  corrected  by  experience,  as  is  the  case  with 
pliysiological  error.  But  there  are  many  cases  in  which  a  definite 
boundary-line  can  not  be  drawn  between  the  delusions  of  the  sane  and 
those  of  the  insiine,  as,  for  instance,  in  the  delusions  of  the  su|H'rstitious 
and  of  spiritualists. 

The  delusion  is  the  most  frequent  form  of  pathological  error  of 
judgment,  but  the  imjxirative  idea  is  also  a  pathological  error  of  judg- 
ment, tliough  less  commonly  met  with.  Delusions  are  seldom  influenced 
by,  or,  in  fac^t,  jtssociated  with,  attempts  at  t»orrection  by  the  judgment; 
whereas  imperative  ideas  are  usually  recognized  as  morbid  by  the  patient, 
l)Ut  force  themselves  into  consc»iousness  despite  the  efforts  of  the  judg- 
ment to  dislodge*  them. 

.1  (Iclmioii  may  arise  in  the  mind  as  a  primary  idea  without  an 
incorrect  sensory  basis,  in  the  same  way  as  an  imjx^rative  idea.  It  may 
be  a  logical  deduction  from  other  delusions,  or,  as  already  stated,  be  the 
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product  of  illusions  or  hallucinations.  It  may  be  the  result  of  a  dream 
carried  over  by  weakened  judgment  into  the  waking  life.  It  may 
develop,  as  in  melancholia  or  mania,  from  the  attempts  of  a  patient  to 
explain  the  origin  of  his  depression  or  exaltation.  Thus,  the  melan- 
choliac  believes  that  his  suffering  must  be  due  to  his  bad  conscience,  to 
some  sin  that  he  has  committed,  to  some  serious  disease  of  his  viscera, 
and  the  like.  The  patient  with  exaltati<m  of  his  emotional  life  develops 
expansive  ideas  as  to  his  strengtli,  beauty,  intellect,  wealth,  position,  and 
so  on.  The  character  of  delusions  developed  in  the  insane  is  as  multi- 
form as  are  the  ideas  in  the  mind  of  man. 

Depressive  delusions  are  ahnost  always  connected  with  the  idea  of 
having  committed  a  sin,  of  having  some  disease  (liypochondriasis),  of 
having  lost  all  property,  or  of  persecution.  Contrasted  or  antagonistic 
delusions  of  gmndeur  are  sometimes  observed  at  the  same  time  in  con- 
nectitm  with  depressive  delusions.  Thus,  one  patient,  while  weeping  hnd 
wringing  her  hands,  told  me  she  was  the  queen  of  th(»  world,  but  was 
unable  to  do  her  duty  because  she  did  not  know  all  languages.  Ziehen 
tells  of  a  patient  who  said,  "  I  was  the  Holy  Ghost.  Had  I  used  my 
omni|K)tence,  we  would  all  be  happy  now.  But  I  am  cursed.  I  have 
kilknl  the  Holv  Ghost.  The  wliole  world  is  in  miserv  and  dread 
through  me."  Hypochondriacal  delusions  generally  arise  from  disorders 
of  common  or  organic  sensibility,  cenesthetie  sensory  impressions, 
though  they  also  develop  from  attempts  at  explanation  of  a  dej)ressed 
mooil  and  from  hallucinations.  The  patient  is  certain  he  has  cancer, 
consumption,  syphilis,  brain-softening  ;  that  he  is  im|)otent ;  that  his 
alimentary  canal  is  closed  up  ;  that  his  brain  has  been  removed  ;  that  his 
viscera  and  tissues  have  been  metamoq^hosed  into  stone,  glass,  wood, 
and  the  like.  A  peculiar  form  of  hyjiochondriacal  delusion  is  the  so- 
calleil  micromania  not  infrecpiently  observed  in  depressed  j>eriods  of 
general  paresis.  Patients  with  micromania  assert  that  whole  viscera 
have  been  removed  from  their  bodies,  that  their  blood  is  all  gone,  and 
that  they  have  been  reduce<l  in  size.  Thus,  one  patient  told  me  she  was 
so  small  she  could  be  put  into  a  pill-box.  Another  said  his  intestines 
were  absolutely  closed  up  and  he  should  have  to  be  cut  ojwn  to  have 
the  obstacles  removed.  The  delusion  of  pregnancy  arises  from  perver- 
sion of  abdominal  sensorj^  impressions. 

The  delusion  of  jx^rsecution  differs  from  the  other  de])ressive  de- 
lusions in  that  it  has  to  do  with  the  enmity  of  other  persons  in  the 
environment,  whereas  these  are  concerned  altogether  with  the  ego  of  the 
patient,  his  own  conscience,  his  own  mind,  his  own  bcxly.  The  delusion 
of  persecution  is  important  to  the  g(»neral  practitioner,  because  it  is  very 
common,  because  it  is  met  with  so  often  outside  of  institutions,  because 
it  not  infrequently  leads  to  assaults  and  murder,  and  because  its  signifi- 
cance in  prognosis  varies  with  the  species  of  mental  disorder  in  which  it 
is  encountered.  It  is  observed,  for  instance,  in  toxic  insanities  which 
are  curable  ;  in  melancholia,  in  which  cure  is  difficult ;  and  in  paranoia, 
which  is  incurable.  The  most  common  origin  of  the  delusion  of  perse- 
cution is  from  hallucinations.  The  patient  hears  mocking  or  threaten- 
ing voices,  he  tastes  poisons  in  his  fcxxl,  he  sees  lowering  looks  and 
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meuacing  gestures,  he  feels  singular  sensations  in  his  body  which  must 
be  due  to  irritant  poisons  thrown  upon  him  or  to  electricity,  or  he  smells 
noxious  gases.  The  delusion  of  i)ersecution  may  grow  out  of  a  series 
of  hypochondriacal  delusions,  in  the  attempt  of  the  patient  to  explain 
the  origin  of  his  miseries.  It  may  arise  also  from  the  delusion  of 
having  committed  a  sin  or  crime,  the  patient  imagining  that  every  one 
liates  him  and  follows  him  to  punish  him.  Sometimes  these  persecutoiy 
delusions  are  referred  to  the  influence  of  unseen  agencies — hypnotism, 
telepathy,  electricity,  magnetism.  Sometimes  they  have  to  do  with  the 
property  or  social  ix)siti(m  of  the  patient ;  he  believes  his  belongings  are 
being  stolen,  or  liis  character  maligned.  Sometimes  erotic  ideas  are 
bound  up  with  persecutory  ideas ;  a  woman  believes  herself  secretly 
cohabited  with  at  night,  or  even  by  day,  through  occult  means ;  a  man 
thinks  he  is  made  imi)otent,  that  his  seminal  fluid  is  being  drawn  oil'. 
Obviously,  tliese  latter  ideas  often  rest  u|ion  jjerverted  sensory  impres- 
sions received  fn)m  the  sexual  organs.  In  sei»king  to  discover  the 
origin  of  the  i>ersecution,  the  patient  often  at  first  settles  upon  some  one 
definite  individual,  but  later,  when  he  finds  the  methixls  of  persecution 
innumerable  and  that  his  enemies  follow  him  wherever  he  goes,  he  can 
not  believe  tliat  any  one  person  could  do  so  much  ;  he  reaches  the  con- 
clusion that  it  must  be  a  wide-spread  conspiracy,  such  as  could  be  carried 
out  only  by  some  large  af&lisition  of  persons,  such  as  societies  of  Free- 
masons, anarchists,  Jesuits,  lawyers,  and  police.  The  delusion  of  per- 
secution occasionally  develoi)s  from  a  delusion  of  grandeur ;  the  patient 
believes  he  is  persecut<Hl  bectiuse  of  his  wealth  or  exalted  |>osition. 
More  ()ftt»n,  however,  the  contmry  is  the  case,  the  patient  coming  to 
believe  himself  some  extniortlinary  jxjrsonage  because  of  the  jK»rsecu- 
tions  to  which  he  is  subjected. 

Another  interesting  form  of  depressed  delusion  is  that  of  negation 
{fUlire  (le  ii/ydtion  (/nienUi^e),  which  has  its  origin  usually  fn)m  an  idea 
of  having  sinned.  The  jwitient  thinks  he  must  l)e  the  devil  himself,  his 
sin  is  so  great ;  consequently  he  can  never  die,  he  must  suffer  forever ; 
then,  with  the  growing  idea  of  the  enormity  of  his  sin,  he  conu*s  to 
believe  that  G(k1  and  mankind  and  the  world  exist  no  more. 

Dehisions  of  grandeur  vary  from  sinij)le,  exj)ansive  ideas  of  the 
p{iti(Mit\s  importance,  prerogatives,  and  |)owers,  to  dehisions  of  lK»ing 
inventors,  geniuses,  prophets,  reformers,  titlcnl  and  royal  personag(»s,  and 
even  Christ,  (to<1,  and  the  mother  of  (lod.  Besides  his  own  }K»rson- 
ality,  his  environment  may  ix?  vested  with  gnuidios(»  qualities — his  nK)m 
a  palace,  his  straw  hat  a  (Town,  |)ebblcs  diamonds,  his  children  prin- 
cesses, and  so  on.  A  peculiarity  of  th<'  ideas  of  grandeur  observed  in 
gen<iral  paresis,  which  is  (juite  pathognomonic,  is  their  enormity  or, 
rather,  monstrosity.  It  is  not  enough  to  bo  wealthy,  but  sextillions  of 
planets  (^an  not  hohl  the  gold  and  jewels.  It  is  not  sufficient  to  have  a 
dozen  chiklren,  but  billions  of  chiklren  are  given  birth  to  nightly  by  his 
innumenible  wives.  He  will  make  a  new  Niagjira,  by  bringing  the 
Pacific;  Ocean  over  the  Andes.  Should  sexual  ideas  prevail,  he  may 
sjiy  that  his  penis  is  a  mile  long,  and  his  t<»sticles  are  huge  diamonds. 
He  will  move  the  asylum  across  the  United  States  on  a  road  of  solid 
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gold.     Such  enormities  betoken  great  wt»akening  of  the  intellect  and 
judgment. 

Primarj'  delusions  conduce  more  to  fixity  than  delusions  sivondary 
to  hallucinations.  The  latter,  depending  as  they  do  ujnm  the  stability 
or  instability  of  the  morbid  sensorj-  impressions,  change  with  these. 
When  delusions  become  fixed,  they  tend  to  crj'stallizc  or  become  sys- 
tematizeil.  Systematization  consists  of  combining  with  the  fixed  idea 
complementary  delusions  in  a  more  or  less  logii*al  onler  or  of  the  fan- 
tastic elaboration  of  the  original  delusion.  The  degree  of  organization 
and  i)erfection  of  the  delusional  structure  will  dcjK^nd  uj)on  i'ancy, 
l<^cal  faculty,  social  position,  and  education  of  the  patient.  The  most 
common  fonn  of  systematization  is  in  the  dcvcloj)ment  of  se(*ondary 
grandiose  ideas  upon  a  pt^rsecutory  basis.  But  almost  any  of  tlu»  d(^ 
pressed  and  exalteil  delusions  previously  described  may  become  fixed, 
systeraatiz(»d,  and  jwmianent  through  the  life  of  the  j)atient. 

Delusions  may  have  a  retroactive  eflect  in  awakening  sensor}'  im- 
pressions, instead  of  being  aroused  by  them — that  is,  may  induce  illu- 
sions and  hallucinations.  For  example,  the  jx^rsecuted  patient  jK^rceives 
voices,  odors,  tastes,  pains,  etc.,  often  because  of  his  mind  being  in  a 
state  of  expt»ctant  attention. 

Imperative  ideaa  force  themselves  into  consciousness  in  spite  of 
the  efforts  of  the  |>atient — who  recognizes  their  morbid  character — to 
correct  them.  They  are  accompanied,  almost  without  exception,  by  a 
depressive  affect,  a  painful  sensorj'  tone.  They  arc  extremely  common 
in  neurasthenia.  Senseless  phrases  or  doggerel  repeat  themselves  over 
and  over  in  the  patient's  mind.  The  many  varieties  of  ])hobia  are 
familiar  examples  of  inij^enitive  ideas  in  neurasthenics  (agoraphobia, 
claustrophobia,  mysophobia,  etc.).  Imperative  ideas  are  also  observ'cd 
in  melancholia  and  in  a  form  of  insanity  which  has  been  dcsignatwl  as 
insanity  from  imperative  ideas.  In  verj'  rare  instances  they  are  en- 
countered in  early  stages  of  general  paresis.  They  always  develoj)  on 
the  basis  of  a  congenital  or  acquired  neuropathic  or  j)sychopathic  con- 
stitution, and  are  apt  to  l>ecome  obstinate  features  in  the  mental  organi- 
zation. Almost  every  imperative  idea  has  its  ince])tion  in  some  sort  of 
sensory  impression,  and  the  idea  may  lead  to  comjndsor}-  actions  on  the 
part  of  the  patient.  But  betwwn  the  imperative  idea  and  the  cons(»- 
quent  action  there  is  generally  a  play  of  judgment,  a  faltering  between 
the  imperative  idea  and  antagonistic  or  inhibiting  concej)ts.  For 
instance,  the  patient  feels  a  compulsion  to  lock  a  door  which  he  feels 
sure  he  has  alreadv  lockeil.  After  an  inward  debate  as  to  whether  he 
should  go  back  and  assure  himself  that  it  is  locked,  which  may  last 
many  minutes  or  long(»r,  he  goi»s  to  lock  it,  and  on  leaving  the  door 
again  the  imperative  idea  arises  that  it  is  not  kK'k(Kl.  The  wmie  j)lay 
of  antithetic  ideas  may  occur  in  reference  to  anything — the  addressing 
of  a  letter,  the  return  of  a  lxM>k  to  a  shelf,  acts  of  dressing  and  im- 
dressing,  the  crossing  of  a  street,  etc.  In  som(»  eases  the  imperative 
idea  takes  the  form  of  compulsion  to  jump  from  a  height,  to  laugh  in 
unseemly  places ;  or  obscene  and  sacrilegious  words,  sentences,  and  fan- 
cies may  thrust  themselves  obstinately   into  the  consciousness.      For 
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example,  a  gentleman,  and  a  good  Christian,  came  to  me  recently  over- 
whelmed with  the  sacrilegious  conceptions  which  first  came  to  liim  at  a 
church-service  a  week  or  two  before — ideas  of  cohabitation  with  the 
Virgin  Mary  and  filthy  expressions  in  relation  to  Christ.  A  lady  con- 
sulted me  about  a  morbid  fear  that  slie  had  of  canary  birds.  She 
could  not  enter  a  house  or  hotel  in  which  there  was  a  canarj'  bird, 
because  she  was  afraid  that  bird-seed  might  get  al)out  and  in  some  way 
get  into  her  mouth,  be  swallowed,  and  grow  in  her  stimiach.  The  con- 
tents of  these  inijwnitive  concepts  are  as  vaine<l  as  those  of  delusions, 
though  they  are  almost,  without  exception,  trivial  or  unpleasant. 

Folic  dn  (hate  is  a  form  of  mental  disorder  in  which  compulsory 
ideas  iussert  themselves  in  the  fonn  of  questions,  religious,  metaphysi- 
cal, or  in  regard  to  the  most  trivial  things  or  events  (Shall  I  do  this  or 
that  ?  Why  is  the  table  round  ?  Why  is  the  chair  by  the  l>ed  ?  Why 
are  two  and  two  four  ?).  One  young  lady  is  so  inca{)able  of  deciding 
any  question  that  comes  up  in  her  mind  that  she  does  not  know 
whether  she  ought  to  dress  or  undress,  go  to  bed,  eat,  sleep,  pray,  or 
consult  a  doctor.  Every  trivial  (juestion  of  the  day  requires  hours 
of  j)ainful  and  agonizing  debate  in  her  mind. 

Im|M»rative  ideas  frequently  im|)el  to  compulsory  speech  and  actions. 
Coprolalia  is  a  not  uncommon  form  of  imix»rative  speech  in  w^hich  the 
jKitieiit  is  imiK'lled  to  the  utterance  of  obscene  words.  Quite  analo- 
gously the  patient  may  be  made  to  make  grinuices,  or  may  develop  the 
so-called  nudadie  den  tics. 

Weakness  of  Judgment. — Innumerable  memory-pictures  and 
associated  ideas  tiike  part  in  the  proc'css  of  comparison  and  decision 
which  we  know  as  judgment.  Hence  any  disonler  of  memory  and  of 
its  associations,  such  as  loss,  defiHit,  or  p<Tversions  (delusions,  hallucina- 
tions, or  illusions),  must  naturally  influence  the  character  of  the  judg- 
ment. One  of  the  common  conditions  which  im])airs  judgment  is, 
therefore,  intellectual  defect,  such  Jis  congenitid  or  aecjuired  mental 
weakness.  TIk*  criteria  of  idicK'V  and  dementia  are  |K)verty  of  ideas 
and  i(lea-assoeiatit)ns  and  weakness  of  judgment.  When  delusions  or 
imjH'rative  ideas  exist,  t\w.  errors  of  judgment  are  due  to  the  overriding 
and  eclipsing  by  single  ideas  and  idea-associations  of  all  others  which 
would  in  the  normal  mind  give  balance,  control,  and  revision  to  the 
ju(lgnu»nt.  Defective  judgment  varies  in  <legree  from  a  slight  loss  of 
the  eriti(»al  faculty  to  complete  defici(»ncy.  When  the  judgment  is 
markedly  defective,  it  de|)ends  u|K>n  actual  organic  changes  in  the 
brain,  such  as  we  observe  in  idiocy,  terminal  dementia,  senile  dementia, 
and  general  paresis,  and  hence  as  a  symptom  it  is  far  more  ominous 
than  delusions  and  im|K»rative  ideas,  which  usually  rest  u|>on  a  func- 
tional pathological  basis.  Its  significance,  then,  demands  a  careful 
differentiation  of  this  symptom  from  others  with  which  it  might  be 
confusiMl,  such  as  incoherence  and  thought-inhibition.  In  incoherence 
the  threads  of  thought  are  constantly  lost.  In  thought-inhibition  there 
are  a  depressive*  affect  and  extraordinary  slowness  of  association  with 
(»orres|>on(lingly  tanly  answers,  and,  besides,  there  are  variations  of  depth 
of  inhibition,  so  that  at  times  complicated  answers  and  judgments  are 
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readily  given.  In  actual  weakness  of  judgment  the  judgments  ren- 
dered are  false,  and  the  more  incorrect,  the  more  complicated  the 
questions. 


DISORDERS  OF  ACTIONS. 

The  actions  or  conauct  of  a  patient  depend  directly  and  necessarily 
upon  pathological  elements  in  some  part  of  the  psychological  processes 
— sensation,  memory-pictures,  idea-associations,  and  their  emotional 
affects.     They  may  be  classified,  following  Ziehen,  as — 

1.  Actions  induced  by  sensory  disorders. 

2.  Actions  induced  by  disorders  of  memory. 

3.  Actions  induced  by  disorders  of  the  emotions. 

4.  Actions  induced  by  disorders  of  the  idea-association. 

Actions  Induced  by  Sensory  Disorders. — Hallucinations  and 
illusions  affect  the  conduct  of  a  patient  often  markedly,  and  their  influ- 
ence is  always  greater  than  that  of  normal  sensations.  Their  dominance 
is  the  greater  in  proportion  to  their  number  and  to  the  rapidity  of  their 
accumulation.  Hallucinations  gathered  slowly  in  the  course  of  weeks 
or  months,  while  they  may  not  be  corrected,  are  at  least  subject  to  a 
certain  amount  of  control  by  the  inhibition  of  normal  ideas.  In  the 
most  chronic  forms  of  hallucination  the  v^oices,  common  sensations,  and 
visions  tend  to  be  ignored  and  to  influence  to  a  ver}*  slight  degree  the 
conduct  of  the  patient.  A  ver}'  important  practical  feature  in  regard  to 
hallucinations  and  their  effects  upon  conduct  is  their  uncertainty.  They 
are  never  to  be  reckoned  with,  and  one  can  never  know  what  sudden 
violence  or  destructiveness  may  result  from  new  hallucinations  rising  in 
the  patient^s  brain. 

Actions  Induced  by  Defects  of  Memory. — Thest*  are  observed  in 
congenital  or  acquired  weak-mindedness,  wliere  the  conduct  is  directly 
ordered  by  sensory  impressions,  without  that  inter\'ention  of  the  play 
of  motives  which  we  observe  in  normal  individuals.  They  are  more 
like  the  actions  of  the  lower  animals,  which  may  be  complete  enough  in 
their  way,  but  are  not  motived  by  complicated  abstract  conceptions, 
because  these  are  wanting. 

Actions  Induced  by  Disorders  of  the  Emotions. — ^As  already 

elsewhere  intimated,  simple  depressed  emotions  are  awompaniwl  by  a 
general  motor  inhibition,  and  simple  exalted  emotions  by  a  general 
motor  agitation.  But  when  the  depressed  affect  attains  to  the  degree  of 
anxious  dread,  we  may  have  a  restlessness,  a  desire  for  flight,  which  in 
itself  amounts  to  a  motor  agitation.  This  anxious  state  often  leads  to 
suicidal  attempts,  and  even  to  homicidal  assaults,  arson,  and  other  forms 
of  crime  and  violence.  The  whole  nervous  system  seems  to  be  in  such 
a  state  of  tension  that  only  an  explosion  can  give  relief. 

In  apathetic  conditions  action  is  reduced  to  its  minimum. 

Where  the  higher  affects,  which  are  at  the  basis  of  ethical  concepts, 
are  absent  or  lost,  as  in  congenital  or  acquired  states  of  mental  weak- 
ness, crimes  against  person  and  j)roi^rty  are  common. 

In  conditions  of  anger  and  rage  there  is  at  first  a  brief  period  of 
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speechlessness  and  immobility,  followed  by  an  explosion  of  blind  and 
violent  motor  excitement,  in  which  the  most  dangerous  assaults  may  be 
made. 

In  conditions  of  changeability  or  lability  of  the  emotions,  we  ob- 
serve analogous  motor  states — sudden  changes  from  weeping  and  wailing 
to  boisterous  cheerfulness,  and  vice  versft. 

A  study  of  emotional  expression  is  of  particular  diagnostic  value  in 
insanity,  but  the  features  of  such  expression  and  gesticulation  are  so 
well  known  that  they  need  no  detailed  description  here.  Each  mood, 
be  it  simple  depression,  anxious  terror,  excitation,  anger,  apathy,  or 
emotional  lability,  has  its  own  familiar  motor  habiliments. 

Actions  Induced  by  Disorders  of  the  Idea-association  or  Stream 

of  Thought. — Under  this  heading  are  gathered  the  multiform  modes 
of  action  caused  by  increase  in  the  flow  of  ideas,  retardation  of  the 
stream  of  thought,  incoherence,  delusions,  imperative  ideas,  and  weak- 
ness of  judgment 

In  increased  rapidity  of  the  flow  of  ideas  we  note  motor  agitation 
or  morbid  impulse  to  movement,  varying  from  simple  talkativeness, 
with  active  play  of  expression,  to  loud  garrulity,  grimaces,  gesticula- 
tion, busy  walking  about,  ninning,  dancing,  and,  in  extreme  d^rees,  to 
undressing,  destructiveness  of  clothing,  bedding,  furniture,  and  blind 
throwing  about  of  the  body  in  every  conceivable  way.  This  so-called 
primary  motor  agitation  should  be  distinguished  from  the  motor  agita- 
tion which  is  secondary  to  crowding  hallucinations  (hallucinatory  agita- 
tion) and  to  emotions  like  terror  and  anger  (affective  agitation). 

The  behavior  of  the  movements  in  regard  to  retarded  flow  of  thought 
has  already  Iwn^n  briefly  alluded  to.  There  is  a  general  motor  inhibition, 
varying  from  simple  slowness  and  difficulty  of  executing  any  movement, 
whether  of  speech  or  other  muscles,  to  a  complete  cessation  of  volun- 
tary movements,  a  8tuj)orou8  or  attonitous  condition,  in  which  the 
muscles  may  be  absolutely  at  rest  and  flaccid  or,  on  the  other  hand, 
in  a  condition  of  catatonic  tension.  In  true  oatiitonic  tension  every 
attempt  at  passive  movement  is  resisted,  but  in  another  form  of  this 
there  is  a  waxy  flexibility  of  the  muscles,  so  that  the  limbs  yield  readily 
to  any  passive  motion,  remaining  in  whatever  ])osition  the  physician 
desires  to  place  them.  Occasionally  one  encounters  in  cases  of  retardoil 
idea-associations,  as  an  expression  of  motor  inhibition,  a  tendency  to  the 
repetition  of  some  restricted  voluntary  movement  in  a  rh>i;hmical, 
stereotyped  way  for  days,  weeks,  months  at  a  time.  Such,  stereotyped 
motions  may  be  simple  anteroj)osterior  oscillations,  lateral  oscillations, 
whirling,  walking  to  and  fro  or  in  a  circle,  waving  the  hands  rhythmi- 
cally— forms  of  tics  exceedingly  common  in  idiocy  and  imbecility, 
but  common  enough  in  melancholias  and  terminal  dementias.  The 
rejK»titi()n  of  stereotyped  or  automatic  phrases  is  analogous  in  character 
to  such  morbid  movements.  Motor  inhibition  is  primary  or  sewmdary. 
The  primary  form  is  generally  a  simple  resolution  or  flaceidity,  occa- 
sionally a  slight  catatonic  tension  or  fte.ribi/ifas  C4*re/t.  Secondary'  motor 
inhibition  is  due  to  hallucinations,  delusions,  and  states  of  mental  weak- 
ness. 
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Incoherence  of  ideas  leads  to  a  dissociation  also  in  the  motor  ex* 
pressions  of  ideas,  parapraxia,  paramimia,  incoordination,  pseudo-ataxia, 
incoherent  agitation,  chorea  magna,  and  jactitation.  Such  motor  agita- 
tion may  be  primary  or  may  be  the  secondary  result  of  innumerable 
clashing  halhicinations  and  delusions,  rapidity  of  the  flight  of  ideas  or 
of  intellectual  defects. 

Grandiose  delusions  exert  their  own  peculiar  influence  on  the 
demeanor  and  speech  of  the  patient,  according  to  the  contents  of  the 
exalted  ideas.  We  observe  the  proud  bearing ;  the  self-sufficient, 
haughty,  or  secret  smile ;  the  withdrawing  from  others  ;  the  tendency  to 
decoration  of  the  person  ;  the  attempts  to  act  the  parts  of  the  personage 
he  imagines  himself  to  be ;  the  striking  peculiarities  of  handwriting. 
In  some  instances  delusions  of  grandeur  lead  to  homicidal,  rarely 
suicidal,  attempts  (self-crucifixion  with  the  delusion  of  being  Christ). 
Grandiose  erotic  ideas  sometimes  occasion  masturbation.  Coprophagy 
and  other  filthy  habits  may  depend  upon  grandiose  delusions  as  to 
extraordinary  virtues  of  the  patient's  excretions. 

In  depressed  delusions,  particularly  as  regards  ideas  of  sin  and 
poverty,  we  observe  the  characteristic  melancholy  facial  expression 
and  attitudes.  Attempts  at  suicide  are  frequent,  and  sometimes 
self-mutilation.  Abstention  from  food  is  especially  common  with 
the  delusion  of  poverty,  the  patient  feeling  that  he  can  not  pay  for 
anything. 

Hypochondriacal  ideas  influence  markedly  the  patient's  actions  and 
conduct.  The  hypochondriac  may  neglect  every  duty  in  the  constant 
contemplation  of  his  symptoms.  He  reads  medical  books,  goes  from 
one  physician  to  another,  takes  to  his  bed  perhaps  permanently,  and  so 
on.  The  effects  of  hypochondriasis  on  motor  functions  are  frequently 
remarkable,  leading  sometimes  to  astasia  or  abasia,  or  both ;  to  hypo- 
chondriacal ataxia,  tremor,  or  convulsive  movements  of  the  extremities. 
These  hypochondriacal  motor  conditions  are  always  the  result  of  a  series 
of.  morbid  judgments  on  a  hypochondriacal  basis,  and  are  to  be  distin- 
guished from  similar  hysterical  states  which  have  an  autochthonous  origin 
without  any  antecedent  conscious  reasoning  process. 

The  persecutory  delusions  lead  to  systems  of  self-protection  of  the 
most  varied  kind.  Barricades,  stopping  up  of  cracks  and  keyholes, 
the  wearing  of  peculiar  clothing  (silk,  paper,  etc.,  for  instance,  as  a 
gnard  against  electrical  shocks),  avoiding  of  food  and  drink  which  are 
suspected  of  containing  poison,  arming  with  weapons,  frequent  change 
of  servants  or  residence,  and  complaints  to  the  police  or  judicial 
authorities.     Homicide  is  common  in  these  cases. 

Imperative  ideas  lead  to  imperative  movements  and  actions,  and 
generally  in  spite  of  the  well-preserv-ed  consciousness  and  judgment  of 
the  patient.  Such  imperative  actions  are  as  various  in  character  as  the 
imperative  ideas  to  which  they  correspond.  ^ 

Accompanying  Physical  Disorders  in  Insanity. — Among  the 

^  The  foregoing  acoonnt  of  the  pBychopathology  of  insanity  is  largely  a  presenta- 
tion of  the  views  of  Ziehen,  to  whose  excellent  work  the  author  must  refer  readers  for 
greater  detail. 
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many  somatic  symptoms  which  may  complicate  or  accompany  psyche 
are  chiefly  to  be  mentioned  the  following : 

1.  Motor  disorders. 

2.  Sensory  disorders. 

3.  Reflex  disorders. 

4.  Trophic  disordei's. 

6.  Secretory  and  excretory  disorders. 

6.  Temperature  disorders. 

7.  Vascular  disorders. 

Motor  Disorders. — These  may  be  manifested  in  the  form  of  morbid 
movements  or  paralysis.  In  the  first  category  arc  assembled  such 
symptoms  as  epilepsy,  convulsions,  chorea,  choreiform  movements, 
tremor,  tics,  ataxia,  masticatory  spasm,  and  the  like.  The  following 
table,  modified  from  Ziehen,  gives  a  general  summary  of  the  paralytic 
symptoms  noted  in  insanity  : 


Form   of 

PABALY818. 


Hypochon- 
driacal. 


Hysterical. 


Cortical. 


Pyramidal 
tract. 


Peripheral. 


(^ARACTRB. 


Usually  limited 
to  a  certain 
form  of  move- 
ment. 


Monoplegia, 
hemiplegia,  or 
paraplegia. 


Monoplegia    or 
hemiplegia. 


Hemiplegia  or 
paraplegia. 


Multiple  or  sin- 
gle. 


Trophic 


Spasticity 

OK 


1>I8TITRBANCE8.       pi^CCIDITY 


No  atrophy. 


Flaccidity. 


Disuse  atro-     Frequently 
phy.  contractures. 


Disuse  atro- 
phy. 


8RN80RY 
DiSORDBBS. 


None. 


Dbxp 


Normal. 


_,. 


Hemianes-   ^  Normal     or 
thesias,  etc.  hypertypical. 


Rigidity. con    Paresthesias,!  Exaggerated 
tractures.lo-'  (K'casionally ;       usually, 
cal  spasms.  {  anesthesias. 


Disuse  atro- 
phy. 


True  atrophy 
with  degen- 
erative re- 
action. 


S  p  as  ticit y,  !  ()<*casionally 
contractures  1    anesthesia, 
frc(iuently.    ;    hemianop- 
sia, etc. 


Flacciditv. 


Exaggerated. 


Hyi)eri*sthes-  Lost, 
ias,  st<M'kiug 
and  glove 
arejis  of  an- 
esthesias 
often. 


Sensory  Disorders. — Anesthesias  and  hy])or('sth('sias  have  already 
l>o<»n  mentioned,  hut  liyperalgc'sias  and  paresthesias  of  divers  kinds  are 
<;neountere<l  anionjj^  the  psyehoses,  sueli  as  heachiehe,  migraine,  neural- 
jfias,  feeling  of  fullness  in  the  head,  seotomata,  tinnitus  auriuni,  and  so 
on.  Neuralgia  is  oeeasionally  a  eause  of  insanity.  Migraine  is  a  fro- 
<juent  preeursor  c)f  general  paresis  and  eoneomitant  of  epilep.sy.  Light- 
ning pains  are  notice!  in  tabie  types  of  dementia  jxiralytiea.  Neurasthenic 
pains  and  jwiresthesias  in  tlie  extremities,  s])ine,  and  head  are  found  in 
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neurasthenic  forms  of  insanity.  Where  hysteria  complicates  a  psychosisj 
there  are  often  observed  the  sensory  disturbances  characteristic  of  that 
malady. 

Beflex  Disorders. — Changes  in  the  reflexes  are  important  in  but  a 
few  forms  of  insanity.  In  paralytic  dementia  we  observe  nearly  always 
exaggerated  tendon-reflexes,  but  in  tabic  types  they  are  lost.  They  are 
lost  also  in  psychoses  complicatiHl  with  multiple  neuritis,  and  frequently 
in  cases  with  dial)etes,  and  in  morphinomania.  The  deep  reflexes  are 
exaggerated  in  senile  dementia,  many  acute  affiKitive  insanities,  hysteria, 
epilepsy,  and  in  patients  with  accompanying  multiple  sclerosis.  The 
state  of  the  superficial  reflexes  possesses  little  significance,  except  in  in- 
sanity associated  with  hysteria  and  organic  disorders  of  the  brain,  spinal 
cord,  or  peripheral  nerves. 

The  Argyll-Robertson  pupil  is  met  with  almost  constantly  in  gen- 
eral paresis.  The  pupils  in  all  cases  of  insanity  should  be  examined  as 
to  their  equality,  size,  and  reaction  to  light,  and  in  accommodation. 
Loss  of  reaction  to  light  may  be  observed,  besides,  in  general  paresis,  in 
syphilitic  insanities,  senile  insanity,  and  in  some  alcoholic  cases;  it 
means  organic  disease  of  the  brain.  In  rare  instances  a  transitory 
rigidity  of  the  pupil  occurs  in  epilepsy  and  morphinomania.  Inequality 
of  pupils  is  very  common  in  organic  and  occasional  in  functional  in- 
sanities. 

Trophic  Disorders. — General  disturbances  of  nutrition,  variations 
in  bodily  weight,  are  commonly  noted,  and  j>ossess  considerable  signifi- 
cance. Thus,  rapid  increase  in  weight  is  characteristic  of  the  progress  of 
an  acute  psychosis  to  terminal  dementia ;  if,  however,  it  accompanies  an 
improvement  in  mental  symptoms,  it  betokens  convalescence.  In  some 
cases  enormous  decrease  in  weight,  in  association  with  pernicious  anemia, 
leads  to  a  fatal  termination.  Certain  forms  of  insanity,  especially 
organic,  notably  paralytic  dementia,  present  a  remarkable  trophic 
disturbance  in  the  bones,  a  fragilitas  ossium,  inducing  easy  fracture. 
Decubitus  is  observ^ed  in  bedridden  insane  patients,  particularly  paretics. 

Hematoma  auris,  othematoma,  or  the  "  insane  ear,"  is  a  deformity 
of  the  ear  produced  by  a  hemorrhage  into  the  substance  of  the  auricle, 
usually  between  the  perichondrium  and  the  cartilage.  It  is  undoubtedly 
traumatic  in  its  origin,  but  there  is  fundamentally  some  change  in  the 
vascular  walls  in  certain  cases  of  chronic  insanity,  rendering  them 
fragile  and  easily  ruptured  by  the  most  trivial  pressure  or  injury. 
Such  effusions  of  blo<xl  do  occur  in  normal  individuals  (athletes  and 
boxers),  but  always  from  severe  trauma.  The  frequency  of  hematoma 
auris  in  general  paralysis,  and  in  many  chronic  forms  of  insanity  is 
only  explicable  on  the  hypothesis  of  some  trophic  change  in  the  vessel- 
walls. 

Secretory  Disorders. — ^The  secretion  of  tears  is  generally  reduced 
or  absent  in  melancholia. 

The  saliva  may  be  diminished  in  quantity  in  melancholia.  More 
oft^n  in  many  forms  of  insanity  it  is  increased,  the  excessive  secretion 
amounting  sometimes  to  a  sialorrhea.  The  increase  is  due  to  constant 
mastication,  to  illusions  and  hallucinations  of  taste,  and  sometimes  to 
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irritative  stimuli  in  the  secretory  centers.  Drooling  may  give  the  ap* 
pearance  of  an  increase  of  salivaiy  flow^  because  of  relaxation  of  the 
oral  and  buccal  muscles,  or  because  the  secretion  is  not  swallowed. 

Diminution  or  increase  of  hydrochloric  acid  in  the  gastric  juioe  is 
noted  in  many  cases  of  insanity,  and  the  quantity  may  be  determined 
by  the  Sjoqvist  method.  Hypochlorhydria  exists  in  common  in  states 
of  congenital  and  acquired  intellectual  defect  and  in  general  paresis. 
Hyperchlorliydria  is  not  infrequently  met  with  in  cardialgic  attacks, 
after  epileptic  seizures,  and  in  catatonic  conditions. 

As  regards  the  iirihCj  quantitative  and  qualitative  changes  are  very 
common  in  insanity.  These  clianges  may  be  the  expression  of  abnormal 
metabolism  in  the  central  nervous  system,  of  abnormal  metabolism  in 
other  parts  of  the  Ixxly  induced  by  disease  of  the  central  nervous  sys- 
tem, or  of  vasomotor  changes  in  the  kidneys  brought  about  by  the 
psychoneurosis.  Polyuria  is  observed  in  many  organic  psychoses  and 
in  hysterical  complications.  Oliguria  is  characteristic  of  melancholy 
and  stuporous  conditions.  In  hysterical  insanity  there  is  frequently  an 
alternation  between  oliguria  and  polyuria. 

As  reganls  the  qualitative  changes  in  the  urine  of  the  insane,  we 
are  year  by  year  recognizing  more  and  more  the  importance  of  investi* 
gation  in  this  direction.  There  is  no  doubt  that  the  deeper  our  re- 
searches go  into  the  chemistry  of  metabolism  and  catal)olism,  the 
nearer  do  we  attain  to  a  better  understanding  of  the  mysterious  nutri- 
tional processes  tliat  liave  to  do  with  the  construction  of  the  blood  and 
that  underlie  so  many  psychoses.  Albumin,  jMiptoiie,  and  propeptone 
are  found  not  infrecjuently  in  the  urine  of  cases  of  org:uiic  insanity,  in 
<lelirium  tremens,  in  cpilei)sy,  and  in  acMite  mania.  Their  presence  is 
often  transitory,  and  unaecoinpanie<l  by  renal  disease,  Hyalin  cylinders 
are  also  often  observcnl  in  severely  exeittMl  conditions. 

Excessive  phos])liaturia  is  noteworthy  in  many  cas(»s  of  gr(»at  i^re- 
bral  excitement,  and  after  epileptiform  and  a|H)plectiforin  seizures.  In 
clironic  brain  disorders  tlie  quantity  of  phosphoric  acid  is  diminished 
below  the  normal. 

The  chlorids  are  lessened  in  (|nantity  in  melancholia.  They  arc 
increased  in  the  early  stages  of  paresis,  i)ut  diminish  with  the  progress 
of  the  disease  to  dementia. 

Sulphates  and  the  aromatic  ethereal  sulphates  (the  latter  being  the 
prtnluct  of  destructiv(^  proteid  metabolism)  are  increased  in  febrile  con- 
ditions, and  iu  couditions  att(4ided  with  much  tissue-waste. 

Frea  is  also  representative  of  destructive  ])roteid  metabolism,  and  is 
an  index  of  the  j^euend  nitro<r(*nous  metabolism  of  the  body.  It  is 
iniTcased  iu  c()uditious  associate<l  with  tissue-waste,  diminished  in  states 
of  malnutrition.  Fric  acid  and  tlie  urates  have  much  the  same  rela- 
tion. 

Oxaluria  (any  increase  above*  the  normal  amount  excreted  in  twentv- 
fi)ur  hours — viz.,  j^^y  of  a  grain)  is  observed  iu  certain  nervous  and 
mental  disorders,  but  its  ])recise  sijjjniiicance  still  requires  determination. 

Frobilinuria  and  bilirnbinuria  have  occasionally  been  noted  in  gen- 
eral paresis. 
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Glycosuria,  with  or  without  polyuria,  has  often  been  observed  in 
various  organic  psychoses.  It  may  be  intermittent,  transitory,  or  per- 
manent. 

Acetonuria  is  encountered  in  general  paresis  and  epilepsy  at  times,  as 
also  in  psychoses  attended  with  malnutrition,  a.s,  for  instance,  melancholia. 

Indican  should  be  sought  for,  as  it  is  an  indication  of  albuminous 
putrefaction.     It  is  significant  of  auto-intoxication. 

There  is  a  wide  region  open  to  the  j)atlK)l<)gical  chemist  for  discov- 
eries in  the  feces,  as  well  a»  the  urine,  of  relations  between  metabolism 
and  psycopathic  disorders. 

Mendiniation  is  often  disordered  in  insanity.  Amenorrhea  is  the 
rule  in  acute  psychoses  of  any  form,  due  undoubtedly  to  profound 
changes  in  the  general  nervous  system  influencing  the  spinal  centers  for 
ovulation  and  menstruation.  The  cessation  of  menstruation  with  the 
onset  of  an  acute  psychosis  is  often  mistakenly  supposed  by  the  laity  to 
show  some  etiological  relation  between  the  genital  organs  and  the  in- 
sanit}'.  The  return  of  the  menses  is  one  of  the  early  signs  of  con- 
valescence from  acute  mania  and  acute  molancliolia.  Naturally,  it 
would  not  l)e  correct  to  ascribe  amenorrhea  in  all  cases  to  simply  ner- 
vous inhibition,  because  it  may  arise  in  all  kinds  of  psychoses  as  the 
result  of  actual  genital  disease  or  of  marked  anemia. 

Temperature-ohangres  in  Insanity. — The  physiological  oscillations 
of  temperature  are  greater  and  more  irregular  in  the  insane  than  in 
normal  individuals.  In  general,  however,  insjuiity  may  be  said  to  run 
a  non-febrile  course. 

Subnormal  temperatures  are  frequently  observed  in  melancholia, 
stuporous  states,  general  paresis,  idiocy,  and  occasionally  in  conditions 
of  great  excitement.  In  these  last  they  are  apt  to  indicate  approaching 
colla]>se. 

Hypernomial  temperatures  are  found  in  many  psychoses,  sometimes 
finom  very  slight  peripheral  irritations,  such  sis  retention  of  urine, 
gastric  catarrh,  constipation,  mild  bronchitis,  decubitus,  sometimes  from 
oi^nic  changes  in  thermogenic  centers.  Hysterical  complications  may 
be  associated  with  hysterical  fever.  Motor  agitation  in  mania,  acute 
paranoia,  melancholia,  and  so  on,  may,  if  marke<l,  give  rise  to  febrile 
symptoms.  The  status  epilepticus  and  convulsive  seizures  of  general 
paresis  increa.se  the  tem])erature,  as  a  rule,  to  a  noteworthy  degree. 
Many  writers  have  described  diurnal  oscillations  of  temperature,  varia- 
tions from  day  to  day,  asymmetrical  axillary  tcmjx»rature,  and  general 
subnormal  and  hypernormal  conditions  of  temperature  in  paralytic 
dementia ;  and  some  years  ago,  in  association  with  Dr.  I^angdon,  I 
undertook  a  verification  of  these  statements  at  the  Hudson  River  State 
Hospital  for  the  Insane.^  These  are  the  conclusions  we  drew  from  a 
study  of  the  temperature  in  twenty-five  cases  of  general  j>aresis : 

1.  As  regards  the  average  bodily  teni])eniture,  we  find  it  to  corre- 
spond to  physiological  norms.  The  statements  of  our  pre<lecessors  as 
to  hyperpyrexic  or  subnormal  averages  can  not  be  sustained. 

*  "  A  Study  of  the  Temperature  in  Twenty-five  Cases  of  General  Paralysis  of  the 
Insane,''  *' Journal  of  Nervous  and  Mental  Diseases,''  Nov.,  1893. 
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2.  The  diurnal  oscillations  of  temperature  in  paretics  also  corre- 
spond to  physiological  norms.  The  statements  to  be  found  in  literatnre 
as  to  extraordinary  daily  variations  being  frequent  in  these  cases  are 
absolutely  erroneous. 

3.  Asymmetrical  axillary  differences  are  so  small  that  they  can  not 
be  considered  as  abnormal,  and  certainly  not  of  any  diagnostic  sig- 
nificance. 

4.  When  unusual  variations  of  temperature  occur  in  general  paretics, 
their  cause  must  be  sought  for  in  conditions  not  related  to  the  patho- 
logical phenomena  of  paralytic  dementia^  but  depending  upon  thermo- 
genic features  unrecognized  by  the  physician,  or  "  masked  '*  by  tlie 
mental  state  of  the  patient.  Thus,  in  case  two  of  our  series,  an  in- 
creasing hyperpyrexia  was  noted  during  the  second  week's  observations, 
but  the  pneumonia  causing  it  was  '^  masked ''  until  the  fifth  or  sixth 
day,  the  patient  dying  on  the  sixth  day.  Again,  in  ease  ten,  where  the 
highest  single  daily  oscillation  was  3.4  degrees,  and  the  average  daily 
oscillation  for  the  week  2.2  degrees,  the  patient  suffered  from  bed-sores, 
which  undoubtedly  produced  some  septicemia.  That  variations  of  tem- 
perature take  place  in  connection  with  the  paralytic  and  convulsive 
seizures  of  these  cases  we  do  not  gainsay. 

Vaaoular  Disorders. — ^The  action  of  the  heart  and  vessels  is  often 
influenced  by  insanity.     The  pulse  is  subject  to  acceleration  in  excited 
and  neurasthenic  states,  and  to   retardation  in  stuporous  conditions. 
Variations  in   arterial   tension  are   particularly    noticeable  at    times ; 
arterial  spasm   in   any  psychosis,   but   especially  in  melancholia,  de- 
pressed types  of  genenil  paresis,  and  in  paranoia ;  arterial  {)aralysis  as 
a  sequel  to  this.     No  doubt  strong  mental  sho(^ks  and  depressive   or 
exalting  affects  are  associated  with  anomalies  of  the  vasomotor  innerva- 
tion.    Perhaj)S  many  psychoses  depend    ujK)n  cerebral  angioneuroses. 
The   ajioplcctiform,   epileptiform,    and    maniacal    seizures    of    general 
paresis  are  believed  to  have  their  origin  in  these     Precordial   anxietv 
the  neuropathic  cervii^al  globus,  and  other  paresthetic  and    })araliresic 
sensations  in  the  domain  of  the  vagus,  are  also,  in  all  likelihood,  due 
to  angioneurotic  conditions. 


CHAPTER  IV. 

EXAMINATION  OF  THE  PATIENT;  DIAGNOSIS;  COURSE 

OF  THE  DISEASE;  PROGNOSIS- 

I\  most  cases  of  insanity  the  diaj^nosis  of  the  j^rcsence  of  a  psv- 
chosis  and  also  of  the  form  is  by  no  means  <lii!icult ;  but  there  are 
many  in  which  this  is  not  the  <^isc.  Mcdicolcj^J^l  cases  especiallv  re- 
<[uirc  most  careful  and  ])ainstakin<r  invcsti<ration  in  order  to  arrive  at 
exact   knowh^l^e  of   their  mental   state.     It   is  well  to   follow    at   all 
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times  some  fixed  scheme  of  examination^  and  the  writer  advises  the 
following : 

1.  Hereditary  factors. 

2.  Pregnancy  and  parturition  of  mother. 

'  3.  Convulsions  or  other  nervous  disortlers  in  infancy. 

4.  At  what  age  did  jmtient  walk,  s|)eak,  and  complete  dentition  ? 

5.  Degree  and  character  of  education. 

6.  Rachitis  or  febrile  disease  in  childhood. 

7.  Character  and  temperament  in  childhmxl. 

8.  Period  of  puberty — Was  its  devel()i>ment  normal  ? 

9.  Strength  of  sexual  instinct  at  this  [)eriod  ?     Masturbation  ? 

10.  Occupation  during  adolescence. 

11.  Cliaracter,  temperament,   religion,  physical  condition,  diseases 
during  adolescence. 

12.  Sexual  relations — excessive,  illicit ;  marriage — venereal  disease, 
pueq)erium. 

13.  Intemperance  in  the  use  of  alcohol  or  drugs,  overwork,  sluK'k, 
trauma  to  the  head,  infectious  diseases,  genital  disorders. 

14.  Psycopathic  constitution,  previous  attacks. 

15.  History  of  present  attack. 

16.  Probable  etiology. 

Physical   Condition. — 1.  Height,   weight,  nutrition,  circulation, 
pulse,  temperature. 

2.  Cranial  measurements.  1  q       ,      ^  t7«x»  i 

o    Oi.-        i.      p  1  i.-  r  ^^^  chapter  on  li«tiolot^v. 

3.  Stigmata  oi  degeneration.     J  *  ^' 

4.  Condition  of  heart,  lungs,  alimentary  canal,  gcnito-urinary 
organs. 

5.  Reflexes,  pupillary  and  tendon. 

6.  Condition  of  cranial  nerves. 

7.  Motor  symptoms — paralysis  or  morbid  movement,  gait. 

8.  Common  sensory  symptoms — paresthesia,  hyperesthesia,  an- 
esthesia. 

9.  Special  sensory  symptoms — ^sight,  hearing,  smell,  taste,  field  of 
vision. 

10.  Speech    disorders — stammering,    syllabic    articulation,    paretic 
speech,  motor  or  sensory  aphasia,  agraphia,  apraxia,  verbigeration. 

11.  Sleep. 

12.  Expression,  gesticulation,  attitude. 

Psychic  Condition. — 1.  Mode   of  speech — accelerated,  retarded, 
mute,  incoherent. 

2.  Conduct — Does  patient  care  for  his  person  and  dress  ?  Does 
he  attend  to  his  onlinary  duties?  Is  he  excited  and  active,  or  (lepres'=?ed 
and  quiet  ? 

3.  Illusions  or  hallucinations  ? 

4.  Mood — Is  the  fundamental  mood  depressed,  exalted,  irritable, 
changeable,  apathetic? 

5.  Ethical  feelings — What  is  the  state  of  his  moral  conceptions  and 
judgments  ? 

6.  Attention — Does  the  patient  note  what  goes  on  about  him,  etc.  ? 
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7.  Memory— r- Weakened  or  increased  as  regards  long  past  and  recent 
events.  Test  mathematical,  geographical,  and  historical  knowledge. 
Test  dates,  ages  and  names  of  members  of  family,  the  events  of  me 
past  few  days,  etc. 

8.  Idea-association — Is  there  apraxia  or  parapraxia?  Does  the 
patient  orient  himself  as  to  place,  time,  and  objects  and  persons  about 
him  ?     Is  the  flow  of  ideas  accelerated,  retarded,  or  incoherent  ? 

0.  Judgment — How  does  he  explain  his  own  morbid  condition  and 
his  relation  to  his  surroundings?  What  does  he  busy  himself  with  now, 
and  what  are  his  plans  and  purposes  for  the  future  ? 

10.  Delusions  and  imperative  ideas. 

From  the  scheme  just  given,  it  will  be  seen  that  the  study  of  a 
case  of  insanity,  and  the  taking  of  the  history  of  the  antecedent  fac- 
tors and  of  the  psychic  disorder  itself,  involve  much  more  elaborate 
attention  than  is  the  case  with  the  ordinary  physical  diseases  which  one 
meets  with  in  pmcticc.  In  medicolegal  cases  we  have  to  guard  against 
several  sources  of  error  in  our  diagnosis,  among  which  are  the  conceal- 
ment of  delusions  by  an  actually  insane  patient  and  the  simulation  of 
insanity  by  a  sane  criminal.  The  forms  of  iasanity  usually  simulated, 
because  of  the  facility  of  so  doing,  are  a  maniacal  state,  dementia  or 
stuporous  melancholia,  and  epilepsy  with  insanity.  Only  one  with 
excellent  knowledge  of  tlie  symptoms  of  insanity  can  siinidate  any 
form  of  psychic  disorder  so  well  as  to  defy  the  skill  of  the  physician 
familiar  with  mental  diseases. 

In  general  practice  it  sometimes  occurs  tliat  jwculiar  forms  of  de- 
lirium incident  to  severe  visceral  dis(»ase  may  be  at  first  mistaken  for 
iusjuiity.  Tims  I  liave,  on  a  number  of  (KHriisions,  l)cen  called  uiK>n  to 
assist  in  the  <'oniinitnient  of  patients  to  asyhnns,  wliore  eareful  examina- 
tion showed  the  existence  of  either  a  transitory  (h,>liriuni  in  ass<x^iati4m 
with  an  apoplectiform  or  other  organic  lesion  of  the  brain,  or  a  d(^ 
lirium  from  some  siieh  viscenil  condition  as  Brij^ht's  disease.  Doliriiim 
of  this  kind  is  distinguished,  first,  by  the  discovery  of  tho  ass<x^iated 
and  causative  ortj^anic  (liseas(%  and,  secondly,  hy  the  usual  non-eon forniitv 
of  the  delirium  to  any  special  type  of  psychosis. 

Were  [  to  formulate  a  scries  of  rules  to  ^uide  the  examiner  in  his 
investijrJition  of  the  mental  condition  of  a  patient,  they  would  l>e  sonu^ 
what  as  follows  ;  yet  it  is  to  he  remembered  that  th<»se  arc  not  fixed 
ruhs,  hut  subject  to  nmch  modification  by  the  tact,  gocnl  jutlgrm(i.|^|^  ^jjj 
common  sense  of  the  examin(*r: 

1.  It  is  to  be  ])resumed  that  previous  to  seeinji:  the  jwtiont  the 
examiner  has  fully  informe<l  himself  of  all  of  tin?  facts  to  ho  furnished 
by  relatives  or  friends,  and  has,  when  possible,  ins|)(»ct(Hl  letters  and 
other  writinjjjs,  which  so  often  j)rove  fruitful  sources  of  information. 

2.  (jo  to  the  patient  as  a  physician,  and  not  under  the  pretense  of  heine 
*somethin<r  <*l^c — a  device  so  often  su<r^ested  by  the  family  and  friends. 

»*>.  Proceed  to  the  ))hysical  examination  of  the  patient,  durinrj  which 
tactful  questioning  will  determine  the  <lircction  to  follow  in  further 
in(|uiri<*s. 

4.  (iain  the  ^j^ood  will  of  the  patient  by  kindness  and  consideration 
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5.  Even  if  the  patient  is  distrustful  and  uncommunicative,  be  politely 
persistent,  and  prolong  the  first  examination,  even  to  the  extent  of  trying 
the  patient,  until  the  object  is  attained ;  for  many  jiatients  will,  when 
fatigued,  finally  yield  to  the  friendly  insistence  of  the  examiner. 

6.  If  one  examination  is  insufficient,  however,  have  as  many  inter- 
views as  are  requisite  for  the  purpose  in  view — a  careful  scientific  diag- 
nosis.    In  medicolegal  investigations  this  is  especially  necessary. 

Course  of  Insanity. — In  all  forms  of  insanity  we  should  seek  to 
divide  the  symptoms  presented  into  primar\'  and  secondary  classes,  not 
only  because  of  the  interest  of  so  doing,  but  because  of  the  value  of 
the  division  in  the  matter  of  diagnosis.  For  instuuce,  in  some  cases  we 
discover  hallucinations  and  illusions  to  be  the  primary  symptoms,  and, 
in  addition  to  these,  we  observe,  as  secondarj^  symptoms,  delusions, 
diminished  attention,  inhibition  of  thought,  motor  inhibition,  and  an 
anxious  state  ;  the  condition  is  that  of  hallucinator}-  stupor. 

Furthermore,  we  will  divide  insanities  into  acute  and  chronic  forms, 
referring  usually  rather  to  the  rapid  or  slow  mode  of  onset  than  to  the 
duration  of  the  disease.  But  sometimes  these  qualifications  are  em- 
ployed in  connection  with  the  duration  of  the  insanity.  Thus,  it  is 
customary  in  some  asylums  to  designate  mania  or  melancholia  as  acute 
for  one  year,  at  the  expiration  of  which  the  term  chronic  is  used.  Re- 
missions in  insanity  are  |>ericKls  of  im])rovement  or  a])])arent  recovery. 
Intermissions,  or  lucid  intervals,  are  peritnls  of  com])lete  recover}'  be- 
tween attacks. 

Mental  disorders,  owing  to  the  delicate  nature  of  the  physical  struc- 
tures in  which  morbid  changes  take  place,  are  prone  to  run  a  longer 
course  than  diseases  of  other  than  nervous  tissues.  It  is  true  that  tran- 
sitory insanity  and  acute  delirium  may  complete  their  course  in  a  few 
davs,  and  that  acute  mania  or  melancholia  mav  recover  in  a  month. 
But  three  to  six  months  is  a  better  average  for  acute  mania  and  mel- 
ancholia. Chronic  insanities  may  last  indefinitely,  for,  strangely 
enough,  there  seems  to  be  little  in  these  slow  alterations  of  the  mind  to 
influence  vitality.  The  average  life  of  chronic  lunatics  in  asylums  is 
said  to  be  some  thirtei»n  years,  to  which,  no  doubt,  the  regularity  of  life 
in  institutions  contributes.  Many  cases  of  markeil  chronic  insanity  last 
twentv,  thirtv,  even  fiftv,  vears,  and  over. 

In  any  given  case  of  curable  insanity,  we  usually  discover,  on  ex- 
amination, certain  stages  of  evolution,  prodroniata,  complete  develoj>- 
ment,  and  involution  or  convalescence.  R6gis  has  devised  charts  which 
show  diagrammatically  the  daily  range  of  affects  in  cases  of  acute  mania, 
acute  melancholia,  and  circular  insanity.  In  acute  mania,  for  instance, 
we  note  a  brief  prodromal  stage  of  depression,  followed  by  gnidually  in- 
creasing maniacal  excitement,  then  by  gradual  subsidence  of  the  exalte<l 
stage  to  the  normal  line.  He  should  have  added  before  the  normal  ter- 
mination an  aftermath  of  a  peculiar  tearful  irritability  noticeable  in  these 
cases.  An  analogous  reactive  condition  is  observtnl  near  the  termina- 
tion of  acute  melancholia  in  recovery — a  certain  morl)id  cheerfulness. 

Insanity  terminates  in  recovery,  in  recovery  with  defect,  in  chronic 
persistence  of  the  same  symptoms  as  at  first  manifested,  in  secondary  or 
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terminal  dementia,  or  in  death.  Death  often  arises  from  exhaustion  doe 
to  ideomotor  excitement,  and  in  organic  psychoses  from  aaeociated  dis- 
ease of  the  central  nervous  system,  but,  as  a  rule,  death  in  insanity  ia 
not  a  consequence  of  the  mental  disorder,  but  of  intercurrent  or  inci- 
dental disease,  such  as  pneumonia,  tuberculosis,  etc.  There  is  great 
variation,  as  regards  curability  in  the  different  types  of  peyehoses.  For 
instance,  ninety  per  cent,  of  cases  of  simple  melancholia  and  seventy  pa 
cent,  of  acute  mania  recover,  while  general  {larcsis  is  invariably  fiitaL 

Prognosis. — The  prognosis  will  depimd  upon  several  fiictors^  anHMOg 
which  the  most  important  are  the  type  of  insanity  presented,  the  course^ 
the  character  of  certain  symptoms,  and  the  intellectual  development  of 
the  patient. 

As  regards  the  type  of  insanity  presented,  affective  insanities  (mania 
and  melancholia)  are  the  most  curable.  Systematized  chronic  insani- 
ties (paranoia)  and  cyclical  forms  rarely  recover.  Organic  insanities 
are  nearly  always  incurable,  if  not  fatal.  In  mania  and  melanoholiSy 
the  acuter  the  onset  and  the  more  rapid  and  intense  the  appearance  of 
the  symptoms,  the  l)etter  the  prognosis.  Slow  development  and  prog>- 
ress  and  partial  remissions  are  unfavorable. 

The  etiology  has  considerable  influence  on  prognosis.  A  transitoiy 
cause,  like  fright  or  anemia,  is  favorable.  The  older  the  patient,  the 
worse  the  prognosis.  Hereditary  taint  is  not  at  all  un&vorable  as 
r^ards  recovery  from  an  attack  of  acute  insanity,  but  very  much  so  as 
regards  the  probability  of  relapse.  On  the  other  hand,  a  hercditaiy 
taint  in  insanity  of  slow  inception  is  of  serious  significance.  Aloobd 
and  morphin,  as  etiological  factors,  influence  pn)gnosis  unfavorably 
beciuise  of  the  psychic  degeneration  they  supcTinduce.  Syphilis  is  not 
unfavorable  if  the  insanity  is  due  to  direct  specific  disorders  of  the 
brain,  but  of  bad  imj)ort  if  due  to  the  lat(»r,  chronic,  diffuse,  specific 
altenitions  in  the  central  nervous  system. 

Special  symptoms,  such  as  defect  in  the  intelk*ctual   proct^sses   svs- 
tematization  of  delusions,  primary  delusions,  paralysis,  and  convulsions 
arc  sij^nificant  of  ineural)ility. 

The  lo\v(T  the  ^rade  of  intelUx^tual  d(»velopment  in  the  patient  the 
greater  the  danger  of  termination  in  dementia. 


CIIAPTEP.  V. 

GENERAL  TREATMENT  OF  INSANITY. 

It  is  not  so  lon^  a  time  since*  the  insaiH*  in  Christendom  were  be- 
lieved to  he  possessed  of  devils  and  aeeursed.  On  the  other  hand  in 
certain  parts  of  heathendom  (amon^  the  Mohannnedans)  it  was  sup- 
posed that  the  souls  of  the  insane  had  l>een  removed  (»arly  V)y  God  as  a 
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special  mark  of  favor,  and  that  they  were,  therefore,  blessetl.  Meilieval 
treatment  was  founded  upon  the  curious  jxithologA'  just  desoribeil.  One 
portion  of  the  world  ducked,  whippeil,  tortunxl,  chained  in  dungeons, 
and  occasionally  burned,  the  insane.  The  heathen  treated  their  insane, 
upon  the  whole,  comparatively  well. 

After  a  time,  many  of  the  therapeutic  measures  employixl  by  the 
Earopeans  of  the  middle  ages  were  abandoned  as  unsatisfactory'.  But 
society  still  had  to  be  protecteil ;  so  the  insane  were  fettered  in  the  cells 
of  jails  and  fortresses  and  solitary  towers,  until  a  realizing  senst^  of  the 
inhumanity  of  such  treatment  stnick  a  responsive  ehonl  somewhere  in 
die  breast  of  a  Tuke,  a  Connolly,  a  Pinel,  a  Rush,  a  Kirkbride,  an 
Earle,  and  doubtless  other,  but  unknown,  immortals  both  before  and 
after  them. 

Insanity  thus  gradually  came  to  be  lcK)keil  uix)n  as  a  disease,  and 
not  a  penal  oifense,  and,  instead  of  prisons,  s|>ecial  buildings  were  set 
apart  for  the  particular  custody  of  the  insiuie.  The  great  object  of  the 
asylums  at  first  was  to  aiford  protection  to  society  from  lunatics,  to  pro- 
tect them  from  themselves,  and  to  provide  for  their  care  and  supjwrt, 
when  at  public  cost,  in  an  economical  manner.  A  hundrtnl  years  ago, 
however,  the  asylum  was  still  a  sj)ecies  of  jail,  for  its  evolution  had  not 
yet  procee<led  far.  Dungeons  and  iron  chains  and  staples  in  stone 
walls  and  stone  floors  were  still  in  use  in  many  j)laces.  Indeed,  it  is 
scarcely  over  eighty  years  since  Norris,  a  patient  in  Bedlam  (Bethlehem 
Hospital),  in  the  great  Christian  citj'  of  London,  was  kept  for  twelve 
years  in  a  cell,  with  an  iron  collar  riveted  around  his  neck  and  iron 
bands  and  rings  around  his  wrists,  arms,  and  ankles,  the  neck  being 
fastened  to  the  wall  and  the  leg  to  a  rude  box  of  filthy  stniw. 

Asylums  have,  at  the  present  time,  come  to  be  recognizwl  as  hos- 
pitals, and  they  are  approaching  nearer  to  that  ideal  every  year. 
Occasionally,  one  finds  among  them  some  rudimentary  appendage  which 
is  reminiscent  of  the  embr}-onal  stage  of  their  evolution  ;  but  this  is, 
fortunately,  rare.  The  well-conducted  hospital  for  .the  insane,  to-day, 
is  different  from  the  asylum  of  years  ago ;  the  depressing,  barren  halls 
and  wanls  and  naked  floors  have  given  place  to  pleasantly  furnished 
and  carpeted,  cheerful-looking  parlors,  sitting-rooms,  and  bed-rooms  ; 
muffs  and  strait-jackets  have  disapj>eared  ;  the  unintelligent  attendant 
has,  in  many  instances,  given  place  to  the  trained  nurse ;  every  new 
means  of  treatment  is  carried  out  to  the  best  of  the  abilitv  of  the 
asylum  physicians ;  schools,  employment,  theatricals,  music,  and  out- 
of-door  walks  are  provided  in  the  place  of  the  old,  deadly  monotony, 
and,  in  fact,  the  asylum  has  gradually  undergone  a  metamorphosis, 
until  its  character  has  completely  changed.  There  are,  to  be  sure,  not 
many  perfectly  ideal  institutions  as  yet  in  existence,  but  there  are  some 
which  approach  very  nearly  to  it,  as,  for  instance,  that  at  Alt-Scherbitz, 
near  Leipzig,  and  the  new  asylum  at  Rome,  both  of  which  I  visited 
and  described  in  1887.^  These  are,  of  course,  constructed  on  the  cot- 
tage and  pavilion  plan,  so  arranged  as  to  impress  one  as  small  colonies 

*  ''Some  Earopean  Asylums,"  **  Amer.  Jour.  Insanity,"  July,  1887. 
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or  villages,  with  separate  buildings  for  those  merely  there  Ibr  custody 
because  of  dangerous  propensities^  those  brought  there  to  be  cared  for 
kindly  during  the  remainder  of  their  useless  lives^  those  'who  carry  on 
various  occupations,  and,  finally,  for  such  as  enter  particularly  to  secure 
treatment  for  the  brain-malady  which  has  bereft  them  temporarily  of 
their  reason.  The  colony  systein  of  caring  for  the  dependent  classes — 
which  the  writer  thinks  should  ultimately  be  adopted  for  all  kinds  of 
defectives — is  well  exemplified  by  the  Craig  Colony  for  epileptics  in  the 
State  of  New  York. 

I  will  say  that  I  believe  improvement  and  reform  are  constantly 
going  on  in  asylums  throughout  the  world ;  that  no  one  is  more  anxious 
than  are  their  superintendents  to  make  progress  in  the  care  and  manage- 
ment  of  the  insane.  They  are  rapidly  reaching  the  best  methods  <^ 
dealing  with  the  insane  poor.  If  any  are  taidy  in  this  advance,  it  is 
because  they  are  so  often  hampered  by  the  never-ending  overcrowdii^ 
of  our  public  asylums,  by  the  interference  of  politics,  by  the  lack  of 
money,  by  the  want  of  a  sufficient  number  of  medical  assistants,  and  by 
a  multiplicity  of  official  duties. 

While  these  statements  are  undoubtedly  true, — and  great  credit  is  doe 
the  asylum  physicians  of  the  present  day  for  their  strenuous  efforts  in 
behalf  of  their  charges, — I  believe  that  the  ideal  treatment  of  almost  any 
insane  person  is  to  be  sought  outside  of  an  asylum.  After  an  asylum 
experience  of  some  years,  and  an  experience  of  many  years^  too  in 
private  practice,  I  feel  that  I  am  in  a  position  to  judge  &irly  well  of 
the  relative  merits  of  treatment  in  and  out  of  asylums. 

Theoretically,  it  ought  to  be  the  right  of  ever}'  individual  in  sickness 
to  receive  the  best  treatment  that  medical  scieu(*e  affords  ;  but  this  rieht 
can  be  enjoyed  by  very  few.  Tliere  are  to)  many  interfering  condi- 
tions. Not  every  injured  man  is  within  roach  of  the  best  surgeon  •  not 
every  fever-striekcn  one  convenient  to  the  best  physician  ;  and  few  are 
the  deaf,  the  blind,  the  lame,  those  with  crippled  bodies  and  thoMie  with 
disonlerwl  minds,  who  over  really  receive  the  best  treatment  that  the 
world  can  ^ivo.  The  intelligent  doctor  and  the  scientific  skill  are  not 
the  only  requisites.  Other  conditions  are  go<Kl  nursing,  the  most  suit- 
able climate,  the  l)(»st  hyjrienic  surrounding,  the  best  moral  atmosphere. 
In  dealing  with  affections  of  the  IxkIv  solely,  there  is  often  much  to  be 
dosiral ;  but  it  is  particularly  in  the  troatniont  of  those  who  are  men- 
tally as  well  as  physically  afflicted  that  so  much  which  should  be  done 
is  left  undone.  The  obstacles  in  the  way  of  securing  the  best  treatment 
are  multiplied  in  the  case  of  the  insane  by  the  dothnmenient  of  the 
supreme  centers  of  psychic  function. 

Just  as  a  hospital  is  a  better  place  than  a  tenement  house  for  a  sur- 
gical patient  or  a  case  of  fever,  so  is  the  asylum  su|)erior  to  the  home 
in  the  caretaking  of  the  paui)er  and  indigent  lunatic.  The  acutelv 
insane  of  the  poorer  classes  are  best  tn^ated,  at  present,  in  our  large 
public  institutions  ;  and  those  among  the  ni<Hlorately  well-to-do  either  at 
home  or  in  the  small  j)rivate  asylums.  Only  the  insane  of  the  wealthy 
classes  can,  perhaps,  enjoy  and  carry  out  i<leal  methods  of  treatment  in 
their  own  homes,  in  country  houses,  or  in  foreign  travel. 
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It   is,  of  course,  needless  to  say  that  there  are  many  degi'ees  of 
insanity  ;  that  there  are  hundreds  of  cases  tliat  are  never  obliged  to  go 
to  an  asylum  at  all ;  that  in  society  are  many  insane  persons  carrying  on 
l^itimate  occupations  and  caring  for  themselves  and  families  ;  and  that, 
on  the  other  hand,  there  are  cases  for  which  nothing  but  commitment 
to  an  asvlum  would  be  suitable  or  feasible.     But  we  should  not  send 
any  patient  to  an  asylum   unless  he  needs  restraint  because  of  danger 
to  himself  or  others,  or  because  proper  treatment  and  super\'ision  are 
difficult  in  his  home,  owing  generally  to  poverty  or  other  insurmountable 
conditions.     The  sooner  a  case  of  acute  insanity  occurring  in  a  pauper 
or  an  indigent  is  removed  to  an  asylum,  the  better  are  his  chances  for 
recovery.     This  merely  signifies  that  the  earlier  treatment  is  undertaken 
by  those  who  are  familiar  with  the  management  and  care  of  the  insane, 
the  better  for  tlie  patient     Early  treatment  by  physicians  of  experience 
in  psychiatry  is  demanded.     At  present  this  end  is  best  attained  by 
resort  to  the  asylums  of  the  neighborhood.     But  the  writer  has  often 
called  attention  to  the  need  of  increasing  and  extending  the  facilities 
for  the  early  treatment  of  the  insane — a  matter  which  can  be  accom- 
plished in  several  ways.       The  lines  of  progress  in  such  direction  are  : 
(1)  The   opening  of  special   reception- wards  or  pavilions   for  the 
insane  in  general  hospitals ;  (2)  the  establishment  of  psychopathic  hos- 
pitals in  large  cities ;  (3)  the  creation  of  outdoor  departments  in  con- 
nection with  asylums  situated  in  densely  populous  districts. 

Before  taking  up  the  matter  of  the  treatment  of  insanity,  a  few 
words  should  be  said  as  regards 

Prophylaxis. — Naturally,  the  question  of  the  proper  care  and  edu- 
cation of  children  with  a  tainted  line  or  lines  of  ancestry  often  comes 
before  the  physician.  Much  can  be  done  to  ward  off  impending  future 
evils  by  due  and  early  attention  to  the  mental  and  physical  evolution 
of  such  children.  One  can  not  begin  too  soon  to  regulate  the  life  of 
these  little  ones.  The  very  milk  of  a  weak  and  anemic  mother  may 
diminish  the  feeble  resistance  of  a  degenerate*  child.  From  the  day  of 
birth  the  prophylaxis  must  begin.  The  points  to  be  observed  in  the 
effort  to  accomplish  this  are  as  follows : 

1.  Cultivate  the  body  of  the  growing  child.  Develop  him  physi- 
cally by  careful  and  regular  diet,  regular  hours  of  sleep,  outdoor  life, 
efficient  systems  of  exercise. 

2.  Let  his  training  be  muscular  rather  than  intellectual,  manual 
training  rather  than  lessons,  especially  in  the  early  years  of  childhood. 
No  schools  until  the  age  of  seven  or  eight  years. 

3.  The  child  with  degenerate  tendencies  should  be  forbidden  all 
nervous  stimulants,  such  as  tea,  coffee,  wines,  beer,  tobacco. 

4.  Seek  to  develop  the  resistance  of  the  organism  to  all  external 
stimuli,  hardening  his  body  by  the  daily  morning  cold  bath,  frictions, 
exercise,  a  hard  bed,  a  cold  sleeping-room ;  accustoming  his  mind  to 
the  courageous  endurances  of  pain  and  mental  stresses. 

5.  Guard  well  the  epoch  of  puberty. 

6.  Let  the  occupation  chosen  for  later  years   be  also  one  for  the 
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muscles  rather  than  for  the  mind,  an  outdoor  rather  than  an   indoor 
calling,  a  country  rather  than  a  city  life. 

Isolation. — -On  being  called  to  see  a  patient  suffering  from  inaanityy 
the  first  point  which  arises  is  whether  he  should  be  sent  to  an  aiijlum 
or  not  This  is  generally  a  question  of  means.  Isolation  from  the  imme- 
diate friends  is  in  nearly  every  case  a  requisite.  If  the  patient  belongB 
to  the  indigent  or  to  the  middle  classes,  isolation  and  the  best  treat- 
ment for  his  malady  are  only  to  be  satisfactorily  obtained  in  an  aAvlum 
or  liospital  for  the  insane.  Among  the  well-to-do,  the  needed  isolation 
may  be  successfully  secured  in  his  own  house,  in  an  ordinary  sanatorium, 
or  by  means  of  travel  with  a  suitable  nurse,  companion,  or  physician. 
Tlie  kind  of  treatment  best  adapted  to  the  nature  of  the  case  must  be 
decided  by  the  physician.  The  quiet  of  a  private  house  in  the  city  or 
country  is  best  for  some  cases,  while  the  tonic  and  stimulus  of  foreign 
travel  are  indicated  in  others.  It  may  he  stated  that,  when  travel  seems 
to  b(»  the  prescription  required,  the  greater  the  change  from  the  envi- 
ronment in  which  the  mental  disorder  developed,  the  better.  The 
cities  of  Great  Britain  and  the  Continent  do  not  differ  essentially  from 
our  own  cities,  and  patients  should  not  be  sent  to  such  places  with  the 
idea  of  securing  a  change  of  environment.  Norway  in  summer,  £gypt 
in  winter,  and  Mexico  in  either  summer  or  winter,  are  re^ons  which 
offer  the  greatest  inducements  in  the  way  of  tonics  to  the  nervous 
system  and  stimuhis  to  the  mind,  and  all  three  are,  at  the  same  time, 
|)eculiarly  restful  and  cahnative. 

If  these  methods  of  home,  country  house,  or  travel  are  for  any 
reason  impracticable,  then  the  smallest  private  asylum  that  can  be  found 
is  to  be  selecited,  for  the  fewer  other  insiinc  j)ers()ns  and  the  greater  num- 
'  ber  of  sane  persons  the  patient  conies  in  contact  with,  the  better  will  be 
liis  chances  for  nHU)very.  There  is  a  need  for  physicians  in  practice  in 
the  country  who  will  be  (hily  authorized  and  empowered  by  law  to 
receive  in  their  own  homos  and  care  for  one  such  patient.  The  chief 
drawback  in  home-treatment,  if  long  continued,  is  usually  the  bad  effect 
of  association  with  an  insane  person  upon  other  members  of  his  faniilv, 
particularly  if  they  Ix;  neuropathic.  With  a  sufficiency  of  nurses  and 
n)oni,  there  is  no  contingency  in  the  treatment  of  the  insane  that  can 
n(>t  be  tj:uar(led  a<j^ainst.  These  beinji^  provided,  the  worst  features  in  a 
C4is(%  sueh  as  violence,  hotnieidal  and  suicidal  tendencies,  attempts  at 
self-mutilation,  etc.,  may  be  as  well  avoi<le(l  outside  its  inside  of  an 
asylum.  There  are  eascv  in  which — thoutrh  I  am  opposed  to  mechanical 
restraint  in  great  measure — I  should  employ  long-sleeve<l  night-ijow"ns, 
or  even  eaiuiscJes,  rather  than  let  them  (i^o  iVom  home  before  all  means 
of  cure  had  been  tried  at  least  for  a  few  weeks'  time. 

The  eonditions  and  propensities  that  we  have  to  combat  arc  manv. 
TIh'  ehoiee  of  method  nuist  be  the  result  of  careful  deliberation,  and  after 
ju(li<ual  survey  of  all  the  features  ])resented.  We  usually  need  the 
assistance  of  skilled  and  experienced  nurses.  Thanks  to  the  asvlum 
tniininjij-schools,  there  are  numbers  of  sueh  trained  nurses  of  both  sexes 
to  be  ha<l  in  our  large  cities. 
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TREATMENT  OF  ACUTE  CASES. 

In  acute  cases,  whether  of  mania  or  mehuicholia,  it  has  been  my 
experience  tliat  confinement  to  bed  is  a  valuable  factor  in  cure.  Hence, 
on  being  called  to  such  a  case,  I  have  the  patient  put  to  bed.  Due 
precautions  are  taken  as  to  the  removal  of  all  sharp  instruments, 
weapons,  drugs,  cords,  door-keys,  and  the  like,  and  by  a  simple  device 
the  windows  so  arranged  that  they  may  not  be  opened  beyond  six 
inches ;  otherwise  the  furnishings  may  be  left  as  they  are  without 
attention. 

Insomnia  and  mental  and  motor  excitement  most  frequently  demand 
our  l)est  skill.  In  emergency,  I  am  in  the  habit  of  using  duboisin 
sulphate  hyjxxlermatically  in  the  dose  of  j^^  of  a  grain,  or  sometimes 
hyoscyamin,  or  hyoscin  hydrobromate  in  doses  of  from  y^^  to  ^^^j^  of  a 
grain  hypoilermatically,  though  these  latter  are  not  so  satisfactor>'  as 
dul)oisin.  But  for  routine  treatment  of  insomnia  and  maniaciil  excite- 
ment I  much  prefer  hydrotherapy  to  drugs.  In  some  cases  the  j)ro- 
longe<l  warm  bath  (70°— 90°  F.)  for  from  one-half  to  two  hours  may  be 
used,  but  in  all  cases  the  hot  wet-pack  is  apj>licable.  Sometimes  when 
the  wet-pack  does  not  suffice  to  quiet  fierce  maniacal  excitement,  I  use 
duboisin  in  addition,  or  give  doses  by  the  mouth  of  paraldehyd,  trional, 
and  sulphonal,  all  of  which  are  valuable  hypnotics. 

In  acute  depressed  conditions,  on  the  other  hand,  opiates  usually  act 
best  in  cases  in  which  hydrotherapy  does  not  subdue  the  insonmia,  dis- 
tress of  mind,  and  disordered  nervous  system.  Among  opiates,  codein 
seems  to  offer  advantages  over  others,  and  the  contraction  of  a  habit 
need  not  be  feared.  The  aqueous  extract  of  opium  or  morphin  may 
be  given  hypodermatically. 

The  refusal  of  food  is  another  element  of  danger.  Acute  insanity, 
besides  rest  in  bed,  quiet,  and  repose,  needs  overfeeding  to  balance  the 
great  waste  of  tissue  going  on  in  the  system.  While  many  cases  of 
acute  mania  will  eat  and  drink  ravenouslv  at  times,  from  the  nature  of 
things  their  actions  are  uncertain,  and  the  nurse  should  be  instructc^d 
to  feed  the  patient  almost  hourly  and  keep  account  of  what  is  given. 
Milk,  raw  eggs,  meat-juice,  and  occasional  stinudants  nmst,  in  extreme 
cases,  be  our  chief  reliance.  Having  an  intelligent  and  assiduous  nurse 
at  hand,  the  necessity  of  feeding  with  a  tube  will  only  rarely  occur. 
When  required,  the  soft  rubber  stomach-tube  may  be  introduced  by  the 
physician  through  the  mouth  or  nose,  a  funnel  attached,  and  the  liquid 
mixture  of  the  substances  named  allowed  to  flow  in. 

There  are  cases  (some  of  the  insanities  of  puberty  and  adolescence, 
and  other  forms)  in  which  anaphrodisiacs  modify  distinctly  the  trend  of 
delusions.  Tliere  are  cases  in  which  intestinal  antiseptics  achieve  note- 
worthy results ;  indeed,  the  instances  are  few  in  which  attention  to 
morbid  states  of  the  alimentarj'  cjinal  is  not  rewardwl  by  considerable 
benefit  to  the  mental  condition  of  the  patient.  Arguments  with  patients 
upon  delusions,  more  or  less  fixed  in  character,  often  has,  despite  the 
opinions  of  numerous  alienists  to  the  contrary,  decided  value  in  altering 
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their  boliefs,  and  at  times  even  eradicating  their  insane  ideas  altogether. 
It  is  true  that  occasional  argument  is  generally  of  no  avail.  Such  moral 
treatment  must  be  sedulously  and  perseveringly  employed,  daily  and  for 
weeks  or  months,  to  insure  success.  Argument  is  a  species  of  sugges- 
tion. The  tactful  and  judicious  physician  will  not  make  use  of  it  in 
cases  where  it  leads  to  irritation  and  would  seem  to  be  injurious. 

The  most  im|)ortant  remedial  agents  employed  in  insanity  are  as 
follows  : 

The  Rest-cure. — This  has  already  been  briefly  referred  to.  It  was 
in  1860  that  Hilton  begjui  his  series  of  lectures  on  rest  and  pain,  in 
which  he  point(»d  out  how  much  rest  had  to  do  with  growth  and  repair 
of  the  bodily  tissues,  and  fifteen  years  later  Mitchell  wrote  of  the  value 
of  rest  in  the  treatment  of  hysteria  and  neurasthenia.  Nowadays, 
however,  we  apply  the  principle  of  rest  to  a  great  variety  of  nervous 
disordei's.  Besides  its  indication  in  many  cases  of  hysteria  and  neuras- 
thenia, we  find  it  of  the  greatest  benefit  in  all  sorts  of  nervous  and 
mental  troubles,  and  especially  in  such  as  evince  a  tendency  to  waste  of 
tissue  and  to  exhaustion. 

Most  cases  of  acute  mania  need  to  be  treated  by  rest,  which  should 
be  made  as  absolute  as  possible.  Many  cases  of  acute  melancholia 
recover  more  quickly  when  confined  to  bed.  While  in  many  mental 
cjv**es  the  rest  should  be  absolute  for  a  period  of  several  weeks  in  order 
to  insure  a  successful  termination,  it  Ls  astonishing  how  much  l>enefit 
dtui  be  ()btaine<l  by  a  modified  rest  trejitment — that  is,  by  merely  pro- 
longing the  daily  amount  of  repose  in  bed.  The  principle  is  to  apply 
rest  metluxlically,  and  in  projX)rtion  to  the  degree  of  nervous  exhaus- 
tion, strain,  or  irritation. 

When  rest  is  made  nearlv  absolute,  it  is  necessary  that  tissue  meta- 
holism  should  be  encouraged  by  attention  to  the  amount  and  quality 
of  fixnl,  an<l  especially  by  substitution  of  some  passive  artificial  exer- 
cise for  the  active  movements  u|M)n  which  the  organism  luis  hitherto 
depended.     This  is  accomplisluKl  chiefly  l)y  massage. 

Massage. — Massage  was  a  favorite  remedy  and  luxury  in  ancient 
Roman  times,  when  it  figure<l  as  the  Aliptic  Art  ;^  so  that  it  is  not  at  all 
a  new  renuHly,  l)ut  its  vogue  in  recent  veal's  has  assumed  enormous  pro- 
portions, and  it  has  received  a  scientific  study  and  systematization  to 
which  the  an('ients  were  strangers.  This  rubbing,  beating,  and  knead- 
ing of  the  trunk  and  linil)s,  when  skilfully  done,  is  an  essential  adjunct 
to  the  absolute  rest  treatment.  It  is  invaluable  in  many  kinds  of  pain, 
and  it  often  surpasses  drugs  as  a  s(K)ther  of  irritiition  and  an  inducer  of 
sleep. 

Diet. — It  is  needless  to  sav  that  in  connection  with  a  form  of  rest 
treatment  simplicity  should  be  th(»  rule  as  regards  food.  The  selection 
should  be  made  from  the  jx>int  of  view  of  easy  digestibility,  and  fore- 
most in  this  regard  stand  milk  and  its  various  prej)a rations.  Where 
milk  can  not  l>e  taken  in  its  ordinary  form,  some  more  digestible  prepa- 
ration may  be  employed,  such  as  peptonized  milk,  koumiss,  matzoon, 

»  "Tlie  Aliptic  Art:    a  Historical  Study,'*  by  the  author,  "Phil.  Med.  News,'' 

Aug.  11,  1883. 
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or  somal.  In  cases  undergoing  a  rest  treatment  this  is  the  main  staple 
of  food,  and  it  should  be  given  frequently  and  in  considerable  quantity. 
Overfeeding  is  indeed  another  principle  in  the  treatment  of  any  of  the 
ne^^•ous  and  mental  diseases  in  which  exhaustion  is  a  feature.  Tims, 
absolute  rest  and  overfeiiling  must  be  our  chief  reliance  in  acute  mania, 
and  in  severe  typc»s  of  melancholia.  Many  cases  require  feeding  every 
hour  or  two  hours.  Raw  or  soft-boiled  eggs,  rare  or  raw  beef,  sj>eciaHy 
prejiared  cereals,  and  sometimes  green  vegetables  and  fruits  may  be 
added  to  the  diet  (By  specially  prepared  cereals  I  mean  simple  boiled 
rice,  stale  bread  in  the  form  of  toast,  or,  better,  bread  which  has  been 
twice  baked — Zwieback).  Stimulants  are  only  occ^isionally  indicated, 
and  then  especially  in  acute  maniacal  or  other  dangerously  exhausting 
conditions. 

A  somewhat  similar  form  of  diet  is  appropriate  for  mental  disturb- 
ances having  a  rheumatic  or  gouty  diathesis  as  a  basis.  The  same  diet 
is  essential  in  all  cases  of  insanity,  neurasthenia,  epilepsy,  and  so  on, 
which  seem  to  depend  u{)on  autointoxication  from  fermentative  or 
putrefactive  changes  in  the  intestinal  contents,  and  such  cases  we  find 
nowadays  to  be  not  at  all  infrequent. 

Hydrotherapy. — When  in  1893  I  wrote  a  paper  on  "  Hydmtherapy 
in  the  Treatment  of  Nervous  and  Mental  Disoasc\s  "  ("  Amer.  Jour,  of 
the  Med.  Sciences,"  February,  1803),  tlierc  was  really  no  j)lace  in  the 
city  of  New  York  to  which  one  could  send  patients  and  have  his  own 
ideas  as  to  treatment  faithfully  carried  out ;  nor  did  I  know  of  a  single 
asvlum  for  the  insane  in  this  countrv  installed  with  hydrotherapeutic 
apparatus,  such  as  I  had  seen  in  a  number  of  asylums  abroad,  even 
in  so  remote  a  country  as  Greece.  Now  I  could  nimie  many  public 
and  private  asylums  which  are  equipped  with  arrangements  for  this 
purpose. 

VVater  affects  the  nervous  system  in  a  variety  of  ways. 

Cold  baths  increase  and  warm  baths  diminish  the  irritability  of  the 
brain  and  spinal  cord  in  a  reflex  manner  by  stimulating  the  sensory 
and  vasomotor  nerves  of  the  skin,  thus  influencing  the  cerebrospinal 
circulation. 

Short  cold  baths,  especially  wheii  combined  with  sprinkling,  sliower- 
ing,  or  rubbing,  are  powerfully  stimulating,  exhilarating,  and  tonic. 
Cold  baths  stimulate  peristalsis  and  the  visceral  reflexes  in  the  cord, 
and  increase  blood-pressure.  Prolonged  warm  baths,  steam  and  hot- 
air  baths,  and  the  hot  j^>ack  are  relaxing,  fatiguing,  and  tend  to  induce 
sleep.  Warm  baths  diminish  arterial  tension  and  reduce  the  irritability 
of  individual  nerves  and  the  whole  nervous  system.  The  spinal  douche 
is  of  the  greatest  service  in  many  nervous  disorders,  because  of  its  re- 
markable tonic,  revulsive,  an<l  derivative  effects.  It  is  a  p<iwerful 
mental  as  well  as  physictd  stimulus.  By  means  of  various  nozzles  it  is 
ejectetl  in  the  form  of  a  strong  stream  uj>  and  down  the  back  of  the 
patient  for  a  few  seconds  only,  at  a  distance  of  some  ten  feet.  Patients 
with  good  reaction  do  not  need  any  sj)ecial  j)rej)aration,  but  at  the 
beginning  it  is  well  to  have  the  patient  take  a  warm  bath  or  stay  a  few 
minutes  in  a  hot-air  box    previous  to  its   application.     At  the  first 
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s^nces  the  water  should  not  be  too  cold.  Later,  it  may  be  gradually 
lowered  to  50°  F.  It  should  be  taken  every  day,  when  possible.  Oc- 
casionally this  cold  spinal  douche  is  alternated  with  a  hot  douche  (the 
so-called  Scotch  douche).  This  is  an  excx»edingly  successful  proceaure 
in  many  eases  of  hysteria,  neurasthenia,  and  in  lethargic  and  hysterical 
forms  of  insanity,  where  there  are  sluggish  intellect,  great  depression, 
apathy,  stupor,  caUdepsy,  etc.,  and  in  any  case  of  nervous  and  mental 
disease  where  anemia,  chlorosis,  or  gastric  trouble  exists. 

In  insomnia  there  is  no  other  remedy  so  generally  efficient  and  at 
the  same  time  so  innocuous.  I  have  seen  it  successful  in  wake- 
fulness from  every  kind  of  cause,  and  in  castas  seemingly  intractable 
to  other  remedies.  There  are  two  hydriatic  procedures  for  the 
production  of  sleep.  One  is  the  prolonginl  warm  whole  bath,  at  a 
temperature  of  70°  to  90°  F.,  for  from  one-lialf  to  two  hours  just  before 
retiring.  This  is  indicated  in  mild  cases  of  insomnia.  But  the  hot 
wet-pack  is  more  effectual  and  more  widely  applicable  in  all  forms  of 
sleeplessness,  whether  in  nervous  or  insane  individuals.  It  is  applied 
in  tins  way  :  A  blanket,  nine  by  nine  feet,  is  spread  ui)on  the  patient's 
bed,  and  upon  this  a  sheet,  wrung  out  dry  after  dipping  in  hot  water,  is 
laid.  The  patient  lies  down  upon  this,  and  the  sheet  is  at  once  evenly 
arranged  about  and  pressed  around  the  whole  body,  with  the  exception 
of  the  head,  after  which  the  blanket  is  also  immediatelv  likewise  closely 
adiusteil  to  everv  part  of  the  patient's  bodv.  Other  dry  blankets  raav 
now  be  addinl  as  seems  necessary.  The  patient  remains  in  this  an  hour 
or  longer ;  all  night,  if  asleep. 

I  know  of  no  better  treatment  of  aiuite  maniacal  conditions,  for 
instance,  than  r(\st  in  \hhI,  overfetnling,  the  hot  wet-pack,  and  the  occa- 
sional etn|)loyment  of  some  slcep-pnxhicing  agent. 

Treatment  of  Auto-intoxication. — Ilesearehes  in  the  physiologi- 
cal chemistry  of  digestion,  as  well  as  observations  in  many  jiathologieal 
conditions,  havt;  established  that  auto-intoxi(nition  from  the  absoq>tion 
of  poisonous  substances  generated  in  the  alimentary  (^nal  by  putre- 
factive and  fermentative  processes  is  not  only  a  real  thing,  but  a  fre- 
quent factor  in  the  etiology  of  a  numl)er  of  nervous  disorders,  such  as 
headache,  neurasthenia,  hysteria,  neunilgia,  and  even  graver  maladies, 
like  epilepsy,  melancholia,  mania.  It  behooves  us,  therefore,  in  these 
diseas(»s,  to  investigate  (*arefully  for  evidence  of  any  such  cause.  Peri- 
odical or  constant  attacks  of  gjiseous  diarrhea  are  somewhat  indicative 
of  this  eotidition.  Frecpiently  the  condition  of  the  l)owels  furnishes  no 
information  of  the  actual  state  of  affairs.  Recent  researches  tend  to 
show  that  an  ex(U'ss  of  ethereal  sulphates  in  the  urine  (indican)  in 
connection  with  other  symptoms  is  a  g(K)d  index  of  auto-intoxication. 

When  anto-intoxication  is  susjK^cted  as  the  causjitive  factor  in  any 
nervous  disorder,  it  is  essential'  to  regulate  the  diet  in  the  manner 
already  mentioned,  and  there  are  at  our  disposition  a  number  of  intes- 
tinal antiseptics  which,  though  not  always  efficient,  are  yet  often  of 
very  great  benefit.  I  have  found,  in  my  own  practice,  that  l>eta- 
naphtol  is  one  of  the  best  intestinal  antiseptics.  I  give  it  in  cai)sules 
of  five  grains  each,  two  hours  after  eating,  with  water.    In  several  cases 
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of  epilepsy  and  of  melancholia  it  has  acted  exceedingly  well.  In  many 
cases  of  epilepsy  salicylate  of  soda  has  also  proved  itself  of  great  value. 
Salol,  too,  is  a  good  intestinal  antiseptic.  Sometimes  I  liave  made 
excellent  use  of  peppermint  for  the  same  puriK)8e.  I  think  the  abun- 
dant use  of  Nvatcr  a  necessary  adjunct  in  the  treatment,  usually  advising 
the  drinking  of  hot  water  several  times  daily  on  an  empty  stomach,  and 
sometimes  adding  thereto  frequent  flushing  of  the  large  intestine  with 
warm  water. 

Slectrotherapy. — General  faradization  with  a  current  sufficiently 
strong  to  contract  tlie  muscles  has  much  tlie  same  value  as  massage 
where  the  rest-cure  is  employed ;  it  exercises  the  muscles  and  stimulates 
metabolism.  Over  and  above  this  it  has  a  tonic  eftwt.  Galvanism  is 
only  of  iLse  in  complicating  conditions,  such  as  neuralgias,  sciatica,  and 
the  like.  The  same  is  true  of  the  static  and  sinusoidal  currents. 
Electrization  of  the  head  for  the  purpose  of  influencing  ilhisions,  hal- 
lucinations, and  delusions  is  occasionally  of  service,  but  doubtless  its 
influence  is  almost  wholly  of  a  suggestive  nature.  However,  it  is  not 
to  be  interdicted  on  that  account,  for  suggestion  is  in  itself  a  valuable 
therapeutical  adjunct,  and  so  good  a  metliod  of  iiu'reasing  its  usefulness 
as  is  afforded  by  electricity  is  not  to  be  slighted.  Suggestion  is  a  species 
of  j)sychic  therapy. 

Drugs. — The  narcotics  are  of  great  importance  in  the  treatment  of 
insanity.     Among  these,  opium  and  its  alkaloids  easily  stand  flrst. 

Opium,  morphin,  codein,  all  have  a  hypnotic  effect,  but  their 
especial  value  lies  in  their  sedative  influence  upon  mental  hyperesthesia, 
anxious  states,  etc.;  in  their  contraction  of  the  blo(xl-vessels,  and  in 
their  stimulation  of  the  nutrition  of  the  central  nervous  system.  The 
hyiKKlemiatic  use  is  best.  They  are  j)articularly  indicated  in  melan- 
cholia, acute  alcoholic  psychoses,  and  hallucinatory  paranoia,  very 
seldom  in  maniacal  states.  They  are  contraindicated  in  most  maniacal 
conditions,  collapse,  fatty  heart,  uncomjK'nsated  valvular  disease,  and 
marasmus.  The  patient  should  not  know  the  name  of  the  drug  used. 
Opium  and  codein  are  preferable  always  to  mor[>hin,  because  of  less 
danger  of  forming  a  habit.  The  doses  must  be  gnidually  increjised. 
The  constipation  at  first  present  during  the  administration  of  opiates 
disappears  later. 

Hyoscin,  hyoscyamin,  and  duboisin  are  isomeric  alkaloids,  and 
have  much  the  same  qualities  and  are  alike  in  their  effects  U|X)n  the 
organism.  Next  to  the  opiates  they  form  the  chief  dnigs  of  the 
alienist's  armamentarium.  Their  great  value  lies  in  their  sedative 
influence  upon  motor  centers.  They  are  used  hypodermatically  in  doses 
of  from  y^  to  -^  of  a  grain.  Almost  immediately  after  injection  the 
muscles  IxKJome  inco()rdinated  and  weak,  and  in  ten  or  fifteen  minutes 
the  patient  sinks  into  a  light  slumber  which  lasts  from  six  to  eight 
hours.  The  peripheral  arteries  are  contracted,  giving  the  patient  a 
striking  pallor ;  the  breathing  is  slowwl,  the  pulse  retarded  or  made  in- 
termittent, the  throat  rendered  ver\'  dry,  and  the  pupils  enlarged  and 
accommodation  paralyzed.  These  drugs  are  contraindicated  in  heart 
disease,  and  in  no  case  should  they  be  continued  any  length  of  time- 
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Precious  as  they  are  on  the  right  occasion,  their  employment  should  be 
subject  always  to  the  careful  and  judicious  supervision  of  the  {dhysidaiL 

Another  feature  of  their  physiological  action  to  be  borne  in  mind  is 
their  i)ower  to  induce  dreadful  hallucinations  in  a  well  person — a  fiwt 
which  emphasizes  the  need  of  care  in  administering  them  to  an  indi- 
vidual whose  mind  is  trembling  in  the  balance.  JLong^-oontinaed  use 
of  these  alkaloids  interferes  with  nutrition. 

From  wliat  has  been  said  of  the  action  of  these  drugs,  it  will  be  seen 
that  their  effectiveness  is  most  manifest  in  conditions  of  motor  excite- 
ment, in  mania,  agitated  melancholia  ^combined  with  morphia),  in 
agitated  dementia,  and  in  the  motor  excitement  of  epilepsy  or  pareaia. 
I  liave  often  l)een  able  to  feed  excited  i)atients  who  rdTused  food,  imme- 
diately after  the  injection  of  the  alkaloid,  during  the  few  minutes  thst 
elapse  before  the  a<lvent  of  sleep. 

The  bromids,  aside  from  their  particular  value  in  epileptic  psy- 
choses, are  often  useful  in  other  forms  of  mental  disease^  owing  to  their 
effect  in  diminisluug  cerebral  activity  and  reflex  irritability.  In  epilep- 
tic insanities  the  combination  of  the  bromids  and  opium  is  especially 
effective.  Tliey  are  of  use  in  any  mental  excitement  which  is  con- 
joined with  some  n^flex  irritsibility  (illusioiLs  and  organic  sensatioDS^ 
uterine  and  genital  disonlers).  As  an  anti-aphrodisiac  tliey  are  employed 
in  insanity  with  orotic  manifestations.  In  large  doses,  sixty  to  ninety 
grains  and  over,  they  act  well  as  a  safe  and  innocuous  hypnotic 

Chloral  hydrate  is  not  so  mucli  used  as  formerly,  though  its  hyp- 
notic effect  n^sembles  very  closely  natural  sleep.  It  is  applicable  ta 
acute  liallueiiiatory  conditions,  insanities  associated  with  cliorea,  and  in 
the  epileptic  psychoses.  In  status  epih^pticus,  ytcv  rt»ctuiii  it  is  one  of 
the  most  vahmble  reinruliiil  agents.  In  some  conditions,  combinations 
of  chlonil  with  morphin  arc  of  niueli  utility.  Ghlonil  is  a  heart  |H>ison, 
aii<l  its  us(?  is  contraindicjated  in  ciinliac  and  vascular  disease.  Chloral- 
auiid  is  of  little  value. 

Paraldehyd  is  a  sini])le  hypnotic  whoso  utility  is  not  sufficiently 
apprceiatiKl.  Naturally,  its  l)a(l  t^istc  and  the  rather  disajj^reeable  odor 
left  upon  the  breath  have  limited  its  sphere  of  usefulness  ;  but  it  has 
no  bad  intiucnr-c*  upon  the  heart  or  nutrition.  It  can  be  ^iven  in  heart 
disease,  and  |)ati('nts  seem  to  thrive  and  trrow  fat  upon  it.  The  dos^*  is 
from  one-half  to  two  drams,  but  inereasinj:;  dose-;  are  ncxjessiiry  and  I 
have  had  patients  who  have  taken  four  or  more  <lrams  at  a  dose.  It  is 
especially  useful  iti  conditions  of  inanition  and  in  insanities  founded 
upon  hysteria  or  neurasthenia.  The  taste  and  odor  of  the  druir  can  he 
concealed  in  orati<re-water  or  weak  l)randy.  Ainylene  hydrate  is  of  les? 
value  ;  it  stands  l)etween  chloral  atid  ])araldehyd. 

Trional  and  sulphonal,  assini|)le  slee|)-producin^ agents,  are  preemi- 
nent where  notliini;  but  sleep  is  the  object  t«)  be  attained.  Trional  acts 
(piickly,  sulphonal  slowly  ;  hetice  a  <'onil)ination  of  the  two  in  equal  do^^ 
is  particularly  fortunate  in  its  results,  inducini>:,  as  it  does,  rapid  and 
pn>l<Miged  slumber.  Five  to  ten  jLjrains  each,  or  more  if  indicate<l  mav 
Ix'^iven  at  be<ltinie  with  a  jrlass  of  hot  milk.  The  tasteless ness  of  thfti 
drugs  affords  the  iM)ssil)ility  of  administering  them  without  the  knowledge 
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of  the  patient,  mixed  with  salt  or  sugar,  or  spread  with  butter  upon  bread. 
Sulphonal  used  for  a  long  period  produces  muscular  weakness  and  in- 
coordination. Both  of  these  agents  may,  after  a  time,  give  rise  to  some 
disorder  of  the  alimentary  canal.  They  are  said  to  occasionally  increase 
the  intensity  of  auditory  hallucinations. 

Moral  Treatment. — Psychotherapy  is  among  the  most  important 
means  of  treatment  of  insanity.  The  general  practitioner  is  especially 
cona?me<l  with  it  in  the  early  stages  of  mental  disorder ;  later,  if  the 
piitient  is  turned  over  to  the  care  of  the  asylum,  it  is  still  of  the  utmost 
importance,  and  the  physicians  in  institutions  know  well  the  necessity 
and  utility  of  moral  agencies  in  effecting  a  cure  or  in  at  least  amelio- 
rating the  condition  of  their  charges.  Physicians  who  have  much  to  do 
with  ordinary  functional  nervous  disorders — hysteria,  neurasthenia,  mild 
depression,  and  hypochondriasis — are  familiar  with  the  wonderful  influ- 
ence they  are  able  to  exert  over  the  mental  attitude  of  patients  thus 
afflicted,  by  kindness,  patience,  firmness,  interest,  and  sympathy.  Every- 
thing they  say  or  do,  if  rightly  said  or  done,  cx)nveys  a  suggestion, 
inspires  hopefulness,  increases  ihv  efficacy  of  their  prescriptions,  points 
out  the  way  to  health  and  a  new  lease  of  life.  The  insane  also  are  in 
the  same  way  dominated  by  the  personality  of  the  physician  and  of 
those  chosen  to  carry  out  his  instructions.  S<^mo  physicians  are  fortu- 
nate enough  to  possess  peculiar  gifts  in  this  way,  and  their  influence  is 
potent  for  incalculable  good.  Aside  from  this  personal  influence,  the 
physician  is  called  upon  to  direct  and  regulate  th(»  entire  disposition  of 
the  time  of  the  pitient  and  to  make  for  him  the  envin)nment  suitable  to 
his  malady.  He  prescribes  isolation  from  friends,  the  care  of  strangers, 
the  rest-cure,  the  periods  and  kinds  of  exercise*,  the  mental  and  manual 
<x?cupations,  the  amusements,  all  of  which  go  to  make  up  j)sychotherapy. 
Some  of  the  principles  of  this  moral  treatment  we  will  now  briefly  touch 
u|X)n. 

The  value  of  isolation  in  melancholia  and  of  the  rest-cure  for  both 
acute  mania  and  melancholia  luis  already  been  mentioned.  There  are 
cases  of  melancholia,  however,  in  which  a  modified  rest-cure  is  better 
than  the  complete  rest-cure.  In  such  c^ses,  after  recumbence  in  bed 
fn)m  six  in  the  evening  until  noon  the  next  day,  much  of  the  afternoon 
may  be  spent  in  simple  exercise,  such  as  walking  slowly  about  out-of- 
doors.  It  is  best  not  to  seek,  by  amusements,  visits  of  friends,  and  other 
cheerful  devices,  to  raise  the  melancholiac  fn^m  his  depression,  for  usually 
these  attempts  rather  add  to  his  misery  by  force  of  contrast.  A  neutral 
atmosphere,  so  far  as  the  emotions  are  concerned,  is  best,  though  an 
occasional  word  of  confident  reassurance  is  useful. 

In  acute  stages  of  insanity  it  is  best  not  to  discuss  the  hallucinations 
and  delusions  of  the  patient,  although  neither  physician  nor  nurse 
should  ever  fall  in  with  or  act  upon  his  erroneous  ideas.  Whenever 
good  judgment  suggests,  a  brief  but  j)ositive  denial  of  the  truth  of  the 
imaginings  of  the  patient  should  be  made.  I^ater  on  such  correction 
may  with  advantage  be  made  more  frequently  and  constantly. 

When  the  patient  is  not  taking  a  rest-cure,  (wcupation  of  some  kind 
is  essential  to  his  progress  toward  recovery.     Most  useful  are  all  forms 
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of  muscular  or  manual  employment,  for  labor  of  this  kind  keeps  the 
attention  more  or  less  fixed  upon  what  is  being  done,  the  flow  of  ideas 
is  cheeked  and  limited  to  a  considerable  degree,  and  the  mind  is  pre- 
vented from  concentrating  itself  u[)on  illusions,  hallucinations,  and 
delusions.  Moreover,  muscular  exercise  is  an  outlet  for  superfluous 
energy  ;  motor  excitement  is  reduced  by  it ;  tissue  metabolism  is  accel- 
erateil ;  and  when  the  work  is  over,  the  organism  gains  all  the  more 
readily  a  certiiin  composure  of  mind  and  reiK)se  of  body.  Out-ofnloor 
occupation  is  best — ^ganlen  and  field  work  for  men,  garden  work  ibr 
women  ;  walking,  bicycling,  etc.,  for  either  sex.  Among  indoor  em- 
ployments we  have  ordinary  housework,  drawing,  knitting,  sewing, 
embroidery,  ciirpentrv,  wood-carving,  etc.,  all  of  which  employ  the 
muscles  method ii^lly.  In  certain  cases  mental  occupation  is  useful, 
though  it  should  be  of  the  simplest  kind.  For  instance,  during  my 
practice  at  the  Hudson  River  State  Hospital  for  the  Insane,  we  found 
much  value  in  the  establishment  of  a  regular  count rj'  school,  attended 
by  patients  of  all  ages.  We  had  "  spelling  bees,"  copying  lessons, 
reading  aloud,  blackboard  exercises,  geography,  simple  arithmetic,  sing- 
ing, and  so  on. 

A  very  imi)ortant  point  in  the  management  of  the  insane  is  never  to 
practise  deci»ption  ujK)n  them  in  any  way.  Be  absolutely  tnithful  in 
every  statement  to  th(»m.  Never  remove  a  patient  to  an  asylum  under 
the  impression  that  it  is  a  hotel  or  sanatorium.  It  is  better  to  state 
exactly  what  is  going  to  be  done,  and  then  use  force  in  the  removal,  if 
necessarv. 

Hypnotism  has  been  frequently  practise<l  U|X)n  the  insane,  in  the 
effort  to  nuxlify  hallucinations  or  delusions,  rarely  with  any  definite 
suee(»ss,  occasionally  with  ill  results,  and  generally  with  no  effect  what- 
ever. 

There  are  a  few  conditions  among  the  insane  which  require  particular 
treatment  or  management.     Among  them  an»  : 

Suicidal  Tendencies. — Suicidal  jKitienis  are  among  those  who 
require  constiint  watching  and  the  removal  of  every  means  of  si'lf- 
injury.  This  is  often  difficult  in  trcmting  such  j)atients  in  their  own 
homes.  How  diffi(Hilt,  it  may  be  conje(*tured  from  the  fact  that,  even  in 
asylums,  with  all  their  siifeguaixls,  suicide  is  by  no  means  infrequent. 
Thus,  forty-eight  patients  in  the  asylums  of  the  State  of  New  York 
committ(Kl  suicide  between  October  1,  1888,  and  September  30,  189G. 

Suicidal  patients  are  to  be  watched  night  and  day,  and  kept  in  bed, 
and  even  put  in  restraint,  if  desperate.  I  have  known  a  patient  to 
strangle  herself  with  a  cord  while  lying  in  bed  under  the  eye  of  a 
nurse.  Another,  broke  a  small  piece  from  a  china  plate  and  trie<l  to  cut 
her  wrists  under  the  bedclothes.  While  suicide  is  most  comnum 
among  melanclioliacs,  patients  with  general  paresis,  paranoia,  epilej>tic 
psychoses,  and  toxic  delirium  sometimes  attempt  it.  The  physician 
attending  such  patients  should  sen*  to  the  guanling  of  windows  and  the 
removal  of  keys,  hooks,  scissors,  weiijwns,  drugs,  strings,  long  pins, 
matches — in  fact,  of  all  instruments  and  means  which  he  may  susj)ect 
to  be  utilizable  for  a  suicidal  purjxjse. 
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Refusal  of  Food. — Tlie  acutely  maniacal  often  can  not  be  made  to 
take  sufficient  nourishment,  because  they  do  not  stop  long  enough  in 
their  ideomotor  excitement  to  permit  of  eating.  The  watchful  and  per- 
severing niu^e  can  generally,  by  persistent  effort,  induce  the  patient  to 
swallow  a  considerable  quantity  of  liquid  food  (preferably  in  a  metal  or 
heavy  china  cup,  because  the  patient  frequently  knocks  the  vessel  from 
the  liand  of  the  nurse).  Such  patients  can  often  be  fed,  as  alr(?ady 
stated,  immediately  after  a  hypodermatic  injection  of  hyoscin  or  duboi- 
sin  before  the  supervention  of  sleep. 

Other  patients  refuse  to  eat  because  of  delusions  of  poverty  or 
poisoning,  suicidal  proclivity,  or  simply  from  absolute  distaste. 

Where  ordinary  means  fail,  the  nasal  tube  should  be  resorted  to, — 
one  of  large  caliber  with  rubber  funnel  attaclie<], — and  through  this, 
once  or  twice  daily,  a  mixture  of  a  pint  of  milk,  two  or  three  raw  eggs, 
a  little  meat-juice,  and,  if  needetl,  brandy,  may  be  introduced. 

Before  resort  to  this  means  nutritive  enemata  may  be  employed 
(three  niw  eggs,  a  half-pint  of  milk,  a  half-pint  of  water,  and  a  little 
meat-juice). 

I  have  been  in  the  habit  of  delaying  the  use  of  the  nasal  or  stomach- 
tiil>e  to  the  last  moment  of  safety,  even  for  several  days,  rather  than 
subject  the  patient  to  the  excitement  of  its  emj)loyment.  It  is  only  in 
rare  instances  that  feeding  is  not  effected  in  some  other  way  before  the 
use  of  the  tube  becomes  imjierative. 

Violence  and  Destructiveness. — Hypodermatic  medication  and  hojt 
wet-packs  are  indicated  in  periods  of  excitement  w^ith  tendency  to  vio- 
lence and  destructiveness.  It  has  already  been  intimated  that  active 
physical  labor  or  exercise  is  a  safety-valve  for  patients  with  proclivities 
of  this  kind.  Isolation  in  an  empty  room  with  protected  windows  is 
sometimes  resorted  to  in  institutions,  and  abroad  the  padded  room  is  a 
favorite  place  for  patients  whose  violent  jactitations  may  lead  to  serious 
injuries  to  himself.  The  padded  room  consists  simply  of  a  room  lined 
as  to  walls  and  floor  with  cushions.  Mechanical  restraint  is  used  in  the 
last  extremity,  when  chemical  restraint  and  other  means  have  failed. 
The  camisole  and  safety-sheet  are  employed  only  in  cases  with  desperate 
suicidal  tendencies,  proclivity  to  excessive  nutsturbation,  great  violence 
and  destructiveness,  and  where  needed  to  keep  in  place  surgical  dress- 
ings, splints,  etc.  In  asylums  mechanical  restraint  has  been  nowadays 
almost  entirely  abandoned. 

Masturbation. — Masturbation  is  more  often  the  consequence  and 
concomitant  of  insanity  than  its  cause.  It  may  be  ameliorated  occa- 
sionally by  drugs  like  bromids,  camphor,  and  lupulin.  Cold  baths  and 
hard  physical  labor  are  more  successful  in  combating  this  habit.  In 
excessive  masturbation,  constant  watching  day  and  night  or  the  use  of 
mechanical  restraint  is  necessary.  The  use  of  blistering  fluids  on  the 
genital  organs  is  only  of  temporary  service.  There  are  instances  in 
which  the  habit  is  so  fixed  and  so  uncontrollable — for  example,  among 
some  imbeciles — ^that  surgical  interference  would  be  quite  justifiable 
(castration,  clitoridectomy,  ovariotomy,  section  of  the  pudic  nerves, 
ligation  of  the  vas  deferens). 
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CHAPTER  VI. 
MANIA* 

Definition. — Mania  is  a  form  of  insanity  characterized  by  emotional 
exaltation,  acceleration  of  the  flow  of  ideas,  and  motor  a^tation.  It  is 
probable  tliat  the  elated  mood  and  the  hyperexcitation  of  intellectual 
])rocesses  are  both  primary  and  simultaneous  in  their  development 
The  motor  excitement  results  from  the  conversion  of  the  swiftly  flowing 
ideas  into  acts. 

Etiology. — ^There  is  no  special  etiology  for  mania — what  has  been 
said  in  the  chapter  on  General  Etiology  has  application  to  this  form.  It 
may  he  said,  however,  that  mania  is  ordinarily  a  disorder  arising  between 
the  twelflh  and  twenty-fifth  years ;  that  it  is  more  common  in  females 
than  in  males ;  that  individuals  of  siuiguine  temperament  are  most 
liable ;  and  tliat  it  is,  upon  the  whole,  rather  an  infrequent  type  of  in- 
sanity. Hercilitary  taint  is  found  in  seventy-five  per  cent,  and  degen- 
erative stigmata  in  twenty  per  cent,  of  eases.  The  percentage  is  laiger 
for  the  perio<li(?al  form. 

Mental  Symptoms. — ^An  outbn^k  of  mania  is  preceded  by  a 
pericKl  of  depression  lasting  from  a  few  days  to  a  few  weeks,  sometimes 
n^  long  as  two  months.  This  prodromal  stage  is  characterized  by  a 
general  feeling  of  malaise,  vague  uneasiness,  and  hy{)ochondriacal  com- 
plaints, accoinpaniiHl  often  by  headaches,  ceplialic  paresthesias,  constipa- 
tion, loss  of  appetit*',  sleeplessness,  and  some  loss  of  flesh. 

When  th(»  true  mental  disorder  begins  to  manifest  itself,  the  sorrowful 
mood  begins  to  give  way  to  an  exalted  eondition,  which  the  imtient 
looks  upon  as  a  state  of  renewed  health  and  well-l)eing:.  He*  takes  a 
renewtnl  interest  in  everything,  and  biK'oines  unusually  cheerful  and 
talkativ<\  The  (lej>:r(»e  (jf  increasing  exaltation  varies  nuich  in  different 
eases.  In  mild  eases  the  patient  begins  to  surprise  his  intimates  bv  his 
hxiuaeity,  facetious  remarks,  j(M*ularity,  and  l)y  his  rather  inniioderate 
aeti(Mis  atid  undertakings.  He  enters  n])on  many  new  schemes  ;  makts 
itinuinenil^le  ealls  upoti  friends  and  aecjuaintanees  ;  writes  nunil>erless 
letters  ;  ])iirehases  unneeessarv  articles  ;  and  is  inclined  to  exc(*ssive  in- 
(Inlgency  in  tol)acco,  wine,  and  venerv.  Tliere  is  consider{d>le  niolnlitv 
or  lability  of  the  <'tnotions,  so  that  the  elation  may  readily  i>ass  into 
conditions  of  anger  or  tears  over  trifles.  In  more  severe  tyi>e8  all  of 
these  symptoms  are  agjrnivat^Kl.  A  verital)le  chaos  of  idt»as  thronirs 
throngh  his  mind,  and  the  effects  u|>on  niovenietit  of  this  crowding  series 
of  ideas  amount  to  a  constant  motor  airitation.  The  patient  laughs, 
<leclain)s,  sin<i:s,  shouts,  mak(*s  grimaces,  dances,  runs  about,  and  bec<mies 
destructive  and  filthy,  all  inhibitory  idea-associations  ceasing  to  have 
any  influence  over  the  rioting  torrent  of  thought.  In  still  severer 
grach's  we  have  the  picture  of  an  acute  deliriutn,  boisterous  incoherence 
a  motor  agitation  attaining  to  violent  jactitation,  and  an  actual  and  con- 
sidendile  increase*  of  temiK»rature. 
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Tlie  pitieiit  with  mania  is  fundamentally  optimistic  and  egotistic. 
Eventliing  about  him  is  rose-colored.  He  feels  rejuvenated  ;  rejoices  in 
his  Iw.'altli,  strength,  and  vitality  ;  is  deliglited  with  the  vivacity  of  his 
ideas  and  the  untramnicled  virility  of  his  intellectual  proc<!»«ses.  His 
genera)  and  special  sensibilities  are  ordinarily  iinafft'eted  ;  in  only  almut 
one-fifth  of  the  caties  arc  illusions  and  ha1Uieinatii)ns  pr<^fient,  ami  these 
are  almost  always  limited  to  vision.  OccasionaMy  there  are  illusions 
and  hallucinations  of  taste  and  touch.  Ilhisinns  of  the  s|)ociiil  senses 
are  more  frequent  than  lialhicintitinns.  The  manias  of  cxtn'nie  youth 
or  age  and  alcoholic  mania  are  especially  jmiiie  to  manifest  hallucina- 
tioiis.  Mania  marked  by  the  presence  of  numerous  illusions  and  hallu- 
cinations is  often  designated  as  halhieinatoni-  mania. 

The  accelerated  flow  of  ideas  in  mania  is  naturally  most  conspicuous 
in  the  speech  of  the  patient,  which  varies  from  g-arrulity  to  It^rrhea. 
In  the  milder  degrees  of  hxiuacity  we 
are  still  able  to  follow  the  sequence  of 
associations.  The  sentences  are  often 
bound  ti^ther  by  the  onlinary  relation- 
ship and  connections  of  ideas,  but  among 
which  many  latent  ideas  spring  into  coii- 
Bciou.sness  and  expression ;  and,  again, 
the  sounds  of  words  siwken  suggest 
others  of  similar  sound,  giving  rise  to 
rimes  and  assonances.  Thus,  the  sight 
of  the  physician  may  suggest  drugs,  a 
certain  ajiothecary,  in  a  special  street, 
in  sonic  familiar  town ;  and  the  town 
may  in  turn  give  rise  to  another  series. 
On  the  other  hand,  the  physician's  "  How 
do  you  do?"  may  invoke  a  string  of 
assonancas  (verbigeration)  commingled 
with  sentences  expressing  their  imsoci- 
ated  ideas — shoe,  two,  new,  grew,  blue, 
crew,  etc.  But  in  the  more  striking 
grades  tlie  l<^rrhea  is  so  pntnounctHl 

that  it  is  iini»ossible  to  find  chies  to  any  association,  whether  of  sound 
or  idea.  It  becomes  a  cliaos  of  words,  consefjuent  u|)on  an  actual  <hs- 
EOciation  of  the  i<leas  in  the  nishing  streiun  of  thought — a  secondary 
incoherence.  The  entire  loss  of  inhibitory  control  of  idr.is  is  especially 
shown  in  the  absolute  lack  of  modesty,  in  the  tendency  to  the  employ- 
ment of  vulgar  and  obscene  words  and  exprcffsions.  This  profanity 
and  obscenity  become  all  the  more  astonishing  by  contrast,  when  it  is 
ob3er\'ed,  as  it  often  is,  even  in  the  most  refined  and  cultured  of  women. 

The  attention  of  the  patient  with  mania  is  extraordinarily  increased, 
80  that  the  most  Insignificant  trifle  in  his  eiivironnient  does  not  escajte 
him.  But  this  verj-  increase  of  the  power  of  attention,  combined  as  it 
is  with  an  unpausing  stream  of  ideas,  entails  an  absolute  lack  of  con- 
centration. His  attention  can  not  be  held  a  moment.  The  ]iatient'a 
memory,  too,  seems  pretcmatu rally  intense,  and  it  is  remarkable  how. 
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ailer  recovery,  he  inay  remember  all  the  details  of  his  delirious  activitf 
vrith  great  distiuetne.ss.  Indeed^  tlie  [Mitieut,  in  the  midst  of  the  chaotk 
turmoil  of  his  mind,  often  recognizes,  as  if  he  stood  apart  from  and 
judged  himself,  the  very  madness  of  his  fancies  and  acts.  The  jodp 
ment-associations  are,  in  fact,  normal. 

The  elated  mood  and  rapid  flow  of  ideas  give  rise  to  delusions  of 
expansive  character,  mostly  in  regard  to  strength,  beauty,  and  intd- 
lectual  ]X)\vers,  but  often  also  in  relation  to  wealth,  social  position,  efed 
In  severe  cases  there  are  the  most  marked  delusions  of  grandeur,  the 
patient  affirming  himself  or  herself  to  be  a  prince,  president,  king 
queen,  Christ,  the  bride  of  Christ,  the  mother  of  God,  etp.  A  peculiaritj 
of  these  affirmations  is  their  transitory'  character,  their  impcrmanenoe. 
A  patient  will,  in  the  same  breath,  call  himself  a  millionaire,  broker, 
and  king,  and  in  the  next  a  minister  of  the  gospel  and  railroad  magnate. 
If  shaq)ly  told  by  the  physician  to  stop  such  nonsense,  he  will  oftm 
say  it  was  only  a  joke,  or  he  had  sjiid  such  things  for  fun.  This  shorn 
very  well  the  latent  consciousness  of  the  {)atient  of  the  true  state  of 
affiiirs. 

The  sexual  iastinct  is  morbidly  exaltiKl,  giving  rise  in  both  sexes  to 
immcxlesty  and  obscenity  of  speech  and  manner,  and  often  to  sezinl 
excesses  and  masturbation. 

The  actions  of  patients  with  mania  correspond  in  charaeter  to  the 
degree  of  acceleration  in  the  stream  of  ideas.  When  this  is  very  gmt, 
turbulence,  violence,  and  destnictiveness  are  common,  not  with  anr 
homicidal  or  suicidal  intent,  because  they  are  incii[)able  of  acts  reqniriif 
any  particular  concentration  of  mind  or  reflection,  but  simply  as  the 
result  of  uuooutroUahle  automatic  impulsions. 

Sleoplessncss  is  <'liaractoristic  of  this  condition.  General  sensibility 
appears  to  be  iHMUunix'd,  probably  luvausc  of  the  want  of  eon  cent  rat  i(Hi 
of  thought.  Patients  seem  insensible  to  ehantjjes  of  tenijH*niture  and  u» 
severe  pain.  Such  a  state  often  masks  the  most  serious  disonlors,  like 
pneumonia  or  the  pains  of  labor.  I  onee  made  an  aatoiisv  u»)n 
a  woman  sufVeriii«r  from  acute  mania  who  (lie<l  siuldenly.  She  had  l)fon 
for  <lays  in  th<'  wildest  uproar  of  mind  an<l  ImkIv.  The  cause  of  death 
was  an  aeute  peritonitis  iVom  rnpture  of  a  perfoniting  duodenal  ukvr. 
The  peritonitis  had  evidently  existcnl  i'or  several  <lays,  yet  this  miufiil 
affcK'tion  had  eh'arly  had  no  elVeet  upon  the  eourse  of  the  mental  anJ 
motor  syni])tonis. 

S)me  eases  of  mild  maniacal  ehanieter  exhibit  a  l>eculiar  tendency  to 
lo^ie^dly  explain  and  excuse  their  insane  aets,  and  this  tvi>e  is  often 
desiirnated  a^  reasonin^r  mania. 

As  already  stated,  mania  begins  with  a  ])r(Mlromal  stap^  of  depres^it^o* 
After  the  exalted  <ta^e  has  enhninatecl  and  at  the  beginning  of  oom* 
lesexMiee,  a  reactive  sta^i^e  of  depression  is  presented,  eharncterized  ^^ 
irritability,  s(MHitiven(?ss,  and  laervinosity.  This  stag^e  of  depressi^ 
may  be  so  intens<»  as  to  be  an  actnal  melancholia  of  simple  nature  or 
aeeompanie<l  with  stupor.  In  instances  oi*  this  kind  the  pos8ibilitv(/ 
the  patient's  havin<j:  a  circular  form  of  insanity,  instead  of  a  simp'' 
mania,  is  to  be  considereil. 
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Sjfmptoms. — Exwpt  in  the  severest  type  of  mania  (acute 
dt&-]aiii  \  ihe  boilily  temperature  runs  a  normal  course,  sometimes  even 
sbc«viiic  4  subnormal  eliaracter.  In  acute  delirium  the  temjx^rature 
HUT  7v»ch  HM"  or  105*^  or  more.  The  pulse  is  small  and  normal, 
*.r  hm  Jifitily  increased  in  frinjuency  in  mania.  There  are  no  ])araly- 
surtw  IK»  true  anesthesias.  The  absence  of  fatigue  is  often  surprising. 
Tkte  dt^i*p  ivfloxos  are  exaggerateil,  as  a  rule.  The  salivary  stn^rt^tion 
k  fmjut-ntly  increasetl.  Perspiration  is  diminished  and  sometimes 
nmxt>fi*rrotrl  in  character,  so  as  to  give  a  jKH^uliar  and  often  extremely 
disftinvcable  «lor  (kakiilrosis).  Gastric  disonlcrs  are  nearly  always 
mauiifcsreil,  and  the  tongue  is  lunivily  furred,  frecjuently  dr}'.  In 
aevt-re  csl^^  albuminuria,  pn)i)eptonuria,  and  hyalin  cylinders  are 
ftf^uently  fouml.  The  general  bcKlily  weight  diminishes  during  the 
pi^ipivss  of  the  disease,  but  rapidly  in(»reases  with  convalescence.  There 
Ls  a  c»:»iTespi>niling  coiulition  of  the  apiK'tite,  an  anorexia  during  the 
early  s^age  and  until  the  culmination  ;  then  an  increase  of  apjH^tite 
amounting  t^ften  to  bulimia.  The  face  is  sometimes  slightly  suffusetl, 
but,  a**  a  rule,  marked  by  a  yellowish  ])jdh>r.  As  tlu*  patient  (»nuiciates 
this  lic<i>nies  more  iK>teworthv,  and  at  the  sjmie  time  the  features 
het^mie  pinoht*d  and  sharp  and  the  eyeballs  sunken.  This  outline  and 
ci>l«>r  of  the  face,  with  a  tendencv  to  dr^'n(^ss  of  tlu*  lips  and  a  heavilv 
furrcHl  and  diy  tongue,  are  indiaitions  of  the  ]>n)gr(ss  of  exhaustion. 

Varieties. — According  to  the  intensity  of  the  manifestations,  u[x>n 
the  basis  of  the  course  of  the  diseaise,  from  the  nature  of  certain  (*on- 
comitant  symptoms,  and,  fourthly,  in  n*lation  to  some  of  the  I'tiological 
fiictors,  mania  is  fnHiuently  dividtnl  into  several  vari(»ti(»s  bearing  some 
s]iecial  cpialificsition.  I  have  already  alluded  to  mild  and  seven*  degrtn^s 
of  mania, — mania  mitijty  mania  f;rar!f<y  and  amt^'  dcHnouH  mania, — which 
sliade  oiF  gradually  with  many  internuHliate  stages  from  one  into  the 
other.  I  have  also  mentione<l  rcamninf/  and  haUncinaionf  mania,  which 
owe  their  names  to  peculiarities  in  the  symptoms.  It  is  customary  to 
speak  also  of  acnie,  Rnbavnte,  and  chronic  nuuiia,  the  first  two  designa- 
tions referring  esi>ecially  to  the  rapidity  or  slown(»ss  of  onset,  the  last 
qualification  to  the  duration  of  the  insjuiity  in  its  maniacal  form  for  a 
year  or  many  years.  The  wonl  clm>nic  d<H»s  not  mean  incurable,  for 
cases  of  chronic  mania  of  long  standing  not  iiifrecpHMitly  r(»i»over.  The 
term  transitory  mania  was  formerly  employ (h1  to  d(»scriln»  a  delirious 
condition  of  very  brief  duration,  a  few  hours  or  a  day  or  two,  but  th(»si» 
cases  do  not  really  pn»sent  the  chanicteristic  symptoms  of  a  tnie  mania. 
Periodic  mania  is  a  form  in  whi(»h  atta(»ks  of  mania  follow  one  another 
with  perfectly  normal  but  genendly  irregular  intervals  of  days,  months, 
weeks,  or  years.  The  attacks  tlu»mselves  last  from  a  few  <lavs  to  a  few 
months.  Usually  the  pnKlromal  depressive  stage  is  absent,  the  culmi- 
nation rapid,  and  convalescence  seldom  inarked  by  the  interesting 
depressive  aflFects  of  onlinarj-  mania.  The  periodic  attacks  are  vctv  a])t 
to  be  distinguished  by  the  presence*  of  special  symptoms,  such  as  a 
reasoning  tendency,  tendencies  to  impulsive*  acts,  ai*son,  stealing,  assaults, 
sexual  and  alcoholic  exct»ssi^s,  and  to  seven*  headaches.  Tlu*  longer 
periodic  mania  endures,  the  less  distinct  become  the  normal  features  of 
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the  intervals,  Reciin-nU  niftnia  ami  infa-viUt^nt  mania,  are  «>iily  ntlier 
names  for  periodic  nmiiia.  Variims  etiolugieal  fac'tors  give  rise  to  •'iich 
designalious  as  epileptic,  al»M)holic,  murpliin,  puerperal,  senile  inaiiiii, 
etc.,  ill  some  o("  which  the  innnia  takes  a  special  color  iVoiu  its  cuui«. 
Tbuw,  tlie  tiixic  manias  are  generally  acute  liallucinatorj-  eonditious. 

Pathology. — The  moat  ciireful  luveMtigations  of  the  central  iier^'inis 
system  have  tlms  far  disfovend  no  itatholngico-anatoni ieal  hasiA  for 
mania.  The  theory  still  prevails  that  there  is  a  condition  i>rcODge::tion 
of  the  higher  hrain-centera  underlying  tlic  manifestations  ui'  mania,  hat 
this  theory  lacks  the  supixirt  of  observed  facts.  We  are,  therefore, 
constmineil  to  look  ujion  the  disorder  as  iitnutioiial  in  its  nnturo,  a?  due 
to  a  morbid  chanfp'  in  the  nutrition  of  the  cells,  in  the  way  of  deficient 
or  pcrvcrtetl  meliibitlism. 

Course  of  the  Disease. — Mania  terminates  in  recover^',  deulh, 
secondary  denieniiii,  ^^ci'imdiiry  jKiranoia,  or  chronic  niauia. 

Mecovcri/  takes  place  in  some 
seventy  per  cent,  of  cases.  Some- 
times it  is  exceedinj^lv  rapid,  Imt 
usnally  the  progress  is  gradttal  and 
rhythmical  to  the  normal  state.  This 
rhythm  is  a  sort  of  OiJcillatiQU  be- 
txveeii  himmI  and  bad  tlays,  but  \vith 
ciin-tant  improvement.  Occ;ision- 
ally  ihv  palient  inipi\>vi-s  sti-udJIv 
iind  nriiiit<Tnipt<.iIly  until  rLHMJverwi. 
Itiiovery  is  sometimiw  not  perfitl, 
no  tliul  we  speak  of  it  ils  recovery 
with  defect. 

TM'lh  takes  place  in  Imt  6ve  per 
cent  of  cases.  The  cnuse  nf  death 
is  sometimes  exhaustion,  oh  in  ncute 
.h'liritim  ;  more  often  an  int«Tcnrrent 
ntnctloii.  siK'li  as  pneumonia,  nejA- 
rilis.  :inil  th.-  like.  Hertrt  disease 
mill  iilr'nliiilism  iidd  {rreatly  to  the 
daugci'  of  leduU  terminution. 
»H-ii,i.H,i..  nii>mji  i>niii-iilia    is    the    resnlt     .>f    the 

lit!, .»H— lui.Hii.  niiiiiiji,  disonler  in  alnmt  onc-tuutli  nf  tin- 

cases.  Tlie  ilotrree  of  dementia 
varies  from  a  slight  diminution  in  some  of  the  hij;her  qualities  and 
powers  of  the  mind  to  pnmonneed  mental  cnfeciih  ment  with  vestigm 
of  the  antecedent  mania  and  complete  confusion  ami  iniidierence.  The 
vestiges  of  the  antece<lent  mania  are  commonly  in  the  form  of  motor 
agitation,  and  occasionally  hallue illations  and  rndimentary  tlelusioiw  of 
exalted  character. 

A  paranoia  secondary  to  mania  Is  met  with  in  rare  instances,  nerhi 
once  among  a  hundred  cases.    In  sneh  termination  we  olisi-rve  a  t«n " 
to  tlie  systematization  of  some  of  the  original  miiniaeal  delusions. 
Chronic  mania  \a  quite  as  rare  a  condition  as  seccmdary  |Kiranota. 
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this  terra  is  meant  a  continuance  of  the  typical  maniacal  symptoms  for 
a  long  period  of  time — a  year  or  many  years. 

It  must  be  remembered,  too,  that  an  attack  of  acute  or  subacute 
mania  may  be  merely  the  beginning  of  a  periodic  mania  or  of  a  circular 
insanity. 

» 

Diagnosis. — One  must  be  careful  not  to  confound  delirium  from 
fever  with  an  attack  of  acute  mania.  Except  in  acute  delirious  mania,  the 
absence  of  fever  in  the  mental  disorder  should  be  distinctive.  The  tlirec 
cardinal  symptoms  of  mania  should  be  kept  constantly  in  mind — viz., 
the  exalted  mood,  the  accelerated  flow  of  ideas,  and  the  motor  excitement. 
We  must  determine  whether  these  are  primary  or  secondan-  to  halluci- 
nations and  delusions,  and  whether  tlie  syndrome  is  complicated  by 
other  conditions,  such  as  general  paralysis  and  alcoholism.  A  very 
mild  degree  of  mania  may  pass  unrecognized,  unless  it  is  ]X)ssible  to 
diagnose  it  fmm  a  pronounced  change  in  the  character  of  the  individual 
and  from  the  accompanying  insomnia.  The  j)hysical  symptoms  and 
the  defect  of  intellect  should  suffice  to  distinguish  the  exaltetl  stage  of 
general  paresis  fn)m  an  acute  mania.  The  delusions,  too,  of  paresis 
have  a  peculiar  monstrosity  of  character  that  differentiates  them  from 
the  exalted  ideas  of  the  maniac.  Sometimes,  however,  there  will  be 
difficulty  in  making  a  s[)eedy  diagnosis  between  tliese  two  analogous 
exalted  conditions. 

In  acute  hallucinator}^  paranoia  we  may  encounter  the  three  emo- 
tional symptoms  of  acute  mania,  but  on  examination  these  will  be 
found  not  to  be  primary  in  their  origin,  but  secondary  to  the  hallucina- 
tioas.  In  the  epileptic  type  of  acute  hallucinatory  paranoia  defects  of 
memory  are  distinctive. 

Subacute  tyi^es  of  mania  may  resemble  congenital  states  of  mental 
weakness,  in  so  far  as  excesses,  moral  delinquencies,  etc.,  are  eoncerncHl. 
Here,  too,  intellectual  defect  and  the  early  history  will  ser\'e  to  differ- 
entiate the  condition  of  congenital  feeble-mindedness. 

We  can  never  determine  from  a  single  attack  whether  we  hav(»  before 
us  a  form  of  periodic  mania  or  circular  insanity.  It  is  only  the  suc- 
cession of  outbreaks  and  the  cyclical  character  that  c^n  serve  us  here. 

Prognosis. — Some  of  the  prognostic  data  are  apparent  from  what 
has  gone  before.  In  the  main  the  outlook  is  favorable,  since  so  large 
a  percentage  of  the  crises  recover.  After  six  months  have  passed  the 
prognosis  becomes  only  half  as  good,  and  after  two  or  three  years  is 
quite  unfavorable.  There  are  exceptional  instances  of  recover}'  after 
many  years.  The  younger  the  patient,  the  better  the  chance  for  cure.  A 
second  or  third  attack  may  be  recovered  from  completely,  if  they  be 
merely  recedival  attacks ;  but  if  they  indicate  a  periodic  insanity,  the 
outlook  is  impromising. 

Treatment. — What  has  already  been  said  in  the  chapter  on  General 
Treatment  is  applicable  here.  The  requisite  isolation  and  suj)ervision 
of  a  patient  with  acute  mania  can  seldom  l)e  satisfactorily  accomplished 
outside  of  an  asylum,  luiless  his  means  are  sufficient  to  secure  the  necxlcKi 
nurses  and  suitable  surroundings. 

Rest  in  bed  aids  in  the  prevention  of  exhaustion,  and  renders  su})er- 
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vision,  care,  and  feeding  more  easy.  To  induce  sleep  and  allay  motor 
excitement,  hydrotherapy  and  the  hypodermatic  use  of  liyoscin,  hyoscy- 
amin,  or  dnboisin  are  extremely  valuable.  In  mild  cases,  equal  parts 
of  trional  and  sulphonal  are  preferable  to  the  drugs  just  mentioned. 
Pamldehyd  is  also  an  excellent  hypnotic  for  mild  cases. 

Overfeeding  is  also  an  extremely  important  indication.  Liquid  and 
easily  digestc»d  foods  are  to  be  recommended.  The  bowels  should 
always  be  regulated.  Brandy  is  added  to  the  liquid  food  when  ex- 
haustion is  imminent,  but  otherwise  stimulants  are  contraindicated. 
Should  there  be  danger  of  collapse,  the  repeated  hyiKxlermatic  injections 
of  ordinary  salt  and  water  (ten  to  fourteen  ounces)  over  the  abdomen 
or  in  the  thigh  are  valuable.  In  the  depressed  period  of  convalescence 
small  doses  of  opium  are  often  useful. 


CHAPTER  VII. 

MELANCHOLIA. 

Definition. — Melancholia  is  a  mental  disorder  characterized  by  a 
primary  depressed  mood  associated  with  retarded  flow  of  thought,  and 
either  motor  inhibition  or,  in  some  instances,  with  an  agitation  expres- 
sive of  aiixiety  and  apprehension. 

Etiology. — Heredity  is  encountered  in  fully  one-half  of  the  cases. 
Inheritance  of  the  same  form  of  psychosis  is  strikingly  frequent  as 
regards  melancholia.  Females  are  more  often  aifectiil  than  males, 
almost  in  the  proportion  of  two  to  one.  Heredity,  physical  ill-health, 
and  mental  str(\ss  together  form  a  triad  of  factors  which  are  responsible 
for  most  ejises  of  melancholia.  This  psychosis  is  obser\-ed  at  any  age. 
At  pubertv  it  is  commonly  associated  with  excessive  masturlwition. 
Love-affairs,  with  the  novel  stresses  incident  to  such  emotions,  may  be 
an  exciting  cause  in  adolescence.  Pregnancy,  especially  in  priniii)ara5, 
is  a  not  iiifreqnent  cause,  owing  to  the  emotional  strains  which  are  fre- 
(jiiently  clustered  about  this  i)hysiol()gical  commotion.  The  melancholia 
of  pregnancy  generally  begins  about  the  third  or  fourth  month.  Pn)- 
longed  lactalion  may  caiise  inelancholia  by  inducing  a  general  debility 
and  anemia.  The  parturitional  peri(Kl  of  the  puerperal  state  does  not 
pr<Mluce  melancholia  so  often  as  gravidity  and  lactation.  The  i)sychoses 
of  parturition  are  more  c<immonly  of  the  nature  of  acute  hallucinatory 
paranoia.  The  melancholia  of  the  climacteric  is  due  to  the  physiological 
commotion  incident  to  this  jH'riod  of  involution  and  to  ass(K»iated  ill- 
h(»alth  and  mental  strains.  In  old  age  melancholia  is  often  associated 
with  senil(»  involution  and  nutritional  changes  in  the  central  nervous 
system  from  cerebral  endarteritis.  Homesickness  is  a  frequent  cause  of 
melancholia.     xVuto-intoxication  undoubtedly  plavs  a  considerable  role 
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in  the  development  of  melancholia.  Occasionally  severe  forms  of  ab- 
lated melaacliolia  are  associated  with  chronic  alcoholism.  It  is  said 
that  oortliern  races  and  people  inliahiting  mountainous  regions  are 
especially  suhject  ti>  melancholia. 

Meotal  Symptoms. — The  ufToctive  state  in  this  psychosis  varies 
from  simple  dejection,  hj  which  every  thought  and  everything  in  the 
eovironnient  of  the  patient  has  a  sorrowful  color,  to  a  state  of  profound 
depression,  in  which  the  patient  is  cither  paralyzed  by  the  dreadful 
nature  of  his  concepts  or  thrown  into  a  state  of  ngitate<l  suffering  asso- 
ciate<l  with  marked  precordial  distress.  There  are  many  dt^rrees  lying 
between  these  extremes.  This  morbid  depression  is  in  many  ways 
paralleled  by  and  anal<^us  to  the  conditions  of  normal  grief  in  which 
we  observe  a  varied  behavior  of  different  individual!!  imder  the  influence 
of  distressing  emotions ;  some  l>ecome  strangi'ly  quiet  and  still ;  others, 
again,  make  noisy  and  agitated  dcmonstriktions  of  their  grief.  Normal 
grief,  too,  !s  ol^en  accompanied  by  sensations 
of  choking  and  of  sinking  at  the  heart,  which 
are  similar  but  comparatively  mild  manifes- 
tations of  the  precordial  anxiety  and  dread 
of  the  psychosis.  We  observe  often  in 
melancholia  a  rhythmic  oscillation  of  the 
state  of  depression  during  the  day,  and  fre- 
qncntly  from  one  day  to  another.  Thus, 
the  depression  is  at  its  height  in  the  morn- 
ing (when  suici<lal  tendencies  not  infre- 
quently pn-sent  themselves),  being  followed 
by  a  recession  with  another  exac«rl)ation 
towani  night.  Very  often  patients  sleep 
better  on  alternate  nights,  and  manifest 
intenser  emotional  depression  on  alternate 
days.  In  some  cases,  presenting  what  is 
known  as  the  apathetic  form  of  melancholia, 
the  patients  com]>lain  that  they  have  no 
feeling  at  all ;  that  they  are  affected  neither 

by  ^ings  cheerful  nor  grievous,  pleasant  nor  painful ;  tliat  they  have 
no  longer  any  love  for  family  or  home,  or  interest  in  anything;  that 
they  can  never  be  sad  or  glad  again.  Sensory  disturluinces  are  often 
absent.  In  the  apathetic  variety  there  may  be  analgesia.  Marked 
illusions  and  hallucinations  are  ol>served  in  only  about  a  tenth  of  all 
cases  of  melancholia.  Where  they  are  present  in  gri'at  number,  the 
psychosis  is  designated  as  acute  hallucinatory  melancholia.  Tlie  pares- 
thesias in  the  region  of  distribution  of  the  vagus  are  neither  illusions 
nor  hallucinations,  but  they  may  give  rise  to  delusions ;  they  depend 
probably  upon  vasomotor  disturlwinces.  The  meluncholiac  perceives 
and  identifies  ordinary  and  special  sensations  slowly  and  with  diffi- 
culty. The  peripheral  stimuli  of  his  envimumeut  go  nnnotice<l. 
When  hallucinations  are  present,  they  usually  affect  most  of  the  senses, 
and  are  terrifying  and  dreadful  in  character.  The  patient  sees  the 
flames  of  hell,  phantoms,  and  ghosts  of  dead  persons ;  hears  voices  which 
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reproach  and  threaten  him,  or  the  sounds  of  machinery  and  other 
tortures  which  are  being  prepared  to  cut  him  up  or  mutilate  him  ;  smells 
and  tastes  horrible  things,  and  so  on. 

Next  to  the  affect  of  depression,  the  most  noteworthy  symptom  of 
melancholia  is  the  slowing  of  the  thought  processes.  This  is  the  an- 
tithesis of  the  accelerated  flow  of  thought  noted  in  maniacal  conditions. 

The  processes  of  memory  are  retarded,  and  the  attention  of  the 
patient  difficult  to  gain.  A  minute  or  several  minutes  are  required  for 
the  answer  to  the  simplest  question.  Sometimes  no  answer  is  given  at 
all,  or  at  most  the  lips  stir  inaudibly. 

The  contents  of  the  concepts  may,  in  milder  degrees,  show  no  de- 
lusions. More  often  the  patient  attempts  to  explain  his  feeling  of 
abject  misery  and  distress  either  by  the  presence  of  some  fancied  physi- 
cal ailment  (hypochondriacal  melancholia,  with  delusions  of  having 
syphilis,  consumption,  cancer,  impotence,  incurable  disorders  of  the 
stomach,  bowels,  etc.),  or  as  the  result  of  some  sin  of  his  past  life.  To 
the  delusion  of  having  sinned  an  especial  color  is  given  by  the  character 
of  the  patient's  early  education.  Thus,  a  strong  religious  bias  gives  rise 
to  delusions  of  having  committed  the  unpardonable  sin,  of  being  doomed 
to  hell,  to  everlasting  punishment,  to  be  buried  alive,  etc.  Oflen  such 
delusions  are  connected  with  some  trivial  error  of  his  past  life.  For 
instance,  a  patient  of  mine  recently  told  me,  "  I  once  chloroformed  a 
dog  to  death  and  buried  him.  I  think  now  I  made  a  mistake  in  not 
making  positively  sure  that  the  dog  was  dead,  and  as  a  result  I  am 
doomed  to  be  buried  alive  also,  and  to  be  tortured  with  dreadful 
thoughts  through  eternity,  each  day  the  torture  growing  more  dreadful^ 
up  to  the  decillionth  i)ower  of  intensity." 

Patieilts  often  siiy  they  arc  not  sick,  thev  are  only  wicked.  They 
have  committed  sins  not  only  against  G<k1,  but  against  society.  Not 
only  nuist  they  undergo  the  punishment  oixlained  by  Heaven,  but  they 
must  answer  to  man  for  infringements  of  human  law.  They  are  to  be 
put  in  prison,  to  be  killed,  to  be  hung.  Thus  they  come  to  delusions 
which  are  somewhat  similar  to  persecutory  ideas  in  that  they  believe  the 
officers  of  the  law  are  after  them,  etc.  These  differ,  however,  from  the 
true  persecutory  delusions  in  which  patients  have  no  self-depreciatory 
ideas,  but  believe  themselves  to  be  the  innocent  victims  of  inimical  con- 
spiracies. Delusions  of  poverty  are  veiy^  common,  and  especially  so  in 
senile  melancholia. 

The  conduct  of  the  melancholiac  de|)ends  upon  the  contents  of  his 
conseious!iess.  In  his  expression  we  note  the  lines  of  extreme  depres- 
sion, or  of  fear  and  terror.  The  patient  with  the  delusion  of  sin  or 
poverty,  for  example,  presents  motor  inhibition.  He  sits  in  one  place 
with  head  bowed  down,  unmindful  of  what  goes  on  alx)ut  him,  indiffer- 
ent or  apathetic  to  all  questions  put  to  him,  resisting  every  attempt  to 
give  him  food  or  medicine,  or  to  dress  and  undress  him,  or  to  give  him 
exercise.  He  is  lost  in  the  contemplation  of  his  misery.  Another 
patient,  with  these  or  similar  depressed  idins  more  accentuated,  or  with 
marked  hallucinations,  will  wring  his  hands,  tear  his  hair,  walk  or  run 
up  and    down,  bewailing   his  misfortunes,  or   seeking  to   escape    the 
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dreadful  fate  in  store  for  him.  In  the  lirst  caije  the  motor  inhibition 
may  be  so  (complete  as  to  make  the  }tiitient  perfectly  immobile,  so  that 
not  a  single  voluntary  movement  is  made  ;  even  mictnriti<m  and  defeca- 
tion are  involuntarj'.  Snch  immobility  is  generally  of  flaceid  character, 
but  sometimes  it  as8umes  the  phase  of  rigidity,  a  waxy  flexibility,  or  a 


spasmodip  resisting  rigidity  (latatimic-  rigidity).  Catatonic  symptoms 
have  iK-on  not4MJ  in  other  forms  of  psychoses,  but  the  disorder  described 
by  Kahlbanm  under  the  name  catatonia  b  really  a  form  of  metuucholia. 
Suieiilal  tendencies  are  observed  in  every  type  of  melancholia,  but  es- 
pecially in  those  with  precordial  distress  and  agitation.     In  the  milder 
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deffvei'n,  an  attempt  at  suicide  im  often  tlic  first  intimation  to  fri^ndu  of 
the  aetiial  exiiitence  of  ini^nity,  Hinec  in  tlie^  nant^,  outside  of  the  sor- 
rowful ni<N>d  of  tile  patient,  ttie  intollectual  jirocesues  may  go  on  as 
before.  Caacn  of  melancholia  attouita  (with  marked  motor  inhibition) 
aluo  ofivn  make  attempts  at  Huicide,  unexpected  explosive  attempt",  the 
result  of  the  Hiidden  letting  up  of  menial  anti  Inxltly  tension.  This  lias 
been  called  the  niptus  nieluneholiciis.  Honiieidul  attempts  and  violent 
assaults  are  occnsionitl  in  melancholia.  A  mclanelioly  mother  kills  her 
children  to  ])iit  them  out  of  an  unhappy  world.  Or  a  sudden  dangerous 
assault  is  made  as  an  explosion  of  motor  tension.  HyiNichondriacal 
roelanclioliacs  may  mutilate  themselves.  Patients  with  melancholia 
have  also  been  known  to  enter  upon  alcoholic  excesses  to  drown  their 
misery  ;  this  it  especially  observed  in  i>eriodical  melancholia.  The  re- 
fiisal  of  food  is  almost  the  rule  of  conduct  in  all  forms  of  melancholia. 
Sometimes  this  refusal  rests  u|)on  a  delusional  foundation  :  the  patient 
thinks  he  can  not  digest  his  food,  that  it 
never  jKitses  thrtnigh  )iim,  that  he  is  too 
poor  to  jmy  for  it,  that  he  is  too  wicked  to 
eat,  that  he  must  do  penance,  and  so  on. 
Or  he  refuses  food  with  deliberate  suicidal 
intent.  Genendly,  profound  anorexia,  c<in- 
stipation,  and  gastro- intestinal  disorders  are 
at  the  basis  of  tlii-.  refusal  to  eat. 

Physical  Symptoms. — The  jtulse  is 
usually  sulmoriiKil  in  fVequeney,  though 
sometnnes,  e--|Ki-ially  in  agitated  forms,  ac- 
celerated. The  iH-riphcral  arteries  are  lon- 
tnictwl  and  the  extn'niities  cold.  The  rer^ 
piriition  is  retardcHl  and  suiH'rficial,  a-,  a 
rule,  though  it  may  be  incix'ased  in  the 
agitated  ty|>«'-.  Sleep  is  much  diMtrdercd, 
and  even  altogether  absent,  in  severe  cases. 
"""""*  '        Tlie  {Niticnt  cmai'iatcs  iHith  throiigh  refusal 

of  fiKKl  and  IxTJUise  of  disordered  digctntion. 
The  ga-lric  juice  and  saliva  are  often  diminished  in  quantity.  The 
t^mgue  i-  foul  and  furred,  anil  obstinate  eoiistiiNition  is  present.  As  a 
n-sult  of  const  i  [Kit  ion,  elevations  of  teni|K'ratur('  may  be  ol>3erved,  but 
otherwise  the  teni|MT.itiirc  i"  uiidi->turbe(i.  The  surface  temperature  in 
the  exlrcmifie-.  is  often  niiieh  n'duced.  Amenorrhea  is  frequently  in- 
duced l»v  iiielniu'liolia  ns  well  as  by  mania. 

Varieties. — As  in  the  case  of  mania,  wc  distingui-'h  nciife,  xubai'uie, 
and  c/ii'niir  loniis  of  melancliolia  ;  acute  and  subacute  according  to  the 
degree  and  rapidity  of  ince|ition,  ehronie  fntm  the  duration. 

Mi'/aiir/inliii  jiiuvthtt  is  a  term  used  to  describi;  tlie  cases  with  great 
mi>tor  inhibition  of  tlie  flaccid  onler. 

.Ifrhiwlioli'i  rittoniUt  designates  the  tyjw  with  motor  tension  and 
rigidity. 

Mi-frnu-holia  (UfiMa  is  a  name  used  for  melancholia  with  motor 
excitement. 


1".— Chronic  iuel»neboll» 
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Acute  hallticincUory  melancholia  is  the  form  accompanied  by  numerous 
illusions  and  hallucinations. 

Hypochoiulria^xd  melancholia  is  melancholia  associated  with  delusions 
as  to  physical  maladies. 

liaptus  melancholiciis  is  a  phrase  employed  to  describe  the  furious 
outbreaks  of  violence  toward  the  patient  himself  or  others,  on  the 
sudden  cessation  of  mental  and  motor  tension. 

Caiatoiuc  melancholiay^  already  alluded  to,  is  not  a  distinct  type  of 
mental  disease,  but  simply  a  nKKlification  in  the  course  of  melancholia. 
It  has  often  been  considered  as  a  sjwcial  form  of  psychosis,  and  many 
alienists  have  argued  pro  and  con.  the  question  of  its  being  a  clinical 
entity.  It  is  a  very  rare  syndrome.  A  i)erfectly  typical  case  is  the 
following,  observed  by  me  in  the  Hudson  River  State  Hospital : 

Case  I. — B.  R.,  female ;  age  thirty-one ;  married,  with  four 
children ;  Hebrew ;  common  education ;  burn  in  United  States ; 
admitted  to  the  Hudson  River  State  Hospital  in  February,  ,1884  ;  no 
heredity. 

The  first  evidence  of  mental  disturbance  was  in  August,  1883,  after 
the  birth  of  her  last  child,  which  she  nurswl  for  two  months,  when  she 
became  sleepless,  restless,  and  inclined  to  refuse  f(Kxl.  Soon  she  devel- 
oped the  idea  that  she  would  never  recover,  began  to  bemoan  her  con- 
dition, and  said  it  was  hard  to  die  so  young.  There  was  complete 
anorexia.  She  took  no  interest  in  anything,  l>ecame  careless  of  her 
person  and  dress  and  negligent  of  ev^ery thing  in  which  she  had  formerly 
been  inti»rested.  Three  weeks  before  admission  she  became  suicidal, 
spoke  of  it,  and  attempted  to  choke  herself  and  to  cut  herself  with  glass. 
She  would  bite  her  caretakers,  and  took  every  mwuis  [possible  to  make 
away  with  herself.  Her  menstruation  wiis  regular.  There  was  con- 
siderable constipation.  The  case  was  regarded  as  one  of  puerperal 
melancholia. 

February  11th,  two  days  after  admission,  she  tried  to  beat  her  head 
a^inst  the  bedstead  ;  said  some  one  was  killing  her  children  and  putting 
them  in  a  box  ;  said  arsenic  was  put  in  her  (X)tfee  and  that  her  mother 
was  in  the  asylum ;  was  sleepless  and  had  to  be  fed  forcibly.  She 
became  rapidly  worse  during  the  next  few  days ;  went  into  a  condition 
of  noisy  excitement,  calling  for  her  mother,  whom  she  believwl  to  be  in 
the  building ;  mentioned  her  delusions  of  |)<)isoning,  beat  and  bruised 
herself  against  the  bedstead,  and  refused  all  food.  She  was  very  suicidal. 
Her  mouth  and  tongue  became  dry;  she  showed  symptoms  of  exhaustion 
and  was  fed  with  the  tube  for  a  considerable  ])eriml.  She  continued  to 
refuse  food,  to  resist  all  care  strenuously,  and  to  be  dcspenitely  suicidal 
until  March  15th,  when  she  bcK^ame  catale])tic,  with  marked  flexibilitas 
cerea ;  absolutely  silent ;  noticing  nothing,  not  even  her  husband,  who 
visited  her ;  would  swallow  food  put  in  her  mouth  ;  made  no  voluntary 
motions ;  pulse  go(Kl ;  bowels  moved  by  enemata,  but  Ix^gjin  to  wet  and 
soil  the  bed,  and  as  she  grew  stronger  wits  looked  upon  as  rapidly  be- 
coming demented.     This  state  of  catalepsy  continued,  w'ith  variations 

*  "Catatonia,"  by  Frederick  Peterson,  M.D.,  and   Charles  11.  Lan^sdon,  M.D., 
"Proceedings  of  the  Amer.  Me<lico- Psychological  Assoc.,"  Baltimore,  1897. 
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from  time  to  time,  for  a  month  or  more,  when  she  began  to  be  destruc- 
tive of  her  clothing,  would  strip  herself  naked,  and  was  filthy  in  her 
habits.  She  remained  in  that  condition^  seldom  uttering  a  word  for 
months,  until  about  the  last  of  Noveml>er,  1884,  when  she  b^au  to  cry 
out  loudly,  ^*  Bring  me  home  to  my  children  in  New  York.  Bring 
me  home  to  my  children  in  New  York,'*  reiterating  this  over  and  over 
from  morning  until  night,  and  accompanying  the  phrase  with  rhythmic 
movements  of  the  hands  and  arms  as  if  she  were  waving  them  in  tlie 
direction  she  wished  to  go.  There  was  a  rhythm  in  the  days,  too,  for 
every  alternate  day  she  was  quiet  in  her  chair  and  would  whisper.  This 
contiimed  without  variation  for  some  two  months,  during  all  of  which 
time  she  was  eating  and  sleeping  well  and  gaining  in  flesh. 

About  the  middle  of  January,  1885,  her  verbigeration  took  another 
character,  the  gesticulations  remaining  the  same.  She  began  to  recite 
all  day  long,  every  other  day,  with  great  rapidity  and  with  infinite 
variation,  in  rhymes  of  unintelligible  words,  as  follows : 

''  Mooca^ins/'  "Tables,'*  **  Jobis," 

**  VoccasiiKs/'  ** Gabies/'  ** Chobis '' 

**  Doccasins,"  **  Habies '»  *^  SobLs/^ 

*'Crockasins,"  ^^Sabies/'  '^Pobis,'* 

*'  Lockasins,  "  "  Labies/'  ** Tickater/' 

* '  Tocka«in8, "  *  *  Mabies, ''  *  *  Fickater, ' ' 

**  Jockasiiis/'  "  Kabies/*  '*  Sickater," 

'  *  Hockasins, "  *  *  Nobis, ' '  *  *  Lickater. ' ' 

**  Babies,"  '^Gobis,"  **Mickater/' 

and  so  on,  ml  infinitum.  She  only  changed  to  another  word  when  the 
possibilities  of  rhyme  were  exhausted. 

She   was   mental Iv   confustHJ.     When   asked   whv  she  made   these 

»■  »■ 

rhymes  she  said  some  one  told  her  to  ;  but  this  was  probably  an  answer 
given  because  she  could  not  explain  why,  for  she  had  now  no  hallucina- 
tions or  delusions.  She  was  so  confused  that  she  did  not  feel  sure  it 
was  her  husband  who  came  to  see  her. 

A  few  months  later  she  gave  up  the  rhyming  assonances  and  returned 
to  the  old  i)hrase,  with  occasional  variations,  "  I  want  to  go  home  to  my 
children  i!i  New  York."  "  Won't  I  be  glad  when  I  get  home  to  my 
children  in  New  York."  ^*  What  good  times  I'll  have  when  I  get 
home  to  mv  children  in  New  York  ...  to  my  cosy  home  in 
New  York  .  .  ,  when  I  get  into  the  car  which  takes  me  to  my 
husband  a!id  children  in  New  York."  This  was  the  refrain  for  manv 
months  on  alternate  days,  ae(>ompanie<l  as  before  with  rhythmic  gestures 
of  both  arms  in  the  supposed  directicm  of  New  York.  In  the  spring  of 
1886,  on  the  (juiet,  alternate  days,  she  began  to  sew.  She  steadily  im- 
proved in  flesh  and  wjis  looked  upon  as  in  a  state  of  dementia.  There 
was  no  appreciable  change  in  her  condition  during  the  summer.  The 
verbigeration  and  gesticulation  alternated  with  quiet  and  industrious 
days  until  the  autumn  of  188(>,  when  improvement  began  to  manifest 
itself  in  every  way,  and  in  November  she  was  discharged  as  improved 
and  went  honK»  with  her  husband  on  trial.  There  she  recovered  per- 
fectly so  that  not  a  vestige  of  the  insanity  remains,  and  she  is  to  this  day 
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in  full  charge  of  her  household  and  family,  as  reported  to  ns  not  long 
since  by  her  husband. 

In  this  case  we  have,  first,  an  ordinary  suicidal  melancholia,  with 
delusions  of  poisoning,  the  killing  of  her  children,  etc.,  and  hallucina- 
tions of  taste  and  hearing,  and  possibly  sight,  rapidly  becoming  an 
aggravated  case  of  melancholia  agitata  of  almost  maniacal  character, 
with  a  sudden  lapse  into  a  cataleptic  condition  lasting  about  a  month, 
after  which  she  was  for  some  months  silent,  stupid,  having  to  be  dressed, 
undressed,  and  cared  for  in  every  way,  when  she  began  to  show  symp- 
toms of  verbigeration  and  rhythmic  gestures  previously  described. 
During  most  of  the  long  period  presenting  these  symi)toms  she  was 
mentally  confused,  but  her  mood  was  rather  cheerful.  She  would  fre- 
quently smile  when  any  one  asked  her  why  she  talked  in  that  way, 
and  she  seemed  to  take  pleasure  in  what  she  was  constantly  reiterating. 

The  conclusions  at  which  we  arrived  in  our  paper  were  as  follows : 
I.  Catatonia  is  not  a  distinct  form  of  insanity — not  a  clinical 
entity. 

II.  There  is  no  true  cyclical  character  in  its  manifestations ;  hence 
it  can  not  properly  be  classed  as  a  form  of  circular  insanity. 

III.  It  is  simply  a  type  of  melancholia. 

IV.  It  is  not  desirable,  therefore,  to  retain  the  name  catatonia. 

V.  The  term  "catatonic  melancholia"  or  "catatonic  syndrome '* 
may  be  usefully  retained  as  descriptive  of  melancholia  with  cataleptic 
symptoms,  verbigeration,  and  rhythmic  movements,  but  should  be 
strictly  limited  to  this  symptom-complex. 

VI.  The  prognosis  in  melancholia  with  catatonic  symptoms  is  more 
grave  than  in  any  other  form. 

VII.  The  treatment  of  the  catatonic  syndrome  is  the  same  as  for  the 
other  types  of  melancholia. 

Periodixxd  or  hitermittent  or  recurrent  vielaneho/ia  has  about  the  same 
significance  as  the  similar  designation  of  forms  of  mania. 

Other  names  are  frequently  given  to  melancholia,  such  as  senile, 
puerperal,  and  the  like,  but  they  merely  cite  some  determining  factor. 
The  fundamental  condition  is  the  same. 

Pathological  Anatomy. — As  is  true  of  mania,  there  is  also  no 
known  pathological  anatomy  for  melancholia.  It  is  a  functional  nutri- 
tional disorder  of  the  brain,  a  diminished  or  jxirverted  metabolism, 
supposed,  theoretically,  to  rest  upon  a  cerebral  anemia,  or,  possibly,  an 
autotoxemia. 

Course  of  the  Disease. — There  is  no  such  distinct  prodromal  stage 
in  melancholia  as  in  mania.  The  period  of  invasion  is  deliberate,  and 
the  symptoms  chiefly  manifeste<l  at  first  are  gastro-intestinal  disorders, 
dyspepsia,  loss  of  appetite,  constij^ation,  accompanied  by  sensations  of 
pressure  in  the  head  or  headache,  insomnia,  and  general  malaise.  The 
depression  itself  is  the  canlinal  early  psychic  symptom.  Melancholia, 
like  all  psychic  disorders,  is  slow  in  its  progress,  and  runs  a  course  of 
from  three  to  six  months  in  the  most  favorable  cases,  but  sometimes  a 
y'ear  or  two  or  three  elapse  before  recover)'  takes  place.  Ordinarily, 
recovery  is  gradual,  and  is  frequently  accompanied  by  a  species  of  reactive 
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exaltation.  Occasionally  recovery  is  quite  rapid.  In  women  the  ap- 
proach of  convalescence  is  indicated  by  a  return  of  the  menstrual  func- 
tion. In  all  cases  improvement  in  physical  health  accompanies  conva- 
lescence. 

Melancholia  terminates  in  recovery  (ninetj'  per  cent.),  in  recovery 
with  defect,  in  death,  in  secondary  dementia,  in  chronic  melancholia,  or 
in  a  secondary  i)ar«inoia. 

While  the  majority  of  cases  of  melancholia  re(H)ver  completely,  there 
are  a  few  in  which,  despite  apparent  recovery,  accurate  investigation 
reveals  a  defect  of  the  intellectual  jwwers,  a  difficulty  of  entertaining 
complicated  conceptions  and  judgments,  which  may  easily  escajx?  the 
notice  of  the  patient's  friends.  In  a  very  small  number  of  cases  the 
mind  becomes  so  enfeebled  that  the  condition  l>ecomes  a  veritable 
secondary  dementia,  in  which  we  discover  vestiges  of  the  antece<lent 
melancholia  in  the  shajx?  of  automatic  phrases  and  movements  and 
expressions  of  a  depress(*d  color,  yet  without  any  actual  affective  mood. 
The  jKitients  become  negligent  of  person  and  dress  in  the  extreme,  even 
filtliv  in  their  habits. 

A  chro!iic  |>ersistence  of  the  melancholic  symj)toms  is  rather  more 
frecpient  as  a  termination  than  secondary  dementia.  In  chronic  melan- 
cholia we  obs(»rve  symptoms  of  either  the  simple  depressed  or  the  agitated 
form  with  which  the  (lisonler  begjin,  but  these  symptoms  are  diminished 
in  intensity.  The  precordial  distress  disappears.  Some  of  their  delu- 
sions, movements,  and  verbal  expressions  become  automatic,  as  in  eases 
accompanied  by  dementia.  Special  forms  of  chronic  melancholia  are 
the  insanity  of  negation  and  insanity  with  transformed  or  duplic^ated  jxt- 
sonality.     Thest*  ixvv  very  apt  to  develoj)  ujKm  a  hy|)ochondriac5d  basis. 

A  tenniniitio!!  of  melancholia  in  a  ]>aran()id  condition  (jKinmoia 
seeondaria  melaneholiea)  while  rare,  is  nitlier  more  frcMpient  as  a  sequel 
of  melancholia  than  of  mania.  In  these  eas<»s  there  are  numemus 
hallucinations,  and  a  chister  of  delusions,  religious,  jKM'swutorv,  or  hy]x>- 
chondriacnl,  whicli  gradually  lx'(M)me  sy steniatize<l  to  a  greater  or  less 
degree.  About  half  of  such  cases  recover  ultimately,  the  remainder 
passing  into  a  condition  of  dementia. 

Death  in  eases  of  melancholia  is  due  to  suicide,  marasmus,  viscend 
disonlers,  diarrhea,  pneunxmia,  etc.  A  veiy  large  number  of  long- 
standing eas(»s  die  of  tuberculosis. 

Diagnosis. — One  of  the  most  common  coiiditions  with  which  melan- 
cholia may  be  confounded  is  a  depressed  stage  of  general  |>jiresis.  The 
chief  |M)ints  of  distinction  are  the  actual  intellectual  deft^ct  nearly 
always  denioiistrable  in  paralytic  dementia,  a!id  es|H*cially  the  physicid 
symptoms  of  paresis,  pupillary  cluuiges,  faciolingual  tremor,  character- 
istic speech,  greatly  exaggerated  or  lost  deep  reflexes,  and  one-sidwl 
facial  weakness.  The  depressio!i  of  the  jxiralytic  dement  is  sn|K'rficial. 
Ills  ni(»laneholv  delusicms  are  ordinarilv  distiniruisluHl  bv  their  inordinate 
and  ])reposterous  character,  by  the  monstrosity  of  their  ccmtents.  In 
addition  to  these  ])oints,  the  signs  of  previous  syphilis  and  the  age  from 
thirtv-five  to  fiftv  vears  would  have  some  corroborative  value  in   thl» 

•  •       • 
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A  primary  dementia  may  be  misinterpreted  as  a  stuporous  form  of 
melaneholia.  In  primary  dementia,  intellectual  defect  is  the  cardinal 
symptom  ;  in  apathetic  melancholia  there  is  no  intellectual  defect,  and 
the  apathy  is  often  clearly  accompanied  by  |>ainful  aflTects  from  time  to 
time. 

Hallucinatorj'  I>aranoia  with  depreasive  hallucinations  may  be  con- 
fused with  melancholia.  In  hallucinatory  j)aranoia  we  have  two  vari- 
eties, a  stuporous  and  an  agitated  form,  and  these  have  some  analogy 
to  melancholia  attonita  and  melancholia  agitata.  The  want  of  fixity 
and  systematization  of  delusions  in  melancholia  is  to  l>e  rememberecl. 
The  liistorj'  of  the  patient  will  often  reveal  whether  the  depression  is 
primar}^  or  not.  But  the  differentiation  is  often  difficult,  and  especially 
so  between  hallucinatory  melancholia  and  hallucinatory'  paranoia.  Long 
and  careful  study  of  the  case  during  its  progress  may  be  requisite  for 
an  absolute  diagnosis. 

Senile  dementia  may  simulate  a  melancholia  with  stupor.  The  age 
and  the  intellectual  defect  present  will  be  in  favor  of  the  former.  But 
senile  melancholia  is  particularly  apt  to  present  an  apparent  defect  of 
intellect. 

The  possibility  of  the  melancholia  being  a  i)hase  of  a  circular  in- 
sanity is  also  to  be  borne  in  mind. 

There  are  instances  of  such  a  disorder  as  typhoid  fever  being  tem- 
porarily mistaken  for  melancholia,  but  naturally  the  course  of  the 
temperature  and  the  character  of  the  stupor  or  delirium  would  soon 
correct  such  an  error. 

Prognosis. — The  facts  which  will  shape  prognosis  are  to  be  drawn 
from  what  has  been  said  previously  in  regard  to  the  course  and  termina- 
tion of  melancholia.  In  simple  forms  of  the  disorder  the  prognosis  is 
very  favorable  indeeil,  and  recovery  can  be  predicted  in  from  three  to 
six  months.  In  the  agitated  tyi>e  the  outlook  is  less  favorable,  and  in 
hallucinated  and  aj)athetic  forms  still  less  so.  The  catatonic  variety  is 
the  least  favorable  of  all  as  regards  recovery. 

Treatment. — ^The  first  consideration  in  the  treatment  of  acute 
melancholia  is  isolation.  Separation  from  the  friends  and  relatives  and 
removal  from  the  environment  in  which  the  psychosis  has  develo|)ed  are 
of  the  greatest  importance.  With  familiar  faces  and  objects  about  him, 
and  with  his  kin  offering  their  help  and  sym|>athies,  the  keenest  realiza- 
tion of  his  condition  is  brought  home  to  the  melancholiac.  He  feels 
among  them  all  the  more  deeply  a  sense  of  his  incapacity,  of  his 
inability  to  fulfil  the  ortlinary  duties  and  demands  of  his  usual  daily  life. 
Whether  the  patient  is  to  be  isolated  by  commitment  to  an  asylum 
depends  upon  several  circumstances :  his  means ;  the  intensity  of  his 
malady  ;  the  presence  of  suicidal  tendencies.  There  are  very  mild  cases 
in  which  moderate  travel,  a  sojourn  in  the  country  with  a  nurse,  a  few 
months  at  the  house  of  some  country  physician  or  in  a  small  private 
asylum,  will  result  in  recovery.  But  the  res|K)nsibility  for  such  a 
course  must  rt»st  with  the  physician  who  advises  it,  and  he  must  keep  in 
mind  the  danger  of  suicide  in  even  the  mildest  ty|>e  of  melancholia. 
Not  a  few  lives  have  been  needlessly  sacrificed  by  the  inexpertness  of 
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the  consulting  physician.  Besides  extreme  watchfulness  on  the  part  of 
the  caretaker,  who  is  not  to  leave  the  patient  alone  either  night  or  day, 
a  mixlified  or  a  complete  rest-cure  is  to  be  undertaken.  For  mild 
degrees  of  melancholia  rest  in  bed  from  6  P.  M.  until  noon  of  the  next 
day,  with  plenty  of  out-of-door  exercise  during  the  remainder  of  the  after- 
noon, is  most  commendable.  For  the  more  severe  types,  continual  rest 
in  IkkI  is  requisite.  The  food  should  naturally  be  easily  digestible 
and  assimilable,  and  the  patient  should  be  made  to  take  considerable 
quantities  of  milk  and  milk  i)roducts  (koumiss,  matzoon^  somal,  etc.), 
raw  eggs,  meat-juices,  and  stimulants,  when  these  are  indicated. 
Massage  and  general  faradization  (sufficiently  strong  to  contract  the 
muscles)  are  useful  to  take  the  place  of  exercise  in  cases  taking  the 
complete  rest-curi).  Constipation  should  be  regularly  counteracted  by 
abdominal  massage,  frequent  purgation,  glycerin  injections,  enemata, 
etc.  This  is  particularly  necessary  in  cases  suspected  of  suflTering  from 
auto-intoxication.  In  these  cases,  too,  gastro-intestinal  antiseptics — such 
as  salol,  gr.  v,  or  beta-naphtol,  gr.  v — should  be  administered  thrice 
daily  two  hours  after  eating.  Ten  grains  of  glycerophosphate  of  soda 
in  a  largo  glass  of  hot  water  a  half  hour  before  eating  is  also  a  useful 
remedial  agent  in  melancholia.  For  sleeplessness  the  prolonged  w^arm 
bath  or  the  hot  wet-pack  is  to  be  recommended ;  in  the  event  of  their 
failure  to  induce  a  few  hours'  sleep  in  each  twenty-four  hours,  sleep- 
pnHlueing  drugs  are  necessary.  Sulphonal  and  trional,  of  each  ten  grains, 
given  together  at  bedtime  with  a  glass  of  hot  milk  or  a  cup  of  hot 
soup,  are  efficient  in  mild  cases. 

The  opium  treatment  is  a  sort, of  sjXK^ific  for  melancholia,  especially 
when  there  are  agitiition  and  precordial  anxiety  and  distress.  Beginning' 
with  a  medium  dose  three  or  four  times  a  day,  we  gradually  increase  it  as 
recjuired.  rjaudanum — the  solid  extract — or  c<Klein  may  be  administered 
by  mouth.  When  employed  hyp(Hlermatieally,  which  is  usually  best,  the 
watery  extract  of  opium  is  used.  It  is  preferable  to  administer 
morphin  only  iii  the  most  aggravated  eases,  and  in  these  it  may  often 
be  advantageously  ex^mbined  with  hyosein,  hyosevamin,  or  duboisin. 
It  is  needless  to  say  that  the  opium  treatment  should  not  be  made  known 
to  the  patient,  and  it  is  carried  out  with  more  safety,  as  regards  the  forma- 
tion of  a  habit,  when  the  jKitient  is  in  an  institution.  As  the  patient 
improves,  the  opium  is  gradually  reduced  until  it  can  be  finally  cut  off 
altogether.  Opium  does  not  increase  constipation,  except  j^ossibly  for  a 
few  days  when  first  employed  ;  it  seems  actually  in  many  cases  to 
diminish  it.  Sometimes,  indeed,  we  need  to  treat  diarrheas  that  arise  as 
a  result  of  the  opiuin  treatment. 

As  soon  as  it  becomes  ]K)ssible  to  do  so,  physical  occupation  should 
be  begun  and  encouraged.  \  life  out-of-d(K)rs,  made  interesting  by 
different  kin<ls  of  amusement  or  labor ;  walks,  field  studies  in  natural 
history  (l)otany,  ornithology,  geology,  physical  geography,  etc.),  golf, 
l)iey(^liug,  agriculture,  and  gardening — all  of  these  have  their  place 
among  the  remedial  agents  at  the  disposition  of  the  discerning  and  judi- 
cious physician. 
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CHAPTER  VIII. 
ORCULAR  INSANITY. 

Synonyms. — Alternating . Insanity ;  Insanity  of  double  form;   Insanity  of  double 

phase  ;  Cyclic  psychosis. 

Definition. — Circular  insanity  is  a  form  of  psychosis  characterized 
by  an  alternation  of  states  of  mania  and  melancholia.  There  are 
varieties  of  circular  insanity  which  will  be  discussed  later,  but  the 
maniomelancholic  alternation  is  the  distinguishing  feature  of  all  types 
of  this  cyclic  psychosis. 

Etiology. — Heredity  plays  an  esi)ecially  significant  part  in  the 
causation  of  circular  insanity  (sixty  per  cent.).  Not  only  do  we  find  in 
the  family  history  of  the  majority  of  these  cases  hereditary  equivalents 
of  differ(»nt  kinds,  but  direct  inheritance  of  this  particular  variety  of 
mental  disorder  is  strikingly  frequent. 

Many  degenerates  exhibit  a  tendency  to  an  alternating  variation  of 
mix)d.  Sometimes  they  are  depressed  and  sometimes  cheerful.  It  is 
probable  tliat  this  oscillation  of  moods  in  an  individual  with  strong 
hereditary  taint  may  be  the  rudimentary  foundation  upon  which  the 
superstructure  of  a  circular  insanity  is  subsequently  laid. 

Among  special  factors  which  tend  to  develop  cases  of  acquired  cir- 
cnlar  insanity  are  trauma  to  the  head,  alcoholism,  hysteria,  and  epilepsy. 
The  exciting  causes  are  physical  and  moral,  such  as  have  been  described 
in  the  chapter  on  General  Etiology.  Circular  insanity  is  much  more 
common  in  women  than  in  men,  the  proportion  being  about  four  to  one. 
Many  cases  develop  alx)ut  the  age  of  puberty,  and  nearly  all  before  the 
age  of  thirty  years.  The  frequency  of  this  type  of  psychosis  as  com- 
pared with  other  forms  has  not  yet  been  determined.  It  is  only  recently 
that  it  has  begun  to  be  classified  as  a  distinct  ty]>e  in  our  asylum  statis- 
tics. Thus,  the  report  of  the  Commission  in  Lunacy  of  New  York  State 
shows  but  ninetv-six  cases  of  circular  insanity  in  nearly  forty  thousand 
admissions  between  Octol>er  1, 1888,  and  October  1,  1896,  but  the  type 
had  been  recognized  in  the  reports  required  from  the  asylums  for  only 
about  a  year  of  that  time.  It  is  difficult,  therefore,  to  arrive  at  any 
certain  conclusion,  but  the  best  authorities  agree  that  five  and  perhaps 
more  cases  of  alternating  insanity  will  be  found  among  every  hundred 
insane  patients. 

Symptomatology. — The  symptoms  Avill  vary  at  any  given  time 
according  to  the  phase  which  the  disorder  has  reached  at  the  time  of 
examination — the  phase  of  depression  or  the  phase  of  exaltatitm.  The 
melancholic  period  may  present  any  one  of  the  forms  of  melancholia 
described  in  another  chapter,  from  a  simple  depressed  condition,  scarcely 
distinguishable  from  the  normal  state  of  the  patient,  to  the  most  pro- 
nounced melancholic  syndrome.  In  some  eases  we  have  melancholia 
simplex,  in  others  the  hallucinatory  variety ;  in  some  the  agitation,  in 
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otlicre  stii)H)r  and  catatonia.  When,  in  any  given  case,  the  mclancliolic 
pha.se  recnrH  a^iiii,  it  is  prone  to  wear  the  »anic  fcaliirvH  an  in  the  first 
attai-k.  Thus,  niiUl  (Icprcssion  or  Hin)|)le  melanciiolia,  nielunvholia 
agitata,  nr  niehiiiulioliii  attonita  may  reapgwar  agiiiii  and  again  u;>  the 
oyelo  returns,  with  the  same  phase  and  character  over  and  over  iigitin. 
\Vhih>  this  is  tnie  in  the  majority  of  cast's  of  eircndar  insanity,  it  is  not 
always  so,  for  octnsioiuilly  the  rptnirring  melancholia  changes  itK  ty]>c  in 
tile  various  .>ioqnen(n>s.  As  intimate<1  in  tlic  clm[>ter  on  Mclaneholia, 
there  is  often  a  six-cies  of  reactive  exaltation  in  the  convalescent  stagi- 
of  the  <lisease,  ami  rM-casionally  this  n'uction  Iweomcs  .so  ae(^'ntiiat«l 
as  to  <levelop  a  mnniacjd  condition,  so  that  wc  have  pn-sentod  to  us  a 
picture  very  like  tliat  of  an  alternating  insanity. 

Ijikc  the  nielan<!holic  jihasc,  the  nuiniiKiil  period  of  (drciilar  insanity 


m;iy  vary  in  cliaraeter  fnini  a  condition  of  mild  exhilaration  and  exalta- 
tion U>  the  severest  types  of  maniiuid  excitement  an<l  incohen'uee.  As 
ill  the  (le]>reswil  period,  tliere  i.s  tlie  same  tendency  of  the  nimiiat^al 
phase  in  its  n-cnrn'ni-cs  to  present  ri'gtilarly  tlie  identicid  features  of 
former  altiiiks,  thoLi^li  there  an- also  cxc<']>tion!d  instances  here  where 
snl>s('i|iieiit  ciiill)reiiks  wear  a  different  maiiiiKid  aspect. 

In  the  chapter  on  Mania  is  ma<le  mention  of  the  fact  that  the  con- 
valeseen(y  from  tliat  psychosis  is  not  infn'(|Liently  characterizwl  hy  a 
reiietive  tlepivs-^ion,  a  laerynn)s<!  irritaliilily.  In  some  in.stiuices  this 
tiiiiy  atliiin  tti  llie  d<'gree  of  a  trne  mchiintiulia,  and  thus  ]ilacc  Iwfore 
us  a  cycle  similar  to  that  of  an  alteniatiiifr  insanity. 

Onlinarily  we  iwofjiiize  two  di'jfrces  of  intensity  in  eireiilar  insanity 
— one  ill   wliicli  hotli  the  mania  aiKl  melancholia  are  mild,  and  one  in 
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which  both  the  mania  and  tiiolunclioliu  are  severe.  But  there  are 
mixed  ty[)eR,  in  wliich  the  mania  may  lie  mikl  and  the  melancholia 
severe,  or  vice  versfl. 

Mild  typefl  of  circular  insanity — instances  in  which  both  the  depressed 
and  exalted  phases  are  ko  moderate  in  degree  as  not  to  permit  of  com- 
mitment to  an  asylum — are  not  infrequently  met  with  by  the  practi- 
:ioner,  and  they  are  often  difficult  cases  to  handle  pR»p<'rly.  Thus,  I 
have  in  mind  two  brothers,  now  over  fifty  years  of  age,  who  are  both 
afflicted  with  circular  insanity,  manifested  in  a  form  very  distressing  to 
the  relatives.  A  description  of  one  will  describe  the  other,  and  not 
o'.dy  him,  but  many  other  similar  cases  : 

E.,  male,  aged  fifty-four,  single,  with  bereditarj'  taint,  has  for  many 
years  been  subject  to  alternatinjr  attacks  of  depression  and  exaltation. 
I  liavc  seen  and  examined  htm  in  both  pliases.  There  ip<  little,  if  any, 
dtsccmible  iuterval,  but  a  gradual  merging  of  one  phase  iuto  the  other. 


The  depressed  period  lasts  for  from  three  to  six  months.  In  this,  hie 
expression  is  dejected  ;  he  feels  that  hfe  is  a  failure,  that  he  can  not  live 
long.  He  considts  various  physicians  for  different  maladies  which  he 
thinks  may  account  for  his  general  malaise.  He  cjin  nut  concentrate 
his  mind  on  anything,  can  not  read  or  write  letters  ;  refuses  to  transact 
the  most  necessary  business  in  connection  with  his  estate.  He  talks 
little,  and  broods  over  the  mistjikes  and  follies  committed  in  the  exalted 
pliase  of  his  disorder.  He  is  mther  suspicious  and  distnistful  of  his 
family.  Sometimes  he  is  inclined  to  put  an  end  to  his  misery  by  suicide. 
I^ittle  by  little  this  weight  of  depression  begins  to  lighten,  and  he  passes 
insensibly  into  a  condition  in  which  he  begins  to  feel  himself  rejuvenat- 
ing. Life  takes  on  a  little  rosier  color;  his  malaise  vanishes,  and  a 
sense  of  well-being  begins  to  infuse  itself  through  his  body.  His  ex- 
pression changes  from  the  fixed  look  of  deep  dejection  to  one  of  cheer- 
ful variabilis.  In  the  place  of  quiet  brooding  we  note  an  awakening 
interest  in  things  about  httn.     He  begins  to  talk  vivaciously,  to  be 
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facetious  and  jolly,  to  write  letters  to  his  friends,  to  make  frequent 
social  calls,  to  take  up  the  threads  of  affairs.  He  discards  the  doctors, 
for  his  health  and  strength  were  never  better.  He  takes  up  some  of 
his  old  hobbies,  one  of  which  is  the  collection  of  antiques,  arms,  plate, 
furniture,  pictures,  and  specimens  of  ceramic  art.  He  spends  money 
freely,  rather  too  lavishly.  His  collections  are  gathered  together  in 
storage  warehouses,  clubs,  his  own  home,  and  the  houses  of  his  friends. 
He  becomes  extravagant  and  wasteful ;  enters  on  great  schemes  of 
money-making,  in  which  he  becomes  interminably  entangled  and 
meets  with  financial  losses.  His  friends  expostulate,  and  he  becomes 
irritable  and  angry.  He  leaves  them,  to  live  in  hotels.  He  buys  a 
pair  of  fast  horses  and  takes  a  drive  of  several  weeks  all  over  the 
country  for  hundreds  of  miles  around.  He  grows  boisterous  in  his  con- 
versation, neglectful  of  the  ordinary  courtesies  and  civilities  of  social 
life,  is  lavish  in  his  invitations,  becomes  a  little  excessive  in  drinking, 
is  restless  both  night  and  day,  travels  from  one  city  to  another  on  the 
most  trivial  and  eccentric  errands.  He  sleeps  little.  Endeavors  on 
the  part  of  relatives  to  check  the  anarchy  of  his  conduct  bring  from 
him  threats  of  suits  and  of  personal  violence,  and  letters  which  are 
quarrelsome,  offensive,  even  profane.  With  all  this,  there  is  no  intel- 
lectual defect.  He  never  has  actually  attempted  any  overt  act  which 
would  put  him  under  the  control  of  the  law,  or  aid  in  his  commitment 
to  an  asylum  to  save  the  diasipation  of  his  energies  and  the  waste  of 
his  property.  Any  jury  would  discharge  him,  for  his  conversation 
would  show  good  memory,  active  intelligence,  keen-witted  replies  to 
all  questions.  Step  by  step  this  stage  of  exaltation  begins  to  pass 
away.  He  sinks  nearer  to  his  normal  level,  resumes  a  more  natural 
conduct  toward  his  family  and  friends,  until  again  the  depressive  ele- 
ments re^ippcar  in  his  mental  condition.  Each  stadium  lasts  for  from 
three  to  six  months,  so  that  the  cycle  fills  about  one  year. 

Varieties. — There  are  two  main  varieties  of  circular  insanity.  One 
is  a  true  circular  insanity  in  which  the  phases  follow  each  other  in  a 
perfe(^t  cycle  thus :  mania,  melancholia,  mania,  melancholia,  mania, 
melancholia,  and  so  on.  The  other  type  is  one  in  which  there  is  a 
certain  periodicity  of  the  maniomelancholic  attacks  as  follows  :  mania, 
melancholia,  interval,  mania,  melancholia,  interval,  mania,  melancholia, 
interval,  etc.  Most  cases  can  be  c^talogucnl  under  one  of  these  two 
headings,  but  there  are  deviations  which  do  not  exactly  conform  to  these 
well-defined  types,  and  some  authors  have  attempted  to  make  further, 
but  it  seems  to  me  unnecessary,  subdivisions,  upon  the  basis  of  varia- 
tions in  the  length  of  interval  and  irregularities  in  the  sequence  of  the 
.phases. 

Pathological  Anatomy. — ^Autopsies  have  failed  to  reveal  any  im- 
portant macroscopic  or  microscopic  changes  in  the  brain  in  circular 
insanity.  Such  autopsies  as  I  have  been  able  to  find  recorded  were  made 
upon  j)atients  at  an  age  which  would  naturally  reveal  some  conditions 
incident  to  senile  involution,  and  these  morbid  conditions  may  or  may  not 
have  had  relation  to  the  mental  state  of  the  patient  during  life.  The  best 
that  we  can  say,  then,  is  that,  so  far  as  we  know,  there  is  no  anatomical 
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btisis  as  yet  discovered  for  circular  insanity.  Disordered  Dutrition — 
either  insufficiency  or  perversion  of  metabolism — probably  underlies  the 
manifestations  of  this  psychosis. 

Course  of  the  Disease. — In  some  patients  circular  insanity  has 
its  inception  in  the  melancholic  period,  and  in  others  it  begins  with 
the  maniacal  phase.  Usually  the  initial  stadium  is  melancholia.  The 
transition  from  the  depressed  to  the  excited  phase  and  vice  versA  is 
sometimes  astonishingly  sudden.  The  period  of  transformation  may 
occupy  but  an  hour  or  even  less.  In  most  cases  the  merging  of  one 
period  into  the  other  is  very  gradual.  Another  and  extremely  rare 
mode  of  transition  is  by  successive  alternations  of  depression  and  exalta- 
tion, an  oscillating  or  rhythmic  transformation.  Still  another  method 
of  change  is  by  means  of  a  lucid  interval,  brief  or  long,  between  the 
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alternating  phases,  thus :  mania,  interval,  melancholia,  interval,  mania, 
interval,  melancholia,  interval,  etc. 

There  is  extreme  variability  in  the  duration  of  the  maniomelan- 
cholic  cycles.  Sometimes  they  exhibit  great  irregularity  of  interval, 
from  a  few  days  to  a  year  or  more.  Sometimes  the  maniacal  phase 
lasts  one  day  and  the  melancholic  one  day,  so  that  the  cycle  is  com- 
pleted in  two  days.  In  other  cases,  again,  tlie  cycle  is  completed  in  two 
weeks,  or  a  month,  or  a  year.  Where  alternation  is  completed  in  short 
periods,  there  is  a  tendency  to  great  regularity.  Usually  the  melancholy 
phase  lasts  longer  than  the  maniacal. 

Diagnosis. — It  is  impossible  to  make  a  certain  diagnosis  of  circular 
insanity  unless  at  least  one  maniacomelancholic  or  melancholicomania- 
cal  cycle  has  been  observed.  If,  in  a  patient  appearing  to  have  an 
ordinary  melancholia  or  an  ordinary  mania,  there  should  be  efHsodic 
oscillations  of  depressed  and  exalted  emotions  (as  is  sometimes  the  case 
in  either  phase  of  the  cycle  of  circular  insanity),  then  we  are  justified  in 
entertaining  a  suspicion  of  alternating  insanity.    Even  when  an  apparent 
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cycle  is  brought  to  our  attention  in  a  case  of  insanity,  it  is  not  well  to 
conclude  t<H)  quickly  that  we  are  dealing  with  circular  insanity,  for  the 
reactive  phenomena  of  mania  and  melancholia  just  referred  to  may 
closely  simulate  the  more  serious  disorder.  The  greater  the  intensity  of 
the  second  phase  in  such  cases,  the  greater  the  presumption  of  circular 
insanity. 

There  is  (K'casionally  danger  of  confounding  a  periodic  mania  or  a 
perimlic  melancholia  with  circular  insiinity,  especially  if  their  reactive 
pliases  are  notable.  Natumlly,  if  the  reactive  phases  are  very  pronounced, 
a  diagnosis  of  circular  insanity  would  be  justifiable. 

Geiiend  paralysis  occiisionally  presents  cyclical  phases  analogous  to 
those  of  alternating  insanity,  but  the  physical  symj)toins,  the  mental 
enfeeblement,  and  the  prei)osterous  delusions  of  the  expansive  periods  of 
paralytic  dementia  will  ordinarily  insure  a  correct  diagnosis. 

Prognosis. — Circular  insanity,  though  made  up  of  two  of  the  most 
curable  of  mental  disonlers,  is,  curiously  enough,  itself  among  the  most 
incurable.  A  jmtient  seldom  recovers.  The  disorder  runs  a  long 
course  over  years  of  time,  terminating  ultimately  in  dementia. 

Treatment. — All  cases  of  circular  insanity  are  best  tn»ated  in  an 
asylum  in  order  to  prevent  suicide  in  the  melancholic  phase,  and  vio- 
lenc(s  excesses,  and  riotous  extravagance  in  the  maniacal  jwriod.  Un- 
fortunately, it  is  not  always  ])ossible  to  pn)teet  the  patient  by  this 
means,  since  juries  are  prone  to  allow  every  man  his  freedom,  no  mat- 
ter how  dangerous  to  himself  or  others,  so  long  as  he  does  not  behave 
as  a  raving  maniac  before  them.  Even  in  the  intervals  of  lucidity  it  is 
better  for  the  j)atient  to  be  under  medical  sujK*rvisi(m  in  some  institu- 
tion, with  the  hop(»  that  the  disorder  may  l)e  arrested  and  future  cycles 
prevcntiul  or  p()st{M)n('d  by  the  treatment.  This  treatment  is  based 
upon  the  principles  descriluHl  in  the  chapter  on  Treatment  and  in  the 
chapters  on  Mania  and  Melancholia. 

The  rest-cure  and  hydrotherapy  are  reconimend(»d  for  both  phases 
of  the  cycle.  IIyos(?in,  hyoscyamin,  and  duboisin  (gr.  ^-^^^  to  gr.  ^^) 
are  useful  in  the  excited  stage,  and  the  opium  treatment  in  the  deprcss«l 
stage. 


CHAPTER   IX. 
MANICDEPRESSIVE  INSANITY. 

Mam(-I)KPJ{F>sS1VK  insanity  is  best  exemplified  by  cases  of  circular 
insanity  in  which  we  have  recurring  cycles  of  maniacal  and  melancholic 
outbreaks.  But  it  is  the  merit  of  Kraepelin  to  have  studied  largt» 
numbers  of  patients  suffering  from  mania  or  melancholia  for  jwriods  of 
y<ars,  delving  deeply  into  their  previous  histories,  and  following  them 
n|»   long   after   they    had    left    his    immediate  professional   can*.      This 
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method  of  observation  led  to  surprising  results,  not  only  in  the  matter 
of  diagnosis,  but  also  of  prognosis.  The  profession  had  long  fancied 
that  little  could  be  added  to  our  clinical  kno\vle<lge  of  the  tvpi^s  of 
insjinity  however  much  remains  to  l)e  learned  as  to  tlieir  pathology. 
Certainly,  verj''  little  brush-work  was  nee<led  to  complete  the  maniactd 
picture,  and  melancholia  has  lH»en  a  classical  syndrome  since  the  time 
of  Hipj)ocrates.  That  these  two  contrasted  phases  of  mental  disorder 
sometimes  appeared  successively  in  the  same  individual,  as  an  alternat- 
ing or  circular  insanity,  was  also  well  known,  but  such  combined  exam- 
ples were  esteemed  exceptional  and  nire.  It  was  here  that  the  astute 
Crerman  clinician  stepped  in  and,  by  taking  the  long  view  over  j>ericMls 
of  years  in  his  cases,  made  the  discoveries  which  have  rather  upset  our 
former  classifications,  and  overturned  some  of  our  criteria  for  prognosis. 

He  learned  by  his  investigations  that  not  only  is  alternating  insanity 
much  more  connnon  than  psychiatrists  decuuKl  it  to  be,  but  that  the 
majority  of  patients  suffering  from  what  we  formerly  looked  ui)on  as  a 
pur*»  mania  or  a  plain  melancholia  proved  by  their  previous  or  subse- 
quent histories  to  be  subject  to  recurrences  of  attacks,  which  may  In* 
either  maniacal  Or  melancholic;  and,  furthermore,  that  there  are  many 
patients  who  prest^nt  on  careful  study  simultaneous  manifestations  i>f 
both  these  phases — /.  e.,  a  mixture  of  manic  and  melancholic  symptoms 
at  one  and  the  same  time. 

The  term  manic-depressive  insanity  is  thus  made  to  cover  almost  all 
of  the  old  types  of  insanity  that  we  formerly  looked  upon  as  scjiarate, 
sliarply -defined  clinical  syndromes,  viz. :  mania,  melaneiiolia,  and  cir- 
cular insanity.  And  Kmei)elin  naturally  assumes  for  manic-depressive 
insanity  an  identical  pathology  for  its  contrastc^d  or  mixed  manifesta- 
tations,  though  what  such  pathology  may  Iw  is  wholly  a  matter  of  specu- 
lation. Kraepeliu  limits  the  term  melancholia  to  the  depressed  psychosis 
of  senility.  There  is  no  doubt  that  we  owe  Kraepelin  much  for  th(» 
new  views  thus  given  us.  It  may  be,  however,  that  modifications  will 
be  made  as  time  goes  on  in  this  conception  of  the  manic-depressive  syn- 
drome. The  brilliant  exponent  of  manic-depressive  insanity  has  the 
advantage  of  us  at  present  in  haviug  already  accumulated  his  material 
requiring  decades  of  observation  for  verification,  while  we  must  wait 
yejirs  yet  with  our  own  cib*es  before  determining  for  ourselves  the  ulti- 
mate truth  of  his  conclusions.  Many  of  us  doubtless  have  cases  in  mind 
which  have  passed  thn)ugh  an  attack  of  ordinary  mania  or  melancholia 
with  recovery,  without  historj^  of  previous  attacks,  and  with  no  subse- 
quent attacks  for  years  to  the  present  time.  AV^e  must  now  have  the  feel- 
ing that  recurrence  in  one  or  the  other  j)hase  is  a  iK>ssibility,  and  yet  the 
patient  may  go  through  life  without  such  recurren(;(».  Under  the  cir- 
cumstances, is  it  worth  while  to  change  the  name  of  the  disorder  from 
its  well-known  designation  to  the  complex  phrase  manic-depressive 
insanity?  And  is  it  altogether  j)rofitable  to  exchange  that  clib<siral 
immemorial  expression  ^^melancholia"  for  the  cumbrous  phrase,  "the 
depressed  type  of  manic-depressive  insanity,"  when  we  mean  exactly 
what  we  did  before,  only  assuming  a  new  theory  as  to  probable  pathol- 
ogy?    Why  abandon  the  wonl  "mania,"  when  language  needs  conden- 
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satioD,  for  a  phrase  like  "the  manic  tyj>e  of  maDio-depressive  insanity? 
The  clinical  pictures  remain  the  same ;  their  interrelations  are  differently 
conceiveil.  Some  of  the  features  of  these  iwychoses  which  led  Krae|)elin 
to  classify  them  under  the  one  head  of  manic-depressive  insanity,  and 
to  assume  them  to  be  equivalents  of  one  and  the  same  fundamental 
pathological  process,  are  as  follows : 

The  coexistence  in  the  same  subject  of  alternating  mania  and  mel- 
ancholia (circular  insanity). 

The  presence  in  all  forms,  whether  excited,  depressed,  or  mixed,  of 
certain  fundamental  symptoms,  such  as  psychical  inhibition  (weakened 
attention,  retardeil  flow  of  ideas,  insufiBcient  attention,  indifference)  and 
exalted  mental  automatism  (flight  of  ideas,  irritability,  impulses,  delu- 
sions, hallucinations  and  illusions,  flxed  ideas,  obsessions). 

Classification  of  Manic-depressive  Insanity. — Kraepelin  divides 
the  forms  of  psychoses  under  this  heading  as  follows: 

1.  The  uiaDic  type  of  manic-depressive  insanity. 

2.  The  depressed  type  of  manic-depressive  insanity. 

3.  The  mixed  type  of  manic-depressive  insanity. 

The  manic  tyi>e  is  sejiarated  into  three  forms:  simple,  delusional, 
and  confusional. 

The  depr(»ssed  tyixj  is  divided  into  three  forms :  simple,  delusional, 
and  stui)orous. 

The  mixed  type  is  exemplified  in  cas(»s  of  circular  insanity,  and  also 
in  very  singular  and  varied  mixtures  of  the  two  contrasting  pha.<«es  at 
the  same  time.  Thus,  sonie  ]>atients  present  a  combination  of  psycho- 
motor oxcitcinoiit  with  oniotional  dej)r('Ssion,  and  others  iisyelioniotor 
inhibition  with  cinoticmal  exaltation.  Still  another  gnnip  of  eases  is 
ohamctcrizt'd  by  a  ('(unbination  of  stniM»r  with  inot(»r  excitement. 

A  further  classification  <»f  nianic-dcprcssivc  insanity,  showing  the 
varion.s  uld  forms  included  under  this  headin*^,  i*^  '*^^  follows: 

1.   IVriudR.  insanities  -^  Kc,.„nvnt  uiclaneholia, 
1\   Altcrnatin«r  insanity,  Ciix-ular  insuiity. 
',).   InvLMilar  funns. 
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prognosis,  therefore,  is  favorable  as  regards  the  single  attack,  the  possi- 
bility of  siibsw^uent  attacks  must  be  carried  in  mind  by  the  physician 
in  discussing  the  prognosis  with  thie  family. 

Treatment. — The  lines  of  treatment  for  the  -  various  phases  of 
manic-depressive  insanity  are  sufficiently  clear  from  the  therapeutic 
memoranda  given  in  the  preceding  three  chapters. 


CHAPTER  X. 
EPILEPTIC  INSANITY. 

Some  ten  per  cent,  of  all  epileptics  become  insane.  Hence  the 
epileptic  neurosis  in  an  individual  renders  him  about  thirty  times  more 
liable  to  insanity  tlian  if  he  were  normal.  The  psychoses  to  which  the 
epileptic  is  subject  vary  extremely  in  character.  It  is  my  aim  to  give 
here  a  brief  review  of  these.  I  shall  not  consider  under  this  heading 
forms  of  mental  disorder  in  which  epilepsy  or  repeated  epileptiform 
convulsions  make  their  appearance  in  conjunction  with  the  psychic  dis- 
turbance as  the  result  of  a  common  cause  (general  paralysis,  chronic 
alcoholism,  epileptic  idiocy,  paralytic  idiocy,  etc.),  but  shall  limit  myself 
to  the  class  of  insiinities  induced  by  the  epilepsy.  It  is,  first  of  all, 
necessary  to  dwell  for  a  moment  upon  some  of  the  ordinar}^  features  of 
epilepsy,  apart  from  the  familiar  phenomenon  of  muscular  convulsion. 
The  epileptic  is  subject  to  peculiar  symptoms,  which  are  looked  upon 
as  the  equivalents  of  convulsive  seizures.  Among  these  are  sudden 
brief  losses  of  consciousness.  The  consciousness  mav  be  merely  clouded 
or  completely  lost.  There  may  l)e  no  perceptible  concomitant  symp- 
toms. On  the  other  hand,  the  defect  of  consciousness  may  be  accom- 
panied by  some  pallor  of  the  face,  a  fixity  of  the  eyes,  or  a  partial 
local  spasm  or  movement  (strabismus,  stammering  of  a  few  words, 
grimaces,  lifting  the  arm,  bowing  movement  of  the  body,  turning  of 
the  head,  etc.).  The  disorder  of  consciousness  may  be  associated  with 
an  automatic  dream-state,  similar  to  somnambulism,  in  which  compli- 
cated impulsive  movements  take  place  (automatic  continuance  of  acts 
begun  before  the  seizure,  puqwseless  running,  undressing,  etc.).  Ver- 
tiginous attacks  may  be  the  equivalent  of  convulsions.  The  aura  of  an 
epileptic  attack  may  be  in  the  form  of  a  hallucination.  A  study  of 
the  psychology  of  epileptics  in  general  gives  us  a  sort  of  composite 
picture,  to  which  all  of  these  patients  conform  more  or  less  closely. 
The  mental  attitude  of  the  epilepti(;  is  due  to  a  variety  of  circumstances. 
In  the  first  place,  he  has  a  consciousness  of  the  dreadful  nature  of  his 
malady.  He  is  in  a  state  of  expectant  attention  as  regards  the  sudden 
blackness  and  prostration  which  are  to  strike  him  unawares  at  any 
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time,  in  any  place,  like  the  lightning  from  a  ck»ar  sky.  He  can  never 
share  the  social  pleasures  of  his  fellows.  The  schools  are  not  open  to 
such  as  he.  When  he  becomes  old  enough  to  work,  he  finds  that  no  one 
wishes  to  employ  him.  Every  avenue  of  education,  every  trade  and 
calling,  every  road  to  mental  progress,  is  barred.  He  is  a  social  out- 
cast, an  object  of  commiseration,  a  burden  to  his  friends,  perhaps  a 
family  blemish  to  be  kept  concealed.  The  doctor  is  called  in,  and, 
taking,  as  a  rule,  a  hopeless  view  of  the  case,  abandons  him  to  the 
mercy  of  the  bromids,  which  further  his  mental,  physical,  and  moral 
d^radation.  In  this  way  the  epileptic  character  is  evolved.  It  con- 
sists of  a  mixture  of  melancholy,  hypochondriasis,  emotional  irritabil- 
ity, moroseness,  distrust,  misanthropy,  mental  apathy,  and  dullness, 
often  combined  with  morbid  religious  tendencies  and  modified  by  patho- 
logical psychic  conditions  incident  to  the  ravages  of  the  disease  itself. 
These  pathologic^al  mental  states  vary  from  the  peculiar  psychic 
equivalents  just  descril)ed  to  the  actual  psychoses  of  divers  forms 
now  to  l)e  detailed.  Epileptic  insanity  is  chiefly  a  progressive  psychic 
deterioration  terminating  in  dementia.  But  the  progressive  degenera- 
tion is  frequently  marked  by  episodic  outbreaks  of  psychoses  under 
various  forms.  Among  these  are  transitory  hallucinatory  and  stupor* 
ous  disorders  and  chronic  epileptic  psychoses  (under  any  form,  such  as 
mania,  melancholia,  circular  insanity). 

Psychic  Degeneration  of  Epileptics. — As  is  well  known,  severe 
epileptic  attacks  are  ordinarily  followed  by  a  somnolent  and  stuporous 
oonditi(m  lasting  from  an  hour  or  two  to  several  days.  The  frequent 
repetition  of  such  attacks  tends  to  render  complete  recovery  from  such 
mentiil  t<>r|K)r  more  and  more  (liffi(;ult.  Asa  eonsecjuence,  we  observe  a 
gradual  weakening  of  the  intellectual  processes.  The  flow  of  ideas  is 
retardtnl  and  tlu^  expression  of  such  ideas  along  motor  lines  becomes 
sluggish ;  the  speech  especMally  has  a  characteristic  slowness  ;  atten- 
tion is  diiuinislie<l  and  memory  impaired  ;  the  concepts  and  judgments 
are  built  up  with  ever-slackening  activity.  In  this  way  the  epileptic 
may  sink  <i:ra(lually  into  a  deepening  simple  dementia.  In  some  cases 
the  concepts  attended  with  ethical  feelings  vanish  first,  and  to  so 
striking  an  extent  that  acts  (»f  violence,  cruelty,  brutality,  and  crime  are 
connnittrd  without  a  single  inhibitory  eflort  or  a  shadow  of  remorse. 
These  acts  oft(;n  have  an  impulsive^  character. 

An  excessive  irritability  of  temper  is  a  phase  of  epileptic  psychic  de- 
generation. The  most  trivial  incidents  may  give  rise  to  outbursts  of 
anger  and  even  of  overwhelming  fiirv. 

The  n:itnr.d  hypochondriacal  (le])ression  of  many  epileptics  is  fre- 
(juently  much  exaggerated,  giving  rise  to  a  sort  of  melancholia  colore<l 
by  mental  enfeehlenient,  and  by  suspicion,  distrust,  misanthrt>pv  and 
moroM'ness. 

()ccasi(Mially,  in  the  midst  of  this  progr(\<sive  deterioration  of  mind 
imperative  ideas   and   acts   manifest   themselves,   and    delirious    states 
apj)ear    with    drea<U'ul     hallucinations    and    delusions    of    persecution 
(paranoia-like  outbreaivs). 

Thes<'   are    the   marks    which   distinguish    the  j)sychic   side    of  the 
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^nidually  developed  dementia  of  epileptics.  The  mental  enfeeblement 
is  accompanied,  as  in  terminal  dementias  genenilly,  hv  increase  in 
bodily  weight,  hypertrophy  of  the  sul>cutaneons  fatty  tissue,  and  the 
gradual  eflfkcement  of  the  lines  of  expression  in  the  features.  We  thus 
reach  ultimately  the  condition  of 

Epileptic  Dementia. — As  intimateil,  the  rate  of  progress  of 
epileptic  dementia  is  in  direct  proportion  to  the  number  and  severity  of 
seizures.  There  are  cases  which  go  on  to  the  terminal  stage  without 
some  of  the  peculiar  manifestations  of  progressive  epileptic  degeneration 
just  described,  and  others,  again,  in  which  these  features  are  prominent* 
The  dementia  may  be  absolute,  so  that  not  the  simplest  concrete  memory- 
picture  remains  in  the  vacant  mind ;  the  patient  needs  care  in  his  i)er- 
son  and  dress,  and  often  has  to  be  guided  and  assisted  in  taking  nourish- 
ment. His  sc*nsibilities  become  so  diminished  that  he  is  indifferent  to 
stimulation  of  any  sense,  and  has  no  perception  of  the  needs  of  the  body 
as  regartls  the  bowels  or  bladder.  He  must  be  cannl  for  like  an  infant. 
A  persistent  sexual  instinct  often  impels  him  to  constant  masturlmtion. 

During  progress  into  dementia,  we  note  the  intercurrent  hallucinatory 
states  already  mentioned,  and  the  accesses  of  anger,  with  assaults  and 
impidsive  actions  of  various  kinds.  The  motor  memories  suffer  in  the 
end  to  such  degree  that  all  complicated  movements  are  forgotten.  This 
is  {particularly  noteworthy  in  the  use  of  words,  which  are  se}>arat<Hl  by 
considerable  jmuses.  Often  even  the  syllables  are  thus  divided.  Finally, 
the  patient  loses  the  power  of  sj>eech  altogether  (aside  from  the  actual 
aphasic  attacks,  which  are  not  infrequently  observed  in  connection  with 
severe  epileptic  seizures). 

The  course  of  epileptic  dementia  is  rarely  rapid ;  it  usually  extends 
over  a  period  of  years.  The  cause  of  death  is  usually  accident,  status 
epilepticus,  pneumonia,  intestinal  catarrh,  inflammation  of  the  bladder, 
or  some  other  intercurrent  affection.  Epileptic  dements  exhibit  a 
diminished  resistance  to  diseases  in  genenil,  and  never  attiiin  great  age. 

Acute  Transitory  Epileptic  Insanity. — The  acute  insanity  of 
epileptics  develops  suddenly  before  a  convulsive  seizure,  after  the  attack, 
or  it  may  occur  in  the  interval  between  the  epileptic  convulsions,  com- 
monly in  the  place  of  a  convulsion,  as  a  so-called  psychic  equivalent. 
As  a  rule,  both  onset  and  termination  are  sudden.  The  duration  of  the 
insanity  is  ordinarily  from  a  few  hours  to  a  few  days,  though  the  attacks 
are  sometimes  shorter  and  sometimes  longer.  The  symptoms  are  pecu- 
liar and  various.  The  chief  characteristics  is  the  clouding  of  (conscious- 
ness. The  patient's  state  may  be  one  of  complete  unconsciousness, 
though  usually  consciousness  is  not  entirely  lost.  It  is  rather  a  condi- 
tion of  subconsciousness  or  of  subliminal  consciousness,  with  stupor. 
Upon  this  screen  of  clouded  consciousness  there  is  a  play  of  nmltiform 
and  bizarre  psycopathic  outlines — many-hued,  terrible,  or  ecstatic  hallu- 
cinations ;  delirium,  mutism,  incoherence,  verbigeration,  anxious  states, 
delusions  (often  of  a  persecutory  nature),  or  irresistible  impulsions  to 
assault,  destnictiveness,  homicide,  and  suicide.  Sometimes  the  funda- 
mental tone  of  the  outbreak  is  melancholic,  more  often  maniacal,  but 
the  most  appropriate  designation  of  these  acute  epileptic  }>sychoses  is, 
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porliaps,  acute  hallucinatory  paranoia.  There  is  no  essential  diflTerence 
between  them,  whether  the  attack  be  preparoxysmal  or  (lostparoxysmal, 
or  the  equivalent  of  the  paroxysm. 

The  stu|K)r  of  epileptic  insanity  is  distinguished  from  that  of  other 
psychoses  by  marked  loss  of  consciousness,  enfeebled  attention,  anal- 
gesia, sudden  violence,  and  confusion. 

We  sometimes  observe  in  connection  with  subconsciousness  primary 
anxious  states,  resembling  precordial  dread,  with  extremely  (tainful 
sensations  of  oppression  and  suffocation  in  the  breast ;  and  much  more 
rarely  primordial  exaltation,  with  acceleration  of  the  strram  of  ideas. 

HaUuci nations  are  mostlv  limited  to  the  visual,  auditor\%  and  olfac- 
tory  s(»nses,  chiefly  to  the  first-namcnl.  The  ]iatient  sees  wild  beasts, 
specters,  flames,  the  fires  of  hell,  wheels,  gigjuitic  threatening  objects, 
falling  walls,  overwhelming  waves  of  water ;  or,  on  the  other  hand,  the 
golden  gjites  of  heaven,  the  jasper  throne,  G(xl,  and  the  choir  of  angels. 
He  hears  menacing  voices,  clamor  and  uproar,  the  thunder  of  cannon, 
or  the  singing  of  the  hosts  of  heaven,  the  voice  of  G(xl,  etc.  Disagree- 
able'and  noxious  or  pleasant  odors  maybe  perceive<l,  A  peculiarity 
of  these  hallucinations  is  a  certiiin  monotony  of  character,  a  general 
sameness,  in  great  part  due  to  the  rather  child-like  (constitution  of  the 
mind  of  epileptics.  Their  education  and  mental  evolution  are  so  often, 
fnmi  the  nature  of  their  malady,  ham])ered  and  retarded,  that  they  })as8 
through  life  with  the  fancy  and  understanding  of  a  child. 

Incoherence  of  speech  and  lack  of  orientation  as  to  surroundings 
are  more  markcnl  in  epileptic  insanity  than  in  any  other  psychosis. 

The  motor  symptoms  vary  extremely.  Sometimes  we  note  motor 
inhibition  attaining  to  completer  immobility  and  mutism,  lasting  for 
hours,  (lays,  or  weeks  at  a  time.  Such  quiescence  is  often  internipteil 
by  sudden  exj)l()sive  acts  of  violence.  Again,  in  other  cases,  we  ob- 
serve agitation,  restless  wandering  al)out,  puriK)seless  and  imjx»tuous 
miming  hither  and  thither,  assiiults,  destructiveness,  and,  rarely,  com- 
plicated acts,  like  theft  and  other  iKJtty  crimes.  A  condition  of  relig- 
ious ecstasy  is  not  uncommon.  The  patient  may  feel  himself  wafted  to 
heaven,  where  he  converses  with  (icmI,  Christ,  and  the  disciples. 

In  some  rare  instances  epileptics  are  sulyect  to  dream-like  states  of 
subconsciousness,  similar  to  somnambulism,  in  which  complicated  acts 
are  carried  out.  Like  the  somnambulist,  such  patients  may  seem  to  be 
conscious,  may  (H>m|K>rt  themselves  in  sjH^ech  and  conduct  in  a  perfectly 
natural  manner,  and  in  this  condition,  which  may  last  for  hours,  days, 
or  even  weeks,  connnit  offenses  agjiinst  the  law,  wander  off  as  tnunps, 
or  do  some  extraordinary  thing  in  following  the  imperative,  childish, 
silly,  or  fanta-^tic  ideas  which  control  their  dream-state. 

The  disorders  of  memory  incident  to  transitory  epileptic  insanity 
are  both  interesting  and  important.  There  may  be,  upon  recovery,  al>- 
solute  amnesia  as  reganls  everything  that  has  taken  place.  There  may 
be  remembrance  of  much  that  has  occurred  immediately  after  the  in- 
sanity has  passiHl,  with  subsequent  amnesia.  There  may  be  complete 
amnesia  at  first,  with  glimpses  of  remembrance  afterward.  There  is 
rarely  any  j)ersistent  recollection  of  the  events  of  the  psycopathic 
state. 
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As  has  been  stated,  the  rule  is  for  these  trausitor}'  epileptic  insanities 
to  exhibit  a  sudden  onset  and  a  sudden  termination.  The  longer  the 
duration,  the  less  abrupt  the  cessation.  The  majority  of  these  patients 
recover,  but  recurrence  is,  of  course,  frequent.  Termination  in  a  chronic 
condition  is  rare.  Occasionally,  death  takes  place  from  exhaustion,  in- 
tercurrent maladies,  or  from  a  convulsive  seizure  or  series  of  attacks 
during  the  psychosis.  Recurrences  tend  to  hasten  a  psychic  degenera- 
tion ending  in  dementia. 

The  epileptic  nature  of  such  insanity  as  is  here  described,  where  the 
history  is  not  known,  is  determined  by  the  following  characteristics  :  (1) 
Sudden  onset  and  abrupt  termination ;  (2)  the  terrifying  or  ecstatic 
nature  of  the  hallucinations  and  delusions  ;  (3)  disturbance  of  conscious- 
ness and  stuporous  condition  ;  (4)  impulsive  acts  ;  (5)  dream-states  ;  (6) 
amnesia. 

Chronic  Epileptic  Insanity. — Aside  from  epileptic  dementia,  the 
acute  epileptic  psychosis  just  described  may  take  a  chronic  course,  or 
assume  a  periodic  form,  with  little  improvement  in  the  intervals  between 
the  exacerbations.  There  are  cases  which  closely  resemble  chronic 
mania  in  their  long  course,  and  others  in  which  melancholia  is  the  pre- 
dominating feature.  The  epileptic  attacks  to  which  thase  patients  are 
subject  are  naturally  the  distinguishing  feature,  and  a  special  color  is 
given  such  cases  by  the  epileptic  psychic  degeneration.  Occasionally  a 
true  circular  insanity  is  presented,  with  its  alternating  maniacal  and 
melancholic  phases. 

Treatment. — Most  cases  of  pronounced  epileptic  insanity  require 
commitment  to  an  asylum.  Their  proclivity  to  sudden  accesses  of  rage 
and  fury  and  to  impulsive  acts  of  violence  necessitates  this  course. 
Where  there  is  simply  a  moderate  amount  of  psychic  degeneration  this 
course  is  not  necessary. 

The  treatment  should  be,  in  the  first  instance,  prophylactic ;  but,  after 
the  development  of  the  psychosis,  it  consists  of  a  combination  of  the 
treatment  of  ordinary  epilepsy  with  that  of  the  particular  type  of  insanity 
presented. 

Preventive  therapy  is  concerned  with  the  counteraction  of  the  many 
elements  which  favor  mental  deterioration,  with  the  mitigation  of  the 
epileptic's  early  sufferings,  with  the  reconstruction  of  his  environment. 
It  may  be  called  the  moral  and  manual  method.  The  moral  part  of  it 
is  the  opportunity  for  education,  regular  occupation,  and  recreation. 
The  manual  and  hygienic  part  of  it,  the  acquisition  of  out-of-door  trades 
or  callings — muscular  exercise,  which  in  itself  serves  to  reduce  the 
number  and  intensity  of  convulsive  seizures.  I  may  be  pardoned  for 
dwelling  somewhat  longer  on  this  subject  of  preventive  therapy,  and  for 
allowing  my  pen  to  go  over  the  same  lines  which  it  has  traveled  so 
often  in  past  years,  because  I  am  convinced  that  this  moral  treatment 
marks  the  greatest  stride  in  advance  made  for  centuries  in  the  thera- 
peutics of  epilepsy.  For  ages  drugs  have  been  exploited  as  helpful  or 
curative  ;  but,  after  all,  little  has  been  accomplished  from  the  standpoint 
of  materia  medica.  Only  of  late  years  has  the  moral  treatment  become 
prominent.  As  a  rule,  the  epileptic  patient  was  dismissed  by  his  physician 
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with  a  prescription  of  uncertain  value  and  possibly  a  few  general  direc- 
tions as  to  diet.     It  was  not  known  to  the  practitioner-— or,  at  least,  he 
did  not  concern  himself  about  the  matter — that  the  epileptic  could  gain 
admission  to  no  hospital  of  any  kind  ;  that  he  had  no  associates,  occu- 
pation^ or  recreation  ;  that,  debarred  from  the  schools,  he  grew  up  un- 
educated, and  with  a  tendency  toward  retrogression  rather  than  progress  ; 
and  that,  without  teaching,  reared  in  idleness,  suffering  from  a  dreadful 
malady,  neglected  in  body  and  mind,  he  could  find  shelter  at  last  only 
in  the  almshouses  and  insane  asylums,  these  being  the  only  institutions 
open  to  him.     Yet,  in  by  far  the  majority  of  cases  of  epilepsy,   the 
attacks  rob  them  for  but  brief  intervals  of  the  capacities  for  study, 
work,  recreation,  and  social  pastimes,  which  they  possess  in  common 
with  their  more  fortunate  fellow-men.    Hence  the  adoption  of  a  scheme 
of  colonization  of  epileptic  dependents  on  the  model  of  the  great  German 
colony  at  Bielefeld,  of  which  the  Craig  Colony,  in  the  State  of  New 
York,  is  an  example.     The  Craig  Colony  consists  of  a  tract  of  nearly 
nineteen  hundred  acres  of  land  in  the  most  fertile,  productive,  and  pictur- 
esque valley  of  the  State  (the  Genesee  Valley).     Upon  this  are  already 
some  sixty  to  eighty  builuings,  with  accommodations  at  present  for  but 
840  patients.     Over  eleven  hundred  epileptics  are  now  on  the  list  of 
patients  awaiting  admission.     Here  they  are  to  be  given  an  education 
in  the  various  branches  of  learning  taught  in  the  public  schools,  to  be 
instructed  in  every  kind  of  industry,  to  be  treated  each  and  every  one 
for  epilepsy,  and  to  be  ofl*ered  a  home  in  a  sort  of  village  life,  where 
they  will  no  longer  have  the  feeling  of  social  ostracism,  or  be  debarred 
from  the  privileges  of  intellectual  and  moral  development  enjoyed  by 
the  rest  of  mankind. 

The  out-of-il(K)r  life  in  a  fariiiing  community  has  already  had 
wonderful  results,  which  may  be  l(»arn(Hl  from  the  annual  rejK>rt8  of 
the  colony.  It  will  suffice  to  siiy  here  that  the  average  reduction  in 
frequency  of  attacks  among  all  the  patients  has  been  fully  fifty  |>er 
cent.,  and  that  the  mental  and  moral  regeneration  of  the  l>enefieiaries 
has  been  truly  reniarkai)le.  AV^hat  the  effect  of  such  change  of  envin.>n- 
ment  must  be  as  a  prophylactic  ag:unst  psyc^hic  degenemtion  and  insanitv 
win  not  1)0  estimated.  We  may  now  briefly  touch  ujx)ii  the  medicinal 
and  surjrical  treatment  of  epilej)sy.  The  ohl  drugs — borax,  nitnite  of 
silver,  i)ella(lonnji,  and  th(^  l)n)nii(ls — have  their  uses.  One  is  valuable 
in  one  ease  an<l  not  in  th(»  other  ;  and  each  patient,  where  the  disea.se  is 
idiopathic,  and  no  etiological  indication  exists  for  the  preferment  of  an 
especial  ajj^eiit,  must  he  experimented  upon  with  one  drug  after  another 
for  two  or  three  months  at  a  time,  until  a  satisfactory  reme<ly  is  discov- 
ered, l^^pon  th(»  whol(%  the  bromids  are  most  efteetive  a,s  a  general 
antispasnicxlie  ior  all  eases.  While  the  bromids  are,  perhaps,  the  most 
useful  riMuedy  W(^  can  employ  as  an  antispasuKnlic  in  many  cases  of 
epilepsy,  their  exhil)ition  in  every  etise  is  not  advisable.  With  a  con- 
siderable nnml)er  of  patients  the  bromids  are  entirely  ineffectual  ;  with 
no  small  mnnlxT,  too,  very  serious  symptoms,  such  as  acute  brtnnism 
increase  of  seizures,  and  even  insanity,  supervene  upon  their  use.  In 
many  of  the  cases  where  at^tnal  gocnl  is  done  by  the  brcmiids   in   reduc- 
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ing  the  frequency  and  severity  of  tlie  attacks,  the  concomitant  symptoms 
are  such  that  it  becomes  questionable  whether  the  remedy  be  not,  after 
all,  worse  than  the  disease.  The  writer  makes  it  a  practice,  therefore,  to 
exhibit  the  bromids  with  caution,  and  never  to  employ  them  until  the 
series  of  less  harmful,  but  often  quite  as  efficacious,  remedies  for  epilepsy 
have  been  tried  in  vain. 

There  are  some  new  drugs  and  remedial  methods  that  have  come 
into  vogue  of  late  which  are  worthy  of  attention.  In  the  first  place, 
there  is  simulo,  a  South  American  plant  of  the  hyssop  family,  the  tinc- 
ture of  which  is  given  in  doses  of  one  to  two  or  thre(»  drams  three  times 
daily.  After  an  experience  in  many  cases  for  sevenil  years,  I  would 
say  of  simulo  tliat  it  deserves  trial  in  most  cases ;  that  it  is  perfectly 
harmless,  which  can  not  he  said  of  the  bromids,  borax,  belladoiuia,  and 
some  other  drugs  ;  that  in  a  few  cases  it  has  been  extremely  beneficial 
in  my  hands,  and  tliat  in  most  cases  it  has  no  effect  at  all.  Simulo 
combineil  with  small  doses  of  bromid  acts  very  well.  The  so-called 
opium-bromid  treatment  of  Flechsig  is  of  value  for  many  patients, 
especially  in  old  and  obstinate  cases  where  all  other  agents  have  provc^d 
ineffectual.  This  treatment  c(msists  of  the  administration  of  opium  for 
some  six  weeks,  beginning  with  one-half  to  one  grain  three  times  daily, 
and  increasing  gradually  until  ten  to  fifteen  grains  a  day  are  taken,  when 
the  use  of  opium  is  suddenly  stopped,  and  bromids  in  large  and  grad- 
ually reduced  doses  are  given  (thirty  grains  four  times  daily,  to  begin 
with).  I  had  used  in  certain  cases  of  epilepsy  for  some  years  cixlein 
with  considerable  success,  but  tliis  combination  of  the  opiate  with  bro- 
mids is  still  more  satisfactory. 

Adonis  vernalis  conjoined  with  the  bromids,  as  recently  suggested 
by  Bechterew,  is  an  efficient  method  of  treatment,  from  which,  in  several 
instances,  I  have  had  gratifying  results.  Digitalis,  which  has  proper- 
ties similar  to  Adonis  vernalis,  was  formerly  frequently  given  in 
epilepsy,  but  the  new  combination  seems  to  be  much  more  efficjicious. 

There  are  a  few  cases  of  epilepsy  in  which  careful  investigation  indi- 
cates self-intoxication  as  a  factor.  In  these  an  excess  of  ethereal  sul- 
phates (indican)  in  the  urine,  together  with  periodi(^l  or  constant  attacks 
of  gasef)us  diarrhea,  are  almost  |)ositive  manifestations  of  putrefactive 
or  fermentative  changes  taking  place  in  the  alimentary  tract.  It  is  re- 
markable how  much  benefit  may  be  obtained  in  such  patients  by  the 
regulation  of  the  diet  (milk  and  its  modifications,  koumiss,  matzoon, 
somal,  rare  or  raw  beef,  eggs,  green  vegetables,  and  special  breadstuffs, 
like  Zw^eiback,  Huntley  &  Palmer's  breakfast  biscuits,  and  Voebt's 
biscotte  de  legumine),  by  the  frequent  drinking  of  hot  water  and  the 
occasional  flushing  out  of  the  large  intestine  by  hot  water,  and  by  the 
use  of  certain  intestinal  antiseptics,  given  two  hours  after  eating,  with 
plenty  of  water  (beta-naphtol  or  salol,  gr.  v). 

The  remarkable  effect  of  the  thyroid  extract  upon  general  nutrition 
would  naturally  suggest  the  advisability  of  its  administration  for  experi- 
mental purposes  in  some  of  the  nervous  diseases  which  we  are  accus- 
tomed to  look  upon  as  due  to  nutritional  disturbances  in  the  nei'N'ous 
system.     With  this  idea  in  view,  I  have  employed  it  in  a  good  many 
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y,  \a  a  mimber  with  very  gtxxl  etiect.     Especially  note- 

v  was  mental  improvement    in   wveral    cafles  of  epile|)sy  wJtli 

ntly  coDsidcmble  dementia.     It  is  wortliy  of  more  extended  trial. 

le  from  tlie  remedies  ibr  the  epilepsy  just  described,  we  need 

lally  to  employ  certain  other  drugs  for  particular  oonditioDs, 

^ri   status   epileptitnjs,    maniacal   outbreaks,    pronounced   nielan- 

Btates  of  terror,  etc.     In  status  epilepticus  rectal  injections  of 

,  gr.  xs,  with  au  ounce  of  starch-water,  repeated  at  intervals  of 

three  hours  if  needed,  give  the  most  sati.«faction.     In  great  itleo- 

excilement    we  should   use  hyoscin,   hyoscyamin,    or    dulwisin 

eruintically,  in  doses  of  y^  to  -^  of  a  grain.     In  anxious  melan- 

oonditious  morpbin  hyp(Hlermatically  is,  perhaps,  the  best  alievi- 

agent  to  exhibit. 

le  question  of  trephining  mu.'tt  naturally  come  up  in  certain  cases 
'leptic  psychoses  whore  trauma  to  the  head  is  evidently  the  cause 
epilepsy  and  psychic  degeneration.     The  following  points  are  to 
Ken  into  consideration  as  a  guide  in  thi^^  matter : 

In  tlie  very  small  number  of  cases  having  injury  to  the  head  as 
ise  the  epileptie  habit  is  so  strong,  and  the  changes  in  the  brain 
usually  80  old  and  dec]>-scated,  tliat  an  ojK^ration,  us  a  rule,  does 
eure,  and   seldoni  permanently  diminishes  the  frequency  of  the 
Its. 
Of  miscellaneous  traumatic  oases,  where  a  surgical   procedure 
I  justifiable  and  is   undertaken,  a  cure  of  the   epilepsy  may  be 
lably  expected   in,  perhaps,  four   out  of    ever}'   liiuidred    cases 
led  upon. 
•i.  The   removal  of  a  cicatrix  from  the  cortex,  supjmsitl  to  he  the 
epileptogenic  nidus,  will  naturally  be  followed  by  the  formation  of  a 
new  cicatrix  in  the  surgical  wound — the  creation,  therefore,  of  a  new 
epileptogenic  center. 

■I.  The  more  recent  the  injury,  the  greater  will  be  the  promise  of 
lasting  benefit. 

5.  In  cases  of  traumatic  epilepsy  with  marked  epileptic  psychoses 
(recurrent  attacks  of  rage,  fury,  violence,  destruetiveness,  etc.)  trephin- 
ing would  \k  justifiable  as  a  jwssible  means  of  diminishing  the  severity, 
danger,  and  frequency  of  the  maniacal  attacks,  even  though  the  epilepsy 
itself  or  the  psychic  degeneration  might  not  be  improved. 
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CHAPTER  XL 
DEMENTIA. 
Secondary;  Senile;  Primary* 

Definition. — "  Dementia  "  is  a  term  employed  to  designate  simply  a 
general  enfeeblement  of  all  the  mental  faculties.  It  is  often  used  im- 
properly by  the  laity  as  synonymous  with  insanity.  But  in  medicine  it 
signifies  only  a  general  weakening  of  a  mind  once  normal.  Hence  it  is 
not  applied  to  congenital  mental  weakness.  The  term  "  idiocy,"  w^ith  its 
various  degrees,  includes  all  of  these  congenital  psychic  defects.  There 
are  innumerable  gradations  comprised  in  dementia,  from  the  merest 
dullness  to  profound  deficiency  or  complete  loss  of  all  the  intellectual 
faculties.  Such  enfeeblement  of  the  mind  may  be  the  result  of  serious 
cerebral  diseases  or  disorders,  such  as  epilepsy,  alcoholism,  syphilis,  etc., 
when  the  dementia  is  qualified  as  epileptic,  alcoholic,  syphilitic  dementia, 
etc.  It  is  often  a  sequel  to  acute  insanities,  like  mania  and  melancholia, 
and  to  chronic  psychoses,  like  circular  insanity  and  paranoia,  and  hence 
the  distinctive  term  secondary  demetitia  applied  to  such  examples.  It 
takes  the  chief  part  in  the  syndrome  of  paresis,  so  that  that  disorder  is 
often  entitled  "  paralytic  dementia."  Progressive  mental  enfeeblement 
not  infrequently  accompanies  senile  involution  and  organic  changes  in 
the  brain  incident  to  that  epoch  of  life ;  hence  the  well-known  disorder 
called  senile  dementia.  Finally,  there  is  a  form  of  mental  disease  charac- 
terized in  the  main  from  the  very  beginning  by  extraordinary  psychic 
enfeeblement,  and  this  malady  is  classified  as  an  acute  or  primai'y 
dementia. 

Under  the  heading  of  dementia  we  shall  now  consider  separately  the 
more  important  forms  of  dementia  just  described — viz.,  secondary 
dementia,  senile  dementia,  and  primary  dementia. 


SEODNDARY  DER5ENTIA. 

Secondary  dements  make  up  by  far  the  greater  number  of  the 
patients  accumulated  in  our  large  asylums.  Every  year  the  number  is 
augmented  by  the  increment  of  new  cases  which  enter  upon  this  terminal 
and  incurable  condition.  It  has  been  estimated  that  some  two-thirds  of 
the  patients  in  asylums  belong  to  this  category. 

Symptomatology. — The  cardinal  symptoms  are  defect  of  memory, 
deficient  ideation,  and  feebleness  of  judgment.  There  is  no  longer  any 
logical  coordination  in  the  flow  of  thought.  The  speech  is  incoherent 
when  there  are  any  ideas  at  all  to  seek  expression.  Some  patients 
chatter  a  great  deal  with  no  coherence  or  meaning,  the  only  connection 
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of  one  word  or  phrase  with  another  being  similarity  of  sound.  Other 
patients  are  absolutely  silent.  Hallucinations  are  often  present,  more 
particularly  at  the  ])eriod  of  transition  from  the  antecedent  psychosis  to 
the  terminal  dementia.  Delusions  may  also  exist,  but  they  are  vestiges 
of  the  delusions  of  the  primary  insanity  carried  over  into  the  secondary 
condition.  The  feebleness  of  mind  is  shown  especially  in  the  state  of 
the  emotions,  which  have  a  child-like  simplicity  of  expression.  These 
patients  laugh  boisterously  over  nothing,  weep  al)out  trifles,  and  are 
easily  enraged  without  sufficient  motive.  Natunilly,  all  of  the  higher 
concepts  are  lost,  especially  those  of  esthetic  and  ethical  character. 
The  habits  become  depraved  and  loathsome  in  extreme  cases.  Mastur- 
bation, destructiveness  of  clothing,  besmearing  of  the  person  with  and 
eating  of  filth  are  frequent  manifestations  in  the  lowest  degrees  of 
dementia.  The  patients  become  robust  and  fat.  They  lose  all  expression, 
save  some  single,  automatic,  fatuoas  smile,  angry  frown,  furtive  look,  or 
aspect  of  misery,  which  may  linger  as  a  legacy  from  the  previous  psy- 
chosis. They  swallow  anything  they  can  get  hold  of;  they  collect 
pebbles,  pieces  of  paper,  string,  glass, — in  fact,  all  sorts  of  nibbish, — 
which  they  either  pocket  or  use  for  personal  ornament.  Many  show  a 
proclivity  to  automatic  movements,  analogous  to  those  observed  in 
idiocy,  such  as  anteroposterior  or  lateral  oscillations  of  the  body.  Occa- 
sionally these  movements  are  more  complicated,  taking  the  form  of 
grimaces  ;  gesticulations  with  the  fingers,  hands,  and  arms  ;  running  to 
and  fro,  running  in  a  circle,  whirling  round  on  the  heel,  etc.  A  con- 
siderable loss  of  sensibility  to  pain  is  generally  noticeable  in  secondary 
dements.     Hematoma  auris  is  common  among  them. 

It  is  customary  to  classify  secondary  dementia  into  two  grouj>8,  be- 
sp<»5iking  contrasting  syndromes — viz.,  apathetic  and  agitated  dementia. 

Patients  with  apathetic  dementia  are  expressionless,  never  s|>eak, 
crouch  or  lie  alxnit  the  floor  or  in  corners  in  the  most  negligent  attitudes, 
and  cover  their  heads  with  their  clothing. 

Patients  with  agitated  dementia  are  the  restless  ones  just  alludcMl  to, 
and  such  cases  as  show  a  tendency  to  accesses  of  excitement.  These 
outbreaks  are  doubtless  arouse<.l  by  processes  going  on  within  the  orgtni- 
ism,  since  thev  occur  without  any  external  exciting  cause. 

SiH'ondarv  dementia  may  be  regarded  as  a  presentment  of  the  mind 
in  ruins.  The  storm  has  swept  by  with  its  havoc  and  devastation. 
After  its  fury  has  been  spent,  a  certain  amount  of  placidity  remains. 
In  the  midst  of  this  calm  wv  note  the  wreck  that  has  been  wnmght. 
Some  of  the  ohl  architectural  details  stan<l  out,  so  that  we  may  still  rec- 
ognize* what  manner  of  mind  it  was.  There  are  residua,  ten),  of  the 
destructive  agent  that  was  at  work,  tniees  that  indicate  the  character 
of  the  brain-storm  when  it  was  at  its  height. 

The  foregoing  are  the  main  outlines  of  seeondarv  dementia,  but,  as 
intimate<l  before,  there  are  innumerable  gradations  of  mental  enfeeblement 
in  these  eases.  A  large  jiart  of  the  work  done  in  and  about  asylums  is 
performed  bv  secondary  dements  in  whom  the  intellectual  decay  is  not 
extriMue. 

Course    and    Prognosis. — The    course   of  secondary  dementia    is 
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chronic.  Usually,  there  is  no  progressive  increase  of  mental  enfeeble- 
raent,  rather  a  pause  after  a  time,  when  the  mind  reaches  a  certain 
plane  of  deterioration.  Here  the  prcx^ess  becomes  stationary.  The 
patient  leads  his  mindless,  vegt^tative  existence  for  years  and  years, 
sometimes  to  a  good  old  age,  because  in  the  asyhnii  he  lives  a  life  of 
perfect  regularity  as  to  food,  sleep,  and  exercise,  and  is  snugly  pro- 
tected from  the  vicissitudes  of  weather  and  of  the  daily  struggle  in  the 
outer  world. 

These  [xitients  never  recover.  Actual  tissue-alterations  were  made 
by  the  psychosis  which  swept  through  their  brains. 

Pathological  Anatomy. — Thickening  of  the  vascular  walls,  dis- 
tention of  the  perivascular  spaces,  destruction  of  ganglion-cells  and 
cortical  association  fibers,  and  some  narrowing  of  the  cortex — these  are 
the  main  jjostmortem  findings. 


SENILE  DEMENTIA. 

This  is  a  progressive  mental  enfeeblement  at  the  period  of  senile 
involution,  dependent  upon  organic  changes  in  the  brain  :  therefore,  a 
chronic  organic  psychosis. 

Etiology. — Heredity  has  l)een  noted  in  some  fifty  j)er  cent,  of  the 
cases.  Males  and  females  suffer  about  ecpially.  The  disorder  rarely 
api>ears  before  the  sixtieth  year.  Mental  stress  and  physical  illness, 
together  with  the  senile  involution,  are  the  chief  etiological  factors.  In 
most  of  the  cases  arteriosclerosis  takes  part  in  the  causation  of  the 
disease,  inducing,  as  it  does,  general  malnutrition  of  the  brain,  as  well 
as  frequent  local  degenerations  of  small  or  large  extent. 

Symptomatology. — The  earliest  symptom  is  failure  of  memory. 
The  most  recent  memories  disappear  first  in  a  sort  of  chronological 
order.  After  a  time  the  patient  fails  to  recognize  any  of  his  surround- 
ings or  any  of  the  people  about  him.  He  converses  with  those  near 
him,  and  miscalls  them,  as  if  they  were  old  friends  of  long  years  ago. 
He  lives  over  old  events  as  if  they  were  now  enacted.  Later  on  even 
these  old  memories  vanish  also.  With  failing  memory,  the  judgment- 
associations  perish.  The  patient  commits  many  breaches  of  decorum, 
and  later,  with  the  degeneration  of  ethical  feelings  and  the  ascendancy 
of  coarser  instincts,  may  become  very  negligent,  indecent,  and  unclean 
in  habits ;  may  pilfer  and  destroy  things ;  may  expose  his  person,  mas- 
turbate, or  attempt  liberties  with  little  girls,  etc.  PI  is  loss  of  judgment 
may  induce  him  to  f(X)lishly  squander  his  money  and  properties. 

Illusions  and  hallucinations  begin  to  manifest  themselves.  They  are 
usually  of  terrifying  character. 

Delusions  make  their  appearance.  These  are  nearly  always  perse- 
cutory in  nature,  and  arise  either  as  primary  ideas  or  as  the  result  of 
depression  or  on  the  basis  of  hallucinations.  Next  to  delusions  of 
persecution  in  freijuency,  we  observe  hypochondriacal  delusions,  with 
contents  modified  by  the  weak-mi ndtxlness  present.  Delusions  of  ap- 
proaching poverty  are  quite  common. 
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The  underlying  mood  is  oflen  melancholic ;  an  exalted  moo<l  is  ex- 
tremely rare.  Changeability  with  irritability  is  perhaps  the  most  usual 
affective  condition. 

The  behavior  of  these  patients  in  relation  to  night  is  noteworthy. 
Illusions^  hallucinations,  delusions,  and  emotional  states  all  become 
more  pronounced  at  night.  A  striking  feature,  too,  is  extreme  motor 
restlessness,  especially  at  night.  These  patients  try  to  get  up  from 
bed,  to  wander  about  the  house,  to  get  away  from  something  or  some- 
bodv.  Sometimes  true  melancholic  anxious  states  come  on  and  lead  to 
attempts  at  suicide. 

So  far  as  bodily  symptoms  are  concerned,  we  note  foremost  among 
them  a  general  senile  decrepitude,  to  which  are  added  senile  tremor  of 
the  hands,  and  often  various  stigmata  of  focal  lesions  in  the  brain 
(aphasic  and  paraphasic  attacks) ;  sometimes  hemiparesis,  monoplegia, 
hemipl^ia,  etc.,  complicate  the  picture.  The  patients  often  complain 
of  severe  pains  all  over  the  b<xly,  of  vertigo,  ringing  in  tlie  ears,  sparks 
before  the  eyes,  etc.  Often,  too,  there  is  noticeable  diminution  of  sen- 
sibility to  touch  and  pain  in  various  areas,  or  over  the  whole  body. 
Occasionally  an  esjiecial  color  is  given  to  the  symptoms  descril)ed  by 
true  maniacal  or  melancholic  phases  appearing  in  the  course  of  the  dis- 
ease. 

Course  and  Prognosis. — Senile  dementia  develoi)s  gradually  upon 
the  basis  of  senile  psychic  degeneration,  and  lasts,  ordinarily,  from 
three  to  five  years,  sometimes  with  remissions  which  are  never  so  note- 
worthy as  the  remissions  of  paralytic  dementia.  In  rare  instances 
an  acute  course  is  taken,  the  disease  terminating  by  death  in  a  few 
months.  Paral>i:ic  attacks  are  not  infrcciuently  ohservo<l  in  the  course 
of  the  malady,  ^ivin^  it  a  c(»rtain  analojry  to  ])ar(*si.s.  The  prognosis  is 
unfavorable,  as  the  disorder  is  incurable  and  progressive  to  a  fatal  end. 

Diagnosis. — The  most  important  indications  for  diagnosis  are 
defects  of  memory  and  judgment  and  acts  dependent  u|>on  loss  of 
ethiad  feeling. 

Pathological  Anatomy. — We  observe  at  autopsy  chiefly  the 
following  conditions  : 

1.  (isttHiphytie  deposits  on  the  inner  surface  of  the  skull. 

2.  Pachymeningitis  lueniorrhagica  interna  (more  frequently  even 
than  in  jKiralytic  dementia). 

3.  OixKiue  and  thickened  leptonieninges. 

4.  Increased  fluid,  subdural,  and  in  the  meshes  of  the  pia-araehnoid. 

5.  Distention  of  the  ventricles  with  serum,  and  granular  ependyma. 
<>.    Kxtrenie  narrowinj;  of  the  cortex,  with  giipi^^g  sulci. 

7.  (leneml  endarteritis  deformans  (oiteii  with  foei  of  softening  and 

hemorrhap*). 

8.  \Vide-s])read  de<reneration  of  giui^lion-eells  and  association  fibers. 

Treatment. — Many  eases  of  s<Miile  dementia  can  be  treated  at  home. 
It  is  (Milv  when  tendencies  to  suieid(»,  sexual  inuuoralities,  waste  of 
pro|K'rtv,  and  <!:n'at  ideomotor  excitement  are  exhibited  that  commitment 
is  necessarv.  The  bromids  are  the  l)est  hypnotic  for  these  cases. 
Paraldehyd   is  extremely  useful,  too,  -since  it   is  eilicient  as  a  hypnotic 
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and  does  not  injure  the  circulation  or  aflPect  the  digestive  apparatus.  In 
melancholic  phases  opium  acts  well.  Hyoscin  and  its  congeners  are 
not  to  be  recommended  because  of  their  depressing  action  on  the  heart. 


PRIMARY  DEMENTIA. 
Synonyms. — Acute  dementia  ;  Acute  curable  dementia  ;  Stupiditas. 

Definition. — Primary  dementia  is  an  acute  curable  psychosis  charac- 
terized by  ideomotor  inhibition  and  apathy.  The  inhibition  of  thought 
may  attain  to  the  degree  of  complete  cessation  of  the  psychic  functions, 
and  that  of  motion  to  complete  immobility. 

Etiology. — This  is  essentially  a  disorder  of  youth.  A  rare  disease 
in  itself,  it  is  chiefly  encountered  in  young  persons  between  the  ages  of 
puberty  and  thirty  years.  After  thirty-five  it  is  extremely  infrequent. 
A  neuropathic  constitution  is  found  in  some  sixty  per  cent,  of  the  cases. 
Any  mental  or  physical  stress  that  induces  exhaustion  of  the  nervous 
system  may  act  as  an  exciting  cause  of  primary  dementia.  Fright,  con- 
cassion  of  the  brain  from  trauma,  hemorrhages,  frequent  child-bearing, 
physical  and  mental  overwork  or  overexertion,  and  masturbation  have 
all  been  cited  as  etiological  factors. 

Symptomatology. — The  development  of  the  malady  is  gradual. 
At  first  there  is  difficult  concentration  of  the  thoughts  with  loss  of  in- 
terest in  ever}'thing  and  a  certain  restlessness.  The  patient  perceives  a 
lack  of  energy  in  his  idea-associations  ;  nothing  suggests  thoughts  to  him, 
and  he  begins  to  feel  a  sort  of  depressed  wonder  at  his  own  condition. 
Complicated  processes  of  thought  become  im]X)ssible,  and  even  the 
simplest  concrete  memorj'-pic'tures  are  difficult  of  recollection.  He  can 
not  recall  the  countenances  of  his  friends,  the  position  of  the  furniture  in 
his  room,  the  situation  of  his  home,  the  events  of  the  past  or  of  yestenlay. 
He  feels  his  head  empty  of  ideas.  Things  seem  to  grow  distant ;  voices 
sound  far  away.  The  senses  become  blunted  and  respond  at  first  slowly, 
later  not  at  all,  to  stimuli.  The  patient  sinks  deeper  and  deeper  into 
a  dream-state.  His  face  becomes  expressionless,  his  eyes  staring  into 
vacancy.  He  makes  no  response  to  questions.  He  pays  no  attention  to  his 
surroundings,  to  his  dress,  to  his  physical  needs.  He  grows  anesthetic 
and  analgesic.  The  cutaneous  reflexes  are  markedly  diminished.  The 
pupils  are  widely  dilated,  and  react  but  sluggishly.  The  tendon-reflexes 
are  exaggerated.  There  are  no  delusions,  hallucinations,  or  illusions,  as 
a  rule,  though  in  some  rare  instances  there  nmy  be  some  transient  mani- 
festation of  such  symptoms.  The  immobility  is  flaccid  in  character, 
only  seldom  presenting  any  indication  of  spastic  tension.  For  hours 
and  days  he  will  stand,  sit,  or  lie  in  one  place.  He  is  usually  speech- 
less, but  if  an  attempt  is  made  to  utter  an  interjection  or  phrase,  the 
voice  is  so  low  as  to  be  little  more  than  the  movement  of  the  muscles  of 
articulation.  The  pulse  is  small  and  weak,  the  heart-action  retarded, 
the  temperature  subnormal,  the  respiration  shallow. 

A  peculiar  feature  of  the  condition  is  the  occurrence  of  sudden  epi- 
sodic pericxls  of  excitement,  with  a  certain  amount  of  exaltation  lasting 
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iir  two,  in  wliicb  tlit.'  {xitieiit  runs  alx>iit.  sings,  dancer,  and  talks 
'tly. 

are  forms  oi  printJirv  demcntin  which  are  more  or  less  complU 
iiiihiiii'li"li:\,  ^tDiHinuH  jtaranoia,  ami  neurasthenia. 
^  and  Prognosis. — The  jisjchosis  lasts  from  a  few  months  to  a 
I'ln',  itiiil  iilH'tit  tlifee  in  five  gradnally  i-ewjver.    Most  of  those 
uver  show  a  defect  of  niemnn'  for  wliat  lias  occurred.      Sonic 
cover  incompletely,  and  some  uikIci^  uu  iuiperceptihle  tran- 
iito  aecondan.'  dcinentta. 
;nosis. — The  chief  difficulty  in  diagnosis  lies  in  the  ilifTcrentin- 
iIKithetic  forms  of  melancholia  from  primarj-  dementia.     From 
oresfiion,  ailitnde,  gestures,  and  speech,  one  determines  the  exist- 
f   the  unxions  state  or  hallneinatinns  which  lie  at  the  base  of 
lolia  passiva  or   melaurholia    attonita.      The    history   of   tlie 
will  distinguish  con^nital  or  acquired  idiocy  from  this  fonn 
"ty. 
Dlogical  Anatomy. — Xo  physical  basis  has  been  established 
,lise!isc.     It  is  reganled  as  a  purely  functional  psychosis. 

Dent. — Mild  rases  may  be  treated  at  home  under  pmpitious 
iin.  At  the  same  time,  most  of  these  patients  are  better  off  in 
I,  where  the  discipline,  regidar  life,  and  expert  care  favor  speedy 
.-.  Rest  in  bed  and  overfeeding  are  reqnisite  at  first.  Regular 
eraj»entie  measures  arc  of  value  (at  first  sliort  irarm  baths,  later 
vers  and  spinal  douche).  Medicines  arc  of  no  especial  value 
n  the  episodic  periods  of  e.tcitement,  when  the  bromids  may  be 
."j/.vjcd,  together  with  hot  wet-packs. 
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CHAPTER  XII. 

DEMENTIA  PRAECOX* 

Dementia  pnecox  is  a  disoiise  beginning  usuiilly  in  early  life,  and 
chanicterized  chiefly  by  a  more  or  less  marke<l  and  pecnliar  enfeeblc- 
nient  of  the  mind,  but  manifesting  u])on  this  basis  a  considerable  variety 
of  symptoms,  such  as  emotional  indifference,  weiikness  of  judgment, 
flightiness,  verbigeration,  automatic  obedience,  catalepsy,  echopraxis, 
stereotypy,  n(?gativism,  mutism,  impulsive  actions,  affectations,  grimaces, 
and  un(4uotional  laughter,  delusions  of  a  depressed  or  grandiose  nature, 
and  hallucinations. 

It  is  not  easy  to  offer  a  brief  and  clear  definition  of  dementia  prajcox 
and  I  have  made  the  above  from  an  analysis  of  Kraepelin's  descriptions 
of  the  nuiltifoiTii  phases  of  this  psychosis.  He  has  bmught  together 
under  this  name  a  group  of  mental  disorders,  the  distinguishing  feature 
in  all  of  which  is  a  si)ecial  type  of  dementia  most  clearly  outlined  in 
terminal  conditions. 

There  are  cases  in  which  all  of  the  psychical  functions  are  equally 
enfit»bled,  as  iu  the  disorder  which  we  have  bwn  accustomed  to  C4ill 
primary  dementia,  and  which  tyj)e  is  now  included  in  the  new  category. 
These  are  exceptional.  The  characteristic  of  the  enfeel)lement  of  mind 
in  dementia  pnecox  is  the  ineciuality  of  weakening  of  the  several  facul- 
ties, a  sort  of  selective  deterioration. 

Kraepelin  includes  in  this  large  group  of  cjises  our  old  class  of  cases 
known  as  primary  dementia,  the  catatonia  of  Kahlbaum,  the  hebephre- 
nia of  Kahlbaum  and  Hecker,  and  the  large  group  of  cases  that  we  iu 
this  country  have  been  in  the  habit  of  calling  chronic  mania  and  chronic 
melancholia  according  to  the  nature  of  the  delusions  presented  (grandi- 
ose or  persecutory)  and  which  are  held  by  Kraepelin  to  be  paranoid  types 
of  dementia  pnecox.  True  paranoia,  or  chronic  delusional  insanity,  is 
not  included. 

Classification. — This  author,  therefore,  divides  his  group  dementia 
praecox  into  three  tyi)es  of  the  disease,  viz. : 

1.  The  hebephrenic  type. 

2.  The  catatonic;  tyjw. 

3.  The  paranoid  tyix?. 

It  must  be  borne  in  mind  that  these  typ(»s  are  more  or  less  inter- 
relatcKl  and  often  run  into  each  other. 

Etiology. — Dementia  pnecox,  according  to  Kraepelin,  represents 
some  fourteen  to  fifteen  ])er  cent,  of  all  admissions  to  asylums,  of  which 
five  to  six  per  cent,  would  represent  the  hebephrenic  and  catatonic  types 
and  nine  to  ten  per  cent,  the  paranoid  group.  This  disorder  is  essen- 
tially a  disease  of  early  life.  In  a  study  of  290  cases  Kraei>elin  found 
that  sixty  per  cent,  began  before  the  twenty-fifth  year,  though  ty[)ical 
52 


818  MENTAL  DISEASES. 

examples  may  be  noted  at  any  age.  In  the  earlier  years  the  disease  is  more 
apt  to  appear  as  a  simple,  gradually  progressive  dementia  (hebephrenic 
type);  a  little  later  in  adolescence  as  an  acute  or  subacute  form  with  cata- 
tonic symptoms,  and  still  later  as  a  paranoid  condition.  The  two  sexes 
are  equally  liable  to  the  disorder,  though  there  are  more  males  affected 
by  the  hebephrenic  form  and  more  females  by  the  catatonic  and  para- 
noid forms.  Heredity  was  noted  in  seventy  per  cent,  of  the  cases,  and 
physical  stigmata  of  defeneration  are  frequently  to  be  observed.  In  ten 
to  eleven  per  cent,  of  Kraepelin's  cases  the  development  of  the  disease 
was  preceded  by  severe  acute  diseases,  such  as  typhoid  fever  and  scarlet 
fever,  but  as  usually  years  had  elapsed  between  the  two  episodes  little 
value  is  to  be  attached  to  such  relations.  Alcoholism  seems  to  have  no 
place  as  a  cause.  It  is  noteworthy  tliat  more  than  six  per  cent,  of 
Kraepelin's  cases  developed  in  prison. 

As  to  the  pathological  basis  for  dementia  prsecox,  Kraepelin  is  of 
the  opinion  that  we  have  to  deal  with  an  actual  chemical  injury  to  the 
cortical  cells  causing  their  deterioration  or  destruction,  and  that  the 
origin  and  development  of  the  psychosis  are  best  explained  by  the 
theory  of  an  autointoxication  arising  possibly  in  connection  with  proc- 
esses going  on  in  the  sexual  organs.  He  is  led  to  the  last  idea  by  the 
unusually  close  association  of  the  disease  with  the  age  of  development, 
with  menstrual  disorders,  and  with  pregnancy  and  childbirtli. 

Another  view  which  has  perliaps  wide  credence  is  that  the  original 
impetus  to  psychical  development  implanted  in  an  individual  bea)mes 
prematurely  exhausted,  and  the  intellectual  powers  give  out,  dwindle, 
and  disap[)ear. 

Symptomatology. — Let  us  first  take  a  view  of  the  general  symp- 
toms of  denieiitia  pneeox  and  Liter  .swk  a  mental  ^raspof  the  syndnmies 
presented  by  th(?  three  types  mentioned  alj<)V(».  The  underlying  eliar- 
acteristic  oi psychical  eufcchleiiient  common  to  all  has  already  bam  dwelt 
upon. 

The  'AxwyiXQ  pcreeption  of  external  impraoilonA  is  little,  if  at  all,  ini- 
jwiired.  The  patient  appreciates  all  that  \ri)Qi:.  on  alxjut  him  far  more 
than  one  would  .suppose  from  his  behavior.  One  is  surprised  to  learn 
that  patients  apparently  wlu»lly  stupid  and  dull  will  take  note  of  innu- 
merable remarks  and  events  in  their  neijrhborliood,  suddenly  revealing 
their  lucidity  by  some  apt  observation. 

In  eonseciuenee  of  this,  orienUition  is  seldom  disturbed  in  dementia 
pneeox.  As  a  nil<%  the  patient  knows  where  he  is,  recognizes  those 
al)ont  him,  and  clearly  appreciates  time. 

llaUur'nuifion.s  and  UhisionH  an*  common,  especially  in  acute  or  sul)- 
acute  ciuiditions.  The  auditory  are  most  fre(|uent,  after  which  cotne 
hallucinations  and  illusions  of  sight  and  conuncm  sensation  (feelings  of 
currents  passing  through  the  ImmIv,  of  l)eing  touched,  or  of  influences). 
These  sensory  >yinptoins  tend  at  first  to  l)e  of  unpleasant  nature  and  to 
distress  and  depress  the  patient,  but  are  later  received  with  uncx)ncern, 
or  at  times  with  annisenient  as  if  tluy  were  a  species  of  theatriead  jkt- 
forinance. 

<  \mi<t'iousnrss  is  in  many  eases  clear  throughout,  though  oci^isionally 
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somewhat  clouded  in  excited  or  stuporous  states.     On  the  other  hand, 
the  faculty  of  attention  is  regularly  subject  to  serious  disturbance. 

One  of  the  most  prominent  symptoms  is  the  failure  of  intered. 
Though  the  patient  perceives  what  takes  place  in  his  environment,  he 
contemplates  all  with  indifference. 

Memory  is  relatively  little  impaired  in  dementia  prsecox,  except  after 
the  lapse  of  years,  when  some  reduction  in  the  faculty  may  be  noted. 

There  is  a  retardation  in  the  flow  of  thought,  so  that  ideas  are  associated 
with  difficulty  even  to  the  extent  of  an  incoherence  in  which  no  possible 
connecting  link  can  be  i)erceived.  But  it  must  be  conceded  that  this 
incoherence  is  often  more  apparent  than  real.  It  is  very  common  to 
observe  storeoty{)y  of  language,  the  senseless  I'citeration  of  phrases  for 
days,  weeks,  months,  playing  upon  words,  rhyming,  and  other  forms  of 
verbigeration. 

The  faculty  of  judgment  is  affected  in  all  cases.  Transitory  or  last- 
ing dehmons  develop  in  a  verj:  large  number  of  cases.  In  the  early 
stage  of  the  malady  the  delusions  are  of  depressed  character,  hypochon- 
driacal, melancholy,  persecutory,  but  later  on,  grandiose  ideas  appear, 
either  in  association  with  the  depressed  ideas  or  displacing  them.  Such 
delusions,  as  a  rule,  are  transitory,  changeable,  silly,  and  senseless, 
apparently  because  of  the  rapid  advance  of  intellectual  weakness.  In 
the  paranoid  type  they  are  less  transitory  and  variable,  but  even  here 
grow  more  and  more  disconnected  and  less  prominent  as  the  disorder 
progresses. 

There  are,  as  a  rule,  profound  and  striking  disorders  in  the  sphere  of 
the  emotions.  An  anxious  or  sad  state  marks  the  l)eginning  of  the  disease 
in  an  extraordinarilv  large  number  of  cases.  Karelv  there  is  mirthful- 
ness  Avith  constant  laughing  at  this  early  stage.  But  more  imjwrtant 
than  these  transitory  conditions  of  depression  or  exaltation  is  the  invari- 
able development  in  this  disorder  of  emotional  deterioration.  This,  in- 
deed, is  one  of  the  fundamental  characteristics  of  dementia  praecox.  The 
failure  of  interest  alresidy  alluded  to  dejwnds  in  a  measure  upon  the 
general  emotional  decadence,  since  the  faculty  of  attention  has  an  emo- 
tional foundation.  The  jmtient  feels  neither  sadness  nor  joy.  He  is 
indifferent  to  his  relatives  and  friends,  to  his  old  occupations  and  pleas- 
ures, to  pain,  to  fears,  to  desires.  He  is  insensitive  to  injuries,  to  bodily 
discomfort,  to  uncomfortable  physical  positions,  to  pricking  with  a  neeille, 
but  not  always  to  hunger.  The  pr(»sence  of  focnl  will  often  arouse  an 
interest  that  is  otherwise  wholly  lacking. 

This  emotional  indifference,  together  with  deterioration  of  will-power, 
gives  rise  to  numerous  morbid  manifestations  in  the  domain  oi*  ccmduet. 
The  patient  is  often  practically  will-less  and  has  lost  every  ordinary  incen- 
tive to  normal  Miavior.  He  sits  stupidly  about,  negligent  of  person 
and  dress  and  of  the  demands  of  nature,  or  at  times  develops  some  sud- 
den imperative  motor  activity  which  may  reach  the  degree  of  a  stormy 
maniacal  excitement.  Impulsive  actions,  silly  and  senseless,  often  dan- 
gerous and  destructive,  are  manifested,  but  wholly  without  will  or  pur- 
pose. They  are  the  planless  expression  of  an  inner  tension.  Very  often 
the  automatic  impulse  will  be  reiterated  over  and  over  again  in  either 
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language  or  eoiuluct,  constituting  sfereotypi/.  The  patient  will  rejx?at 
the  same  words  or  phrases  over  and  over  again,  or  turn  backwanl  and 
forward  or  round  and  round,  or  move  the  hands  to  and  fro,  or  take 
attitudes  for  houi^s.  A  very  singular  symptom  in  this  connection  is 
mytitivinni.  Every  incentive  to  some  sort  of  motor  expression  is  niet 
and  overcome  bv  a  counter-incentive,  hv  an  inhibition.  The  will  is 
blocked,  as  Kraepelin  describes  it  (  WilUrnHpevrum/).  To  the  cjitegory 
of  negiUivism  belong  mutism ;  resistiiiu;e  to  feeding,  dressing,  undressing ; 
obstinate  resistance  to  all  that  physician  or  nurse  triers  to  do  for  the 
patient;  the  holding  in  of  the  saliva  and  excretions;  the  creeping  under 
the  bedclothes;  the  turning  away  when  spoken  to;  the  inaccessibility  to 
all  recpiests  and  influences.  Negativism  varies  in  extent  and  degree  in 
various  patients  and  often  in  the  same  patient.  It  is  not  uncommon  for 
a  condition  of  negativism,  quite  unsusceptible  to  outward  influences,  to 
be  broken  through  by  some  sudden  sensi'less  motor  impulse  arising  in 
the  patient  himself  After  the  impulse  has  been  executed  tlie  patient 
relapses  as  suddenly  into  the  former  resisting  state. 

With  such  reduction  and  p(»rversion  of  the  will  in  dementia  prsecox 
it  is  not  surprising  to  observe  at  times  in  every  c^se  some  degree  of  xi<//- 
f/('4ire  (lutoianfisniy  such  as  eciiolalia,  t^chopraxia,  and  catalepsy. 

The  phf/sicai  (UsorderH  of  dementia  pnecox  have  no  j)athognomonic 
value,  though  many  have  been  studied  and  described.  Among  them 
are  attiicks  of  synco])e;  epileptiform,  apoplectiform,  and  hysteriwd 
seizures;  localized  spasms;  tetany;  transitory  paralyses;  aphonia;  sin- 
gultus; choreiform  movements;  "athetoid  ataxia'';  aphasia;  exaggerat^^d 
refl :'xes  and  increased  mechanical  irritabilitv  of  the  nuiscles;  dilate<l 
pupils  usually;  vasomotor  disorders  (cyanosis,  owlema,  dermographia, 
hyp(Tidrosis) ;  increased  sidivary  secretion;  ])ulse  slow  or  rapid,  often 
weak  and  irregular;  subnormal  temperature;  amenorrhea;  diffiisc* enlarge- 
meit  of  the  thyroid  gland;  anjemia;  emaciation  in  acute  and  subacute 
coiilitions,  but  rapid  increase  in  weight  in  later  stages. 

Having  thus  passed  over  cursorily  the  general  symptomatology  of 
dementia  pnecox,  it  remains  to  place  before  the  student  rather  briefly 
the  main  features  of  thc^  thrcH*  types  descrilK^d  by  Kraepelin.  The  hehc- 
jt/urnir  fonii  is  characterized  chiefly  by  a  simple,  progressive  enfeeble- 
meiit  of  the  mind,  varying  in  degree,  and  manil'esting  itself  usually  as 
a  sul)a(!Ute,  sometimes  as  an  a(Uit(5  psych(»sis. 

The  i'(itat(ynic  form  is  distinguished  by  jx?culiar  conditions  of  stupor  or 
<*X('itement,  with  sym|)toms  of  negativism,  stereotypy,  and  suggestibility, 
and  tending  m(»stly  to  terminaticm  in  dementia.  When  Kahlbaum  flrst 
described  catat<>nia  he  included  under  that  head  casi^s  of  melancholia 
atto.iita,  stupor,  acute  dementia,  etc. 

Th(5  ptirnnoid  tifpc  is  characterized  by  a  nipidly  developing  mental 
wcalcness  with  preservation  of  lucidity,  and  by  a  chronic  delusional  and 
hall  iciiiatorv  state. 

The  author  separates  this  type  into  two  main  groups:  one,  dementia 
paranoides  (with  permanence  of  countless  disconnecte<l,  constantly 
cIi  i:iging  jK'rsecutory  and  grandiose  ideas,  asstx^iated  with  moderate 
excrement),  and  a  second  group  characterized  by  singularly  fantastic 
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delusions,  innumerable  hallucinations  and  illusions,  a  more  connected 
development,  lasting  a  few  years  and  then  disapjx^aring  or  terminating 
in  confusion. 

Prognosis. — The  prognosis  is  unfavorable,  most  caM»s  ending  in 
permanent  dementia;  but  a  few  do  recover.  It  is  to  be  noteil  that 
remissions,  similar  to  those  of  general  ])aresis,  are  fre(pient  in  this  psy- 
chosis; hence  patients  may  seem  to  have  recovered  fully  and  yet  in  a 
few  days,  months,  or  years  there  is  a  ix'rmanent  return  of  the  malady. 

Treatment. — There  is  nothing  sj)ecific  to  be  said  in  regard  to  treat- 
ment, and  the  physician  must  be  guiiled  by  the  general  measures  de- 
scribed in  other  chapters  of  this  book.  In  the  early  stages  there  is  a 
possibility  of  arrest  of  the  disorder  by  paying  great  attention  to  every- 
thing bearing  upon  nutrition  (outtKl(M)r  life,  exercise,  overfeeding,  tonics, 
etc.),  by  effecting  a  change  of  environment,  and  sometimes  by  suggestive 
therapeutics. 
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CHAPTER  XIII. 
PARALYTIC 


Synonyms. — ^Dementia  paralytica ;  Progressive  general  paralysis ;  General  paresis ; 

General  paralysis  of  the  insane. 

Definition. — Paralytic  dementia,  as  its  Dume  implies,  is  a  disorder 
characterized  chiefly  by  progressive  enfeeblement  of  tlie  luind^  together 
with  a  progressive  general  paralysis  of  the  whole  body.  It  is  essen- 
tially a  cortical  disease,  but  its  symptomatology  is  frequently  modified 
by  spinal  complications.  The  psychic  symptoms,  in  addition  to  the 
characteristic  progressive  dementia,  present  multiform  phases,  neu- 
rasthenic, hysterical,  hypochondriacal,  melancholic,  maniacal,  circular, 
paranoiac,  etc.  An  expansive  phase  with  delusions  of  grandeur  is  very 
common  at  one  period  or  another  in  the  course  of  the  malady. 

Etiology. — Intellectual  overwork  or  strain,  working  on  a  founda- 
tion impaired  by  syphilis  or  alcoholism,  or  both,  may  be  said  to  be'tlie 
chief  cause  of  general  paresis.  Heredity,  undoubtedly,  plays  a  part  in 
the  causation  of  this  form  of  mental  disorder,  though  perhaps  not  so 
great  as  in  other  classes  of  insanity.  The  role  of  heredity  has  been 
variously  computed  at  from  ten  to  forty  per  cent.  As  regards  sex,  it  may 
be  stated  that  on  an  average,  among  all  classes  of  society,  twelve  times  as 
many  males  as  f<»malos  are  affected — the  disproix)rtion  seems  to  be  less 
among  lower  orders  of  iKH>ple.  The  age  of  onjset  is  usually  during  the 
fourth  -or  fifth  decad,  besjx^aking  in  general  the  eliniacteric  |>eriod  of 
human  life.  But  genend  paralysis  may  be  eneoanteriKl  at  almost  any 
age.  Nearly  one  hundred  cases  have  been  reconhHl  as  occurring  in 
children.  Occasionally  late  cases  are  met  with  after  the  age  of  sixty. 
It  is  a  common  disease  in  the  great  eentei*s  of  civilization,  where  the 
intellectual  stresses  are  most  severe,  and  is  com ])a rati vely  rare  among 
lower  races.  For  instance,  it  is  seldom  observed  among  the  native 
Egyptians  or  leelanders.  The  disease  is  more  frecjuent  among  men  of 
ability  in  professional  or  business  life  than  aniontr  the  itrnorant  and  un- 

CUltUHHl. 

As  r(»gards  the  ])osition  of  syphilis  as  an  etiological  factor,  it  mayl)e 
said  that  a  certain  history  of  syphilis  is  ol)tainal)le  in  at  least  fifty  per 
cent,  of  the  eases,  an<l  it  is  probable  that  the  true  relation  is  considera- 
blv  lar^rer.  Several  vears  ajjo,  in  a  studv  of  this  subject,  I  examincMl 
the  contributions  of  no  fewer  than  seventv  auth(U's  to  the  elucidation  of 
this  pr(>bleni.  Th(»re  was  wide  divergence  in  the  statistics  prescntc^d  ; 
but  from  my  examination  (jf  all  these  figures,  it  was  assuuKnl  that  be- 
tween sixty  and  seventy  p(T  cent,  of  all  eases  of  general  paralysis  were 
syphilitic,  if  not  far  more. 

By  a  comparison  of  statistics  of  the  relation  of  syphilis  to  all  other 
forms  of  insanity,  which  1  have  estimated  to  be  from  six  to  ten  jwr 
cent.,  we  have  the  further  fact  that  syphilis  is  seven  to  ten  times  as  fre- 
quent in  dementia  paralytica  as  in  insanity  in  general. 
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The  fact  is  thus  established  beyond  dispute  that  syphilis  is  a  striking 
etiological  factor  in  general  paresis,  and  many  modern  authorities  have 
come  to  look  upon  it  as  a  true  parasyphilitic  disease. 

A  much  more  difficult  problem  is  to  determine  the  exact  nature  of 
the  relationship  between  syphilis  and  general  j>are.sis.  Is  it  a  direct 
cause,  or  merely  a  contributing  agent  ?  Is  it  in  syphilitic  cases  a  post- 
syphilitic affection,  or  is  foregone  syphilis  merely  a  predisposing  factor? 
The  problem  may  be  examined  from  several  standpoints.  In  the  first 
place,  we  have  the  rather  remarkable  statistics  of  I^ewin  of  20,000 
cases  of  syphilis,  one  per  cent,  of  which  became  insane,  and  in  which 
not  a  single  case  of  general  paresis  developed.  Then  we  have  the 
further  fact,  to  which  I  have  already  alluded,  that  among  the  native 
Egyptians,  where  syphilis  is  one  of  the  most  w  ide-spread  of  disorders, 
scarcely  a  case  of  general  paresis  has  been  reported  ;  and  in  the  asylums 
at  Cairo,  which  I  visited  a  few  years  ago,  not  one  such  case  was  to  be 
found.  It  is  significant,  by  the  way,  that  alcoholism  is  seldom  or  never 
observed  among  them,  the  drinking  of  spirituous  liquors  being  inter- 
dicted by  the  Koran.  Such  facts  as  these  it  is  impossible  to  reconcile 
with  a  hypothesis  ascribing  to  syphilis  the  direct  causation  of  jmralytic 
dementia. 

Again,  from  the  pathological  stand jx)int,  it  is  well  known  that  the 
direct  invasion  of  the  brain  by  syphilis  is  character izcni  by  changes  in 
the  blood-vessels  (endarteritis  obliterans),  by  the  formation  of  gum- 
mata,  or  by  diffuse  meningeal  infiltration  (specific  leptomeningitis  or 
meningo-encephalitis).  The  first  and  third  of  these  processes  are  most 
frequent  in  and  about  the  base  of  the  brain.  The  second  is  more  com- 
mon in  cortical  regions.  On  the  other  hand,  in  general  paralysis  we 
have  a  chronic  meningitis  of  the  convexity  with  atrophy  of  the  cortex, 
and  the  processes  in  this  disease  and  in  syphilis  are  quite  distinct, 
although  there  are  cases  in  which  a  syphilitic  meningo-encephalitis  may 
closely  simulate  symptomatically  dementia  paralytica.  The  pathological 
processes  are  different. 

The  best  recent  English  exposition  of  the  relationship  of  syphilis  to 
general  paresis  is  by  Dr.  Frederick  Mott,  in  the  "Arch,  of  Neurology," 
published  by  the  Pathological  Laboratory  of  the  London  County  Asylums, 
Vol.  I.  He  does  not  consider  the  dictum  "  no  syphilis,  no  general 
paralysis,"  proven,  but  believes  all  the  evidence  is  in  favor  of  the  strong 
influence  of  syphilis  in  its  production,  and  brings  forward  this  evidence 
in  a  convincing  w^ay.  One  of  the  most  cogent  reasons  is  to  be  found  in 
his  study  of  twenty-two  cases  of  juvenile  general  paralysis  occurring 
from  the  age  of  eight  to  twenty-three  years.  Syphilis  could  not  be  ex- 
cluded in  any  of  these,  but  was  positively  determined  to  be  present  in 
thirteen  cases,  and  in  the  parents  in  four,  making  a  total  of  eighty  per 
cent.  He  feels,  however,  that  all  were  syphilitic.  Dr.  Mott  considers 
the  pathological  process  in  both  tal>es  and  general  paralysis  to  be  ident- 
ical, and  agrees'with  Mobius,  who  calls  them  mctasyphilitic,  the  same 
disease  affecting  different  parts  of  the  nervous  system.  Since  my  own 
studies  of  this  subject  in  1892,  I  have  devoted  more  than  usual  atten- 
tion to  an  extremely  careful  examination  of  the  history  and  of  the 
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bodily  conditions  in  paretics  in  whom  syphilis  was  denied,  and  feel  sure 
that  the  percentage  is  much  higher  than  the  figures  given  by  me  at  that 
time.  There  are  still  some  few  cases  in  which  it  is  not  possible  to  dis- 
cover, either  upon  the  person  or  in  the  history,  any  evidence  of  previous 
syphilis,  but  we  know  that  patients  are  often  seen  in  whom  the  specific 
infection  has  been  so  mild  in  character  that  no  residua  are  left  u|X)n  their 
persons,  and  they  have  no  memory  of  initial  lesions,  yet  the  conditions 
are  such  that  they  must  have  had  syphilis.  As  Mott  says,  women,  for 
instance,  are  often  infected  and  have  no  characteristic  lesions.  Thev 
may  be  immunized  by  a  spermatically  infected  fetus,  so  that  they  have 
the  disease  in  so  mild  a  form  that  there  is  no  noticeable  impairment  of 
health. 

Alcohol  would  seem  to  be  a  factor  in  some  twenty  per  cent,  of  par- 
etics. Other  toxic  agents  (lead,  tobacco^  rheumatism,  etc)  are  also  be- 
lieved to  take  a  part  at  times  in  the  etiology.  Trauma  has  oft;en  been 
mentioned  as  an  occasional  cause  of  paresis,  but  there  is  no  well-authen- 
tioated  instance  in  literature  of  such  etiology,  and  until  better  evidence 
is  offered  we  must  doubt  the  sufficiency  of  this  fiictor. 

In  most  cases,  as  already  intimated,  several  of  the  causes  named  are 
associated  in  the  production  of  the  disease. 

Symptomatology. — ^The  disease  is  best  studied  in  its  three  stages 
— ^the  prodromal  period,  the  established  disorder  (which  may  be  exalted, 
depressed,  or  hallucinatory),  and  the  terminal  period  of  dementia. 

Prodromal  Period.— General  paresis  is  one  of  the  most  insidious 
forms  of  insanity  as  regards  its  gradual,  almost  unnoticeable  onset. 
Very  often  this  early  stage  presents  symptoms  which  lead  to  its  Iwing 
mistaken  for  neurasthenia.  Indeed,  the  tiarliest  symptoms  may  be 
neurasthenic  in  character,  or  even  a  combination  of  hysteria  with  neu- 
rasthenia. Slee])lessness,  tremor,  irritability  of  mood,  hypochondriacal 
depression,  dull  headache,  ophthalmic  migraine,  pains  in  various  parts 
of  the  b(xly,  genenil  malaise,  loss  of  appetite,  and  dij^estive  disonlers — 
these  are  the  manifestations  which  may  be  readily  misinteqjreted  as 
purely  of  functional  nature.  It  is  only  when  other  symptoms  in  ad- 
dition to  these  are  presented  that  a  suspicion  of  a  more  serious  malady 
may  be  entertaincnl  or  the  diamiosis  actually  estal)lish(»d.  These  svnn>- 
toins  are,  on  the  mental  side  :  little  faults  of  miMnorv  ;  errors  in  sp(»ech  or 
writing  ;  the  misuse  of  words  ;  the  leaving  out  of  letters,  syllables,  or 
wonls,  or  their  reduplication  in  writin<j: ;  growin^j:  indifference  to  the 
higher  sentiments  ;  loss  of  the  eriti«vl  faculty  ;  small  lapses  in  the  pro- 
prieties, and  failure  of  interest  in  the  more  important  affairs  of  life.  As 
these  mental  features  become  more  and  mon*  pronounced,  the  jKitient 
loses  and  mislays  things,  makes  mistakes  in  money  matters,  errs  in  aj>- 
])ointments,  eoiifuses  ]>ersons  and  objects,  foro^ets  his  way,  becomes 
ea-jily  antrerecl,  markedly  offends  th(»  proprieties,  shows  extravagance  in 
the  use  (jf  money,  evinces  distinct  loss  of  the  ethical  feelings,  exhibits 
proclivities  to  sexual  and  alcoholi(^  excess,  and  becomes  negligent  of  his 
dress. 

In  the  earlier  pericwl  the  patient,  like  any  neurasthenic,  has  a  dis- 
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tinct  consciousness  of  his  own  illness  and  observes  his  symptoms.  But 
with  the  progress  of  the  malady — and  it  is  in  this  that  we  find  an  im- 
portant contrast  to  the  course  of  neurasthenia— he  loses  that  sense  of 
being  ill,  takes  no  further  notice  of  his  own  symptoms.  On  the  physical 
side  there  an»  a  number  of  significant  marks  which  are  helpful  in  mak- 
ing an  early  diagnosis  :  defective  innervation  of  one  side  of  the  face, 
causing  a  slight  paralysis  ;  transitory  ocuhir  palsies,  diminished  sensibility 
to  pain,  Argyll-Robertson  pupils ;  diminished,  lost,  or  exaggerated 
tendon-reflexes ;  a  dark,  pale,  greasy  complexion  ;  lack  of  facial  expres- 
sion ;  jerky  tremor  of  the  faciolingual  muscles  at  the  beginning  of 
voluntary  movement ;  slight  difficulties  of  articulation  ;  rushings  of 
blo(Kl  to  the  head,  and  attacks  of  syncope  or  of  mild  or  severe  epilepti- 
form convulsions.  A  number  of  other  early  symptoms  have  been 
described  by  various  authors  to  which  some  value  attaches :  loss  of 
memory  of  localization  of  tactile  sensations  (Ziehen)  ;  loss  of  the 
cremasteric  reflex ;  testicular  insensibility  ;  peculiar  resj)iration,  with 
short  inspirations,  followed  from  time  to  time  by  prolonged  sighing 
expirations  (R^is) ;  gastric  and  vesical  crises  (Hurd) ;  calcification  of 
tlie  sternum,  with  incurvation  of  the  xiphoid  ai)j)endix  and  consequent 
interference  with  thoracic  breathing  (R%is). 

Period  of  Establishment  of  the  Disease. — When  the  disorder  is 
fully  established  after  a  prodromal  j>eriod  which  may  range  over  months 
or  years,  it  is  marked  by  both  physical  and  mental  symptoms  which  are 
usually  characteristic : 

Chief  Physical  Symptoms. — (1)  Peculiar  articulation  and  writ- 
ing— the  "  paretic  speech  ^^  and  "  paretic  writing  "  ;  (2)  tremor  ;  (3) 
pupillary  disorders ;  (4)  lost  or  exaggerated  tendon-reflexes ;  (5)  mus- 
cular weakness  ;  (6)  apoplectiform  and  epileptiform  crises  ;  (7)  emacia- 
tion ;  (8)  trophic  disorders. 

Mental  Symptoms. — (1)  Failure  of  memory  for  both  recent  and 
old  events ;  (2)  diminishing  number  of  concrete,  abstract,  special  and 
general  ideas ;  (3)  weakening  of  judgment ;  (4)  loss  of  sense  of  time 
and  place  (lack  of  orientation) ;  (5)  delusions  (marked  by  enormous 
exaggeration,  whether  exalted  or  depressed) ;  (G)  hallucinations  and  illu- 
sions ;  (7)  emotional  irritability  ;  (8)  exalted,  sometimes  depressed, 
mood ;  (9)  loss  of  ethical  and  esthetic  feeling. 

AVe  will  now  examine  these  symptoms  somewhat  in  detail. 

The  paretic  speech  is  so  characteristic  that,  heard  a  few  times,  it  is 
always  remembered  ;  yet  it  is  difficult  to  describe.  There  are  shades 
of  diffisrence  in  various  individuals,  so  that  authors  qualify  the  disorder 
of  si)eech  as  drawling,  stammering,  hesitating,  scanning,  spasmodic, 
ataxic,  and  so  on.  It  has  some  resemblance  to  the  speech  of  a  drunken 
man.  Doubtless  the  main  s(Mit  of  the  lesion  affi'cting  the  speech  of  the 
paretic  is  in  the  cortical  motor  speech-center,  but  sometimes  the  lesion 
is  probably  in  the  bulbar  centers  connected  with  the  elaboration  of  the 
motor  impulses  requisite  to  articulation.  The  jerky  tremor  or  ataxia 
of  the  speech-muscles,  together  with  incoordinated  imjnilses  from  the 
cortical  motor  speech-center,  is  responsible  for  the  j)eculiarities  in 
speech.     Labials  and  certain  consonants  are  the  most  difficult  for  the 
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paretic  to  enaiiciatey  and  the  typical  speech  is  shown  in  the  attempt  to 
pronoance  such  words  or  phrases  as  '^  electricity/'  <<  artilleiy  and  cav- 
alry brigade/'  *^  immovability/'  etc.,  in  which  the  consonants  may  be 
left  oat,  drawled  over,  misphcedy  or  even  reduplicated  thus :  '*  eleo- 
tericity/'  "  artillililery/'  "  bigrade/'  "  immobilty."  As  the  disease 
advances,  the  words  are  run  more  and  more  together,  until  finally  the 
speech  is  utterly  incomprehensible. 

The  handwriting  of  the  patient  is  of  equal,  and  in  the  eaiiiest 
stages  even  of  greater,  importance.  Lapses  of  words,  repetitions  of 
words  or  even  sentences,  and  especially  elisions  and  reduplications  of 
letters  or  syllables  are  extremely  significant 

The  tremor  in  paretics  affects  all  parts  of  the  body,  but  is  especially 
noteworthy  in  the  face  and  tongue.  In  the  tongue  it  often  takes  on  a 
fine,  fibrillary  character.  It  is  very  rare  in  even  pronoimced  neuras- 
thenic conditions  to  observe  tremor  of  the  fiicial  muscles.  Still  we  do 
meet  with  it  at  times,  and  the  distinction  that  I  would  draw  between 
the  facial  tremor  of  profound  neurasthenia  and  that  of  paresis  is  that 
in  the  latter  disonler  there  is  a  peculiar  jerkiness  and  ataxia  in  the 
tremor,  especially  at  the  beginning  of  a  voluntary  movement  Thus,  in 
asking  the  paretic  to  wrinkle  his  forehead,  an  ataxic  tremor  will  be  set 
up  in  the  occipitofrontalis.  In  snarling  up  the  nose,  it  is  observed  in 
the  small  muscles  about  the  cheek  and  nose.  In  showing  the  teeth,  the 
ataxic  tremor  becomes  marked  in  the  levators  of  the  lip.  In  protrud- 
ing the  tongue,  there  is  a  rapid,  jerky  tremor  at  the  banning  of  the 
movement. 

As  rejrard.s  the  pupils,  the  most  important  sign  is  absence  of  the 
reflex  to  light.  Next  in  onler  conies  extreme  miosis  (pin-hole  pupils), 
and  next  in  im|K>rtiinee  a  variable  inequality  (one  pupil  being  larger  at 
one  time*  and  the  other  at  another  time).  Irn^gularity  of  outline  of 
either  or  both  pupils  is  significant.  Simple  inequality  of  the  pupils  is 
less  (Iistinctiv(;  hecnuise  m(»t  with  in  other  forms  of  insanity,  and  occa- 
sionally in  normal  i)ersons.  Markinl  mydriasis  is  very  common  in  the 
latest  sta^(!  of  tli(»  disease. 

In  tabic;  forms  of  the  disorder  the  knee-jerks  arc  diminished  or  lost. 
In  all  other  forms  the  tendon-reflexes  are  apt  to  he  enormously  exag- 
g(»nit(Hl,  so  that  \y(^  ^et  not  only  extreme  knee-jerks,  but  quadricej>s 
(clonus,  ankle-(*Ionus,  ja>y-jerk,  ja\y-clonus,  and  extreme  >vrist-  and  ellmw- 
j<Tks.  With  this  spastic  condition  \ye  observe  also  considerable  rigidity 
of  the  nniscles,  \yith  a  tendency  in  the  latest  stage  to  marked  contrac- 
tures. Often  in  tabic  forms,  \yhen  the  knee-jerks  are  at  first  lost,  they 
b(H!om(»  finally  exa^genit<Kl.  Hence,  \yhile  the  term  tabic  is  often  used 
to  d(»scribe  a  form  of  paresis  in  \yhich  \ye  have  lost  or  diminislu^d  knee- 
jerks,  to^<'ther  with  Ar«ryll-Hobertson  pupils,  this  is  simply  a  descriptive 
dissimilation,  and  does  not  necessarily  imply  that  we  have  a  combination 
of  locomotor  atiixia  with  paresis. 

As  previously  stated,  one  of  the  chief  symptoms  of  paralytic  de- 
mentia is  a  j)rojrr(»ssiye  weakening  of  the  muscles  in  general  of  the 
whol<»  Ixwly.  It  is  rather  an  enfeeblement  than  a  paralysis.  It  is 
nianif(»sted  mainly  by  localized  parcses  in  various  muscles  or  groups  of 
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muscles.  These  are  often  noted  as  early  symptoms — for  instance,  in  the 
eyes  and  face.  In  fully  one-half  of  the  cases  we  observe,  at  one  time 
or  another,  weakness  of  some  of  the  ocular  muscles,  not  infrequently 
giving  rise  to  diplopia  or  ptosis,  rarely  nystagmus.  A  certain  amount 
of  ptosis  is  often  seen,  and  the  overaction  of  the  occipitofron talis  in 
consequence  forms  a  striking  picture  in  many  cases.  One-sided  paresis 
of  the  forehead  muscle,  orbicularis  palpebrarum,  or  lower  face  is  rather 
common.  The  muscles  about  the  mouth  are  particularly  often  involved, 
so  that  marked  inequality  of  the  nasolabial  fold  and  of  all  of  the  oral 
movements  is  encountered.  The  speech  has  frequently  a  nasal  tone 
from  one-sided  or  double  palate  paralysis.  Deviation  of  the  tongue  is 
common.  The  general  strength  of  the  extremities,  as  measured  by  dyna- 
mometers, is  diminished,  sometimes  on  one  side  more  than  on  the  other, 
presenting  the  picture  of  a  hemiparesis.  The  want  of  equal  innervation 
is  sometimes  indicated  by  the  attitude  of  the  patient,  the  inclination  of 
the  Ixxly  to  one  side  or  another,  backward  or  forward,  sinking  of  the 
head  on  the  breast,  etc.  Weakness  in  the  muscles  of  deglutition  leads  to 
difficulty  in  swallowing.  The  peculiarity  of  most  of  these  paralytic  phe- 
nomena is,  in  the  first  place,  their  mildness  of  degree,  and,  in  the  second, 
their  frequently  transitory  character  (the  weakness  may  be  first  on  one 
side  of  the  face,  then  on  the  other,  now  about  one  eye,  now  in  an  ex- 
tremity, etc.). 

Nearly  everj'  case  of  general  paresis  exhibits,  at  some  time  in  its 
course,  convulsive  or  apoplectiform  seizures.  Usually  these  critical 
episodes  occur  at  the  height  of  the  disorder  or  in  its  final  stages,  but 
occasionally  they  are  among  the  very  earliest  symptoms.  For  instance, 
one  case  that  came  under  my  observation  began  with  a  transitory  hemi- 
plegia following  an  apoplectiform  attack.  Up  to  the  day  before  this 
seizure  he  had  performed  his  difficult  duties  as  an  accountant  in  a  large 
railroad  organization  to  the  perfect  satisfaction  of  his  superiors,  and 
none  of  his  family  had  observed  any  indication  of  prodromal  symptoms. 
He  died  as  a  typical  paretic  a  year  later.  Another  case,  much  the  same 
in  many  ways,  l)egan  with  general  epileptiform  convulsions  extending 
over  twenty-four  hours.  The  attacks  may  apj)car  in  the  form  of  syn- 
cope, or  coma,  or  aphasia.  A  peculiarity  of  all  of  these  crises  is  their 
transient  character,  and  as  even  in  cases  terminating  fatally  in  such 
attacks  often  no  lesion  has  been  found,  their  pathogeny  has  been 
ascribed  to  congestive  conditions  or  to  circumscribed  edemata  in  various 
areas  of  the  brain.  As  a  rule,  mental  failure  becomes  more  apparent 
after  these  crises. 

Rapid  emaciation  is  usual  after  the  disorder  has  actually  set  in, — that 
is,  at  the  termination  of  the  prodromal  period, — but  later  on,  after  the 
climax  has  been  reached  and  dementia  becomes  more  apparent,  patients 
often  gain  largely  in  flesh. 

Among  the  trophic  disorders  we  note  especially  l)ed-sores,  which 
appertain  mostly  to  the  terminal  condition.  In  some  of  the  cases  a  true 
trophoneurosis  is  the  cause,  and  in  othei's  weakened  peripheral  circula- 
tion and  uncleanliness.  A  striking  fragility  of  the  bones  is  common  in 
general  paresis,  which  accounts  for  numerous  accidents  in  asylums,  smjh 
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There  are  cases  which  run  their  course  without  delusions,  the  symp- 
toms then  being  merely  the  progressive  dementia  with  advancing  physi- 
cal debility.  But  in  a  considerable  pr()|>ortion  of  j)aretics  delusions 
are  manifested,  usually  of  grandiose  character,  associated  with  more  or 
less  i(hH^)motor  excitement  (souietimes  approaching  the  maniacal  condi- 
tion), and  occasionally  of  melancholy  cliaracter.  The  grandiose  id(»as 
of  male  patients  are  conceriu?d  with  wealth,  |K)wer,  glory,  size,  strength, 
position,  j)ossessions,  and  of  female  patients  with  dress,  finery,  jewels, 
and  children.  At  an  early  period  these  grandiose  ideas  are  not  to  be 
distinguished  from  the  similar  fancies  of  many  cases  of  oixlinar}'  acute 
mania.  But  when  the  judgment  lx?comes  weakened,  as  it  inevitably 
does,  a  peculiarly  distinctive  character  is  given  to  the  paretic's  delu- 
sions. The  grandiose  delusions  take  a  maguitude,  an  enormity,  a  stu- 
pendousness  not  observed  in  any  other  form  of  insanity.  AVealth  is 
counted  in  decillions  of  worldfuls  of  gold.  The  patient  is  czar,  king, 
president,  queen,  Gcxl,  at  the  same  time.  His  i)enis  is  a  mile  long, 
his  testicles  large  diamonds.  He  will  bring  the  Pacific  Ocean  over 
the  Andes  to  make  the  largest  waterfall  in  the  world.  He  will 
move  the  asylum  buildings  on  a  road  of  gold  to  Washington.  He 
has  thousands  of  wives,  every  one  of  whom  l)ears  two  hundred  children 
nightly.  He  bestows  on  his  physicians  and  nurses  royal  onlers,  duke- 
doms, writes  them  checks  for  enormous  sums  of  money,  etc.  When 
the  mooil  of  the  patient  is  hypochondriacal  or  melancholic,  the  delu- 
sions retain  the  same  element  of  enonnity  despite  their  unhappy 
contents.  He  states  that  he  is  impoverished  by  having  lost  billions  of 
dollars ;  he  is  committed  to  prison  for  thousands  of  years ;  he  weeps 
because  he  can  not  do  his  duty  to  the  nations  which  he  governs ;  there 
is  some  horrible  condition  of  his  bowels  which  requires  the  most  awful 
of  operations,  etc. 

There  are  some  cases  of  general  paresis  which  exhibit  alternating 
phases  of  melancholic  depression  and  ambitious  exaltiition,  and  these  are 
described  as  paralytic  dementia  of  circular  type. 

Hallucinations  and  illusions  are  frequently  observed  in  general 
paresis.  They  have  more  or  less  relation  to  the  condition  of  exaltation 
or  depression  present  and  to  the  delusions  manifested.  Auditory  hallu- 
cinations are  the  most  common.  They  are  noted  even  in  the  early 
periods  of  the  disease,  but  are  generally  a  part  of  the  maximum  period. 
They  are  absent  in  the  final  stage. 

Emotional  irritability  and  changeability  are  generally  evident.  The 
patient  laughs  or  weeps  easily,  and  is  often  readily  angered. 

The  excesses,  sexual  and  alcoholic,  lapses  of  j)ropriety,  etc.,  are  sig- 
nificant of  loss  of  esthetic  and  ethical  sensibility.  He  indulges  him- 
self freely  and  without  morality  (though  previously  moral),  drinks  im- 
moderately, steals,  and  s(pianders  his  own  and  others'  property.  As 
his  cliaracter  sinks  lower  and  lower  he  conmiits  all  sorts  of  shameless 
offenses  against  decency. 

Before  })assing  on  to  the  final  stage,  we  not  infrequently  encounter, 
in  the  course  of  the  disorder,  peculiar  interludes  of  recession  of  all  of 
the  symptoms.     These  are  known  as  remissions.     Remissions  last  from 
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sevent  weeks  to  several  months,  as  a  rule,  occasionally  for  a  year  or 
more.  Very  striking  at  times  ia  the  remarkable  improvement  to  be 
observed  in  a  remission.  This  may  attun  to  a  d^rec  making  it  almost 
impossihle  to  discover  any  vestige  of  deviation  from  the  patient's  normal 
mental  health.  The  extraordinary  delusions  disappear,  the  maniacal  or 
melancholic  mood  vanishes,  the  symptoms  of  confusion  and  forgetfulness 
pass  away,  and  noteworthy  intellectual  lacunte  are  filled  t^in.  The 
patient  may  return  to  his  affairs.  It  is  very  rarely  that  marked  physi- 
cal stigmata  of  the  disorder  diminish  and  give  pla(«  to  normal  con- 
ditions. Ailer  a  time  the  old  symptoms  of  the  dread  malady  reassert 
themselves  and  its  &tal  progress  is  rebegun. 

Terminal  Period. — As  already  iutimated,  there  are  cases  in  which 
there  is  merely  a  progressive  en- 
feeblement  of  mind  and  paresis  of 
body  from  beginning  to  end,  with 
none  of  the  excited  or  depressed 
conditions,  dehisiotis,  hallucinations, 
remissions,  etc.,  just  described ;  cases 
which  \yass  by  gradual  stages  from 
the  prodromii!  into  the  terminal 
period.  In  the  main,  however,  we 
have  most  of  these  other  manifesta- 
tions inter |>olated.  The  tinal  stage 
is  otleii  ushered  in  by  tlie  convul- 
sive or  apoplectiform  seizures.  This 
is  the  stage  ()f  more  or  leas  com- 
plete dementiii.  W'e  may  still  note 
the  remuins  of  old  grandiose  or 
Uy])iH'hon<lri!ic-iil  delusions  in  the 
st'iirccly  (tuiipif'heiiHible  mumblings 
of  the  jmretic  dcini-ut,  but  usually 
tlu^  niiud  lK'W)nies  (■oniplitely  vacu- 
ous ;  the  {Kitient  s])oe<'hless,  filthy 
in  his  habits,  In-ilridden,  and  more 
Ws  tliiui  an  infant.  He  lies  in 
bed,  either  motimdess  or  restlessly 
moviufT  Ills  limbs  mid  grinding  his 
liis  tboil,  and  uftcii  n-fiuiros  to  be  fwl 
and  snils  himself,  and  btnl-siircs  and 
deatli  by  inbaliitinn-pncLiniouia,  septi- 
is,  intotiiial  eatarrli,  or  ex- 
(lisln'>sing  picture.     Not  a 
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years.  The  author  has  never  known  personally  of  a  case  recovering. 
In  our  whole  literature  there  are,  according  to  Ziehen,  but  a  dozen 
cases  of  recovery  on  record.  It  is  probably  questionable  if  even  these 
were  genuine  cases  of  paresis,  since  an  error  in  diagnosis  is  not  at  all 
uncommon. 

Diagnosis. — The  chief  disorders  which  may  be  confused  with 
paralytic  dementia  during  the  various  stages  of  its  evolution  are 
neurasthenia,  alcoholism,  syphilis  of  the  central  nervous  system,  acute 
mania,  epileptic  dementia,  paranoia,  or  secondary  paranoia  with  delusions 
of  grandeur,  multiple  sclerosis,  and  mental  conditions  associated  with 
common  organic  lesions  of  the  brain  (tumor,  hemorrhage,  embolism, 
thrombosis).  In  atypical  cases  the  diagnosis  is  often  difficult  and 
sometimes  even  impossible. 

As  regards  neurasthenia,  it  is  only  in  the  prodromal  period  of  gen- 
eral jmralysis  that  differentiation  may  be  difficult.  I  shall  attempt  to 
present  in  brief,  tabular  form  the  distinctive  diagnostic  points  of  these 
two  conditions : 


General  Pabesis  (Early  Period). 

Sluggish,  immobile,  irregular,  pin-hole, 

or  unequal  pupils. 
Diminished,  greatly  exaggerated,  or  un- 

e<iual  knee-jerks. 
Fibrillary    tremor    of  tongue ;   jerky, 

ataxic    tremor    of   fingers,    face, 

tongue,  occipitoirontalis. 

Elision  or  reduplication  of  letters,  syl- 
lables, or  words  in  writing. 

Sometimes  noticeable  characteristic  de- 
fects in  speech. 

Usually  little  or  no  notice  taken  by  the 
patient  of  his  symptoms. 

In  some  cases  a  feeling  of  cheerfulness 
and  well-being  out  of  proportion  to 
the  actual  disorder  present. 

In  many  cases  a  vague,  hypochondriacal 
depression  with  tearfulness,  not 
reierred  to  any  definite  physical 
cause. 

Actual  evidence  generally  found  of  fail- 
ing memory,  defect  of  intellectual 
process,  weakened  judgment,  and 
loss  of  esthetic  and  ethical  feeling. 

Ocx»sionally  epileptiform  or  apoplecti- 
form crises. 

Verti^nous  attacks  and  transitory  apha- 
sia of  mild  degree. 


Neurasthenia. 
Large  and  rather  active  pupils  usually. 

Active  and  equal  tendon-reflexes. 

Tremor  fine  and  rapid  of  fingers  and 
eyelids,  not  jerky,  very  rarely  in- 
volving face,  almost  never  the 
tongue  and  forehead. 

Nothing  abnormal  in  the  writing. 

No  changes  in  enunciation. 

Patient  pays  marked  attention  to  his 

symptoms. 
Patient  apprehensive  and  alarmed  at 

any  symptoms  present. 

When  hyjxKjhondriacal,  patient's  atten- 
tion fixed  on  some  definite  morbid 
process  which  he  believes  to  be 
going  on  in  his  system. 

No  evidence  of  mental  decay  or  loss  of 
esthetic  and  ethical  feeling. 

Nothing  of  this  kind  in  neurasthenia. 
Not  i)resent  in  neurasthenia. 


In  chronic  alcoholism  we  may  have  presented  to  lis  many  symptoms, 
snch  as  tremor,  thick  speech,  mental  changes  and  defects,  epileptiform 
crises,  and,  where  rudimentary  polyneuritis  is  present,  lost  knee-jerks, 
which  may  simulate  the  syndrome  of  paralytic  dementia.  The  resem- 
blance is  sometimes  remarkably  close.  The  chief  differential  point  is 
the  great  improvement  and  often  recover^'  which  take  place  in  alco- 
holic mental  disorder  on  withdrawal  of  the  alcohol.     With  abstinence 
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the  speech  becomes  normal,  the  tremor  grows  less  or  disappears,  the 
knee-jerks  return,  epileptiform  attacks  cease,  defects  of  memory  are  no 
longer  perceptible.  If  hallucinations  are  present,  they  are  more  often 
visual  and  zooscopic  in  alcoholism,  while  generally  auditory  in  paresis. 
Tlie  (lehisions  of  the  chronic  alcoholic  are,  as  a  rule,  suspicious  and  per- 
secutory. It  must  be  remembered  that  a  typical  general  paresis  may, 
however,  d(jvelop  on  the  basis  of  a  chronic  alc(3holism. 

Aside  from  the  comparison  of  neurasthenia  with  the  prodromal 
pericxl,  probably  the  mistaking  of  syphilis  of  the  central  nervous 
system  for  advancinl  general  paralysis  is  the  most  common  error  in 
diagnosis.  The  two  disorders  have  so  much  in  common  that  their 
differentiation  is  often  only  j>ossible  by  prolonged  observation  through 
the  whole  course  of  the  disease ;  and  if  the  }>aretic  dementia  should 
happen  to  progress  as  a  simple  dementia  with  none  of  the  character- 
istic epis(Hles,  the  diagnosis  is  sometimes  quite  im|X)ssible.  The  follow- 
ing table  will  serve  to  make  some  of  the  similar  and  unlike  featurt»s  of 
the  two  maladies  apjmrent : 


General  Paralysis. 

Pan^sis  of  mild  degree  of  cranial  nerves 
at  times.  Slow  in  onset  and  trans- 
itory. 

Symptoms  of  a  diffuse  general  lesion. 

Jerky  and  ataxic  tremor. 

Loss  (»f  iris  reflex  to  light,  preserva- 
tion of  movennMit  of  iris  in  accom- 
modation (Argyll-RolK'rtson  pupil); 
extreme  miosis. 

Characteristic  elisions  and  redunlications 
of  letters,  syllables,  or  words  in  writ- 
ing. 

Peculiar  <lis(»rder  of  speech.  (G.  P. 
speech.) 


Headaches  vague,  transitory,  and  sel- 
dom distres.sing. 

No  material  changes  in  the  fundus. 

Progressive  advaruje  of  the  disea.se  to  a 
speedily  fatal  termination,  with  a 
j)ossil)l(»  remission  in  some  instances 
for  a  brief  period. 

Delusicms  often  expan.sive,  sometimes 
depn^s-sed,  characterize<l  by  enor- 
mous exaggeration  in  either  cas<». 

Affective  stjite  often  expansive,  some- 
times depressed. 

Progressive  mental  enfe(»blement. 

Epileptiform  and  apoplectiform  crises  in 
nearly  every  ca.se,  and  frequently  re- 
peatcMl. 

Antisyphilitic  remedies  useless. 


Cerebrospinal  Syphilis. 

Complete  paralysis  of  one  or  several 
cranial  nerves  often.  Generally  sud- 
den in  onset  and  stable. 

Svmptoms  of  multiple  lesion.s. 

No  tremor  in  syphili.s. 

Iris  oflen  immobile  lx)th  to  light  and  in 
acc^)mmodation ;  extreme  miosis 
very  infrequent. 

If  any  change  in  writing  at  all,  due  to 
agraphia  or  dementia.  No  resi^m- 
blance  of  the  changes  to  those  of 
paresis. 

No  speech  disorder  usually,  but,  if  any, 
due  to  organic  aphiisias  of  one  kind 
or  another.  No  restimblance  to  the 
(j.  P.  sp(^ch. 

Headaches  extremely  severe,  constant, 
and  worse  at  nijrht. 

Optic  neuritis  occasionally. 

Irregular  advance,  with  many  fluctua- 
tions in  intensity  and  character  of 
the  symptxHus,  extending  over  a 
loner  period  of  years,  and  not  neces- 
Siirily  fatal. 

Delusions  rarely  present. 


Affective  stJite  u.sually  depressed  or  apa- 
thetic. 

Incohen'nce  and  thought-inhibition. 

Epileptiform  and  ap(n)lectifonn  seizures 
uncommon,  but  u  they  do  oecur,  arc 
generally  single,  isolated  attacks. 

Antisyphilitic  remedies  of  marked  ser- 
vice. 


A  gummatous  meningitis  may,  however,  present  a  typical  general 
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paresis  in  all  its  manifestations,  and  there  are  cases  in  which  the  actual 
lesions  of  paresis  exist  side  by  side  with  syphilitic  cerebral  lesions. 

We  may  have  maniacal  outbursts  in  the  course  of  general  paresis. 
Indeed,  I  have  seen  paresis  begin  in  a  number  of  instances  as  an 
apparent  acute  mania.  During  this  maniacal  state  the  chief  means  of 
differentiation  of  the  two  disorders  is  in  the  character  of  the  contents  of 
the  delusions.  Both  are  exalted  and  expansive  and  tend  to  the  same 
genenil  exaggeration  of  feelings  of  power,  strength,  intellectual  and 
physicid  abilities,  wealth,  social  station,  etc.  But  the  stuj)endous  ex- 
aggeration in  general  jiaresis  is  never  observed  in  acute  mania.  This  is 
a  valuable  indication.  Naturally,  if  any  of  the  physicjil  signs  of  paresis 
are  present,  the  diagnosis  is  not  difficult. 

Ej)ik*ptic  dementia,  witli  its  slow  speech,  mental  defect,  and  epileptic 
seizures,  miglit  at  times  be  mistaken  for  a  paralytic  dementia,  presenting 
chiefly  these  symptoms.  But  the  history  of  long  years  of  epilepsy 
prece<ling  the  psycliic  degeneration  suffices,  as  a  rule,  for  the  diagnosis. 
It  is  only  when  such  history  is  not  obtainable  that  error  might  arise. 

In  paranoia  itself,  and  in  paranoia  secondary  to  acute  mania  or 
melancholia,  the  expansive  or  depressed  delusions  are  of  a  more  fixed 
and  much  less  exaggerated  nature.  A  study  of  the  character  of  the 
delusional  contents  should  make  differentiation  easy. 

Multiple  sclerosis,  with  its  jerky  tremor,  exaggerated  reflexes,  and 
mental  enfeeblement  might  at  times  present  a  syndrome  analogous  to 
that  of  some  cases  of  paralytic  dementia.  The  tremor  of  uudtiple 
sclerosis,  however,  while  also  jerky  and  ataxic,  is  a  marked  intention 
tremor,  exhibiting  wider  and  wider  excursions  the  greater  the  effort  to 
carry  on  a  voluntary  movement.  The  tremor  of  paresis,  on  the  other 
hand,  shows  no  such  increiising  exaggeration  on  voluntary  efforts  to 
use  the  muscles.  In  sclerosis,  the  head  is  often  involved  in  the  tremor ; 
in  paresis,  never.  Nystagmus,  so  common  in  sclerosis,  is  almost  never 
observed  in  paresis.  The  dementia  of  sclerosis,  when  present,  is  slight 
and  not  especially  progressive,  and  there  are  no  expansive  or  depressed 
delusional  episodes,  such  as  characterize  paralytic  dementia. 

Focal  brain-lesions  (tunlor,  hemorrhage,  softening,  etc.)  with  de- 
mentia and  paralysis  may  simulate  somewhat  certain  types  of  general 
paralysis,  but  the  progressive  character  of  the  latter  disorder,  with  its 
crises  and  psychic  episodes,  should  serve  to  give  the  condition  presented 
definite  outline  and  character. 

Pathological  Anatomy. — It  is  usual  to  describe  the  pathological 
condition  underlying  paralytic  dementia  in  general  terms  as  a  diffuse 
meningo-encephalitis.  The  gross  changes  observed  at  autopsy  are  as 
follows  : 

1.  General  diminution  of  weight  of  the  brain. 

2.  Increased  fluid  in  the  subdural  space  and  in  the  meshes  of  the 
arachnoid  (external  hydrocephalus). 

3.  Pachymeningitis  hcemorrhagica  interna,  with  large,  fresh,  or  old 
hematomata  of  the  dura  mater  (in  about  half  of  the  cases). 

4.  Chronic  leptomeningitis  (opacity  and  thickening,  with  adhesion 
of  the  membranes  to  the  cortex). 
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5.  Narrowing  of  the  cortex,  with  gaping  of  the  fissures. 

6.  Distention  of  the  ventricles  with  serum  and  granulated  and  thick- 
ened ependynia  (chronic  internal  hydrocephalus). 

7.  Gray  degeneration  in  the  centrum  ovale,  brain-axis,  in  various 
columns  of  the  spinal  cord,  and  in  some  of  the  spinal  roots  and 
peripheral  nerves. 

The  microscopical  findings  may  be  summarized  briefly  as  follows  : 

1.  Changes  in  tlie  vascular  walls,  dilatation  of  the  perivascular 
spaces,  wandering  white  and  red  blood-corpuscles. 

2.  Increiise  in  number  of  the  astrocytes. 

3.  In  the  ganglion-cells  :  loss  of  the  nucleus  and  nucleolus,  cloudy 
swelling,  shrinking  of  the  protoplasmic  processes. 

4.  Degeneration  and  disappearance  of  the  nerve-fibers  with  myelin- 
sheaths,  in  the  white  matter  and  in  the  cortex,  and  of  the  tangential 
fibers. 

The  whole  cortex  is  more  or  less  affected,  but  often  the  clianges  are 
more  marked  in  one  area  than  in  another.  It  is  usual  to  find  the 
frontal  lobes  especially  implicate^d. 

Treatment. — In  the  majority  of  cases  of  general  paresis  commit- 
ment to  an  asylum  is  necessary,  owing  to  the  dangers  arising  from  the 
patient\s  excesses.  He  may  squander  his  property  or  scandalize  his 
family  by  his  immoral  or  criminal  acts.  It  is  true  that  cases  which 
present  merely  the  dual  symptomatology  of  increasing  physical  debility 
with  progressive  mentjil  enfeeblement  may  l>e,  and  often  are,  treated 
at  home.  But,  on  the  whole,  it  is  better  to  act  promptly  in  placing  the 
pati(»nt  in  a  place  of  safety. 

The  disease  being  inevitably  fatal,  there  is  little  to  be  advised  in  the 
way  of  medication,  save  symptomatic  treatment.  It  is  quite  proper, 
in  cases  witli  a  history  of  syphilis,  to  try  energetic  antisyphilitic  meas- 
ures— m(Teurial  inunctions  and  large  doses  of  icxlid.  If,  by  any  jk>s- 
sibility,  there  has  been  any  confusion  of  the  malady  with  cerebral 
syphilis,  this  will  at  least  serve  to  remove  any  doubt.  The  opium  treat- 
ment is  of  value  in  the  jKTiods  of  depression,  and  hyoscin,  hyoscyamin, 
or  duboisin  (gr.  yj^  to  gr.  ^^),  hypodermatically,  in  the  pericnlsof  mani- 
acal excitement.  Where  epileptiform  seizures  are  frequent  the  bromids 
are  indic^ated,  and  in  status  epilepticus  chloral  and  starch-water  per 
rectum  (gr.  xv  to  .^j  of  starch  water).  Chloral  combined  with  mor|)hin 
is  to  be  n'conmiended  in  phases  marked  by  hallucinatory  excitement. 

Little  or  nothing  is  to  be  expected  from  the  many  measures  advo- 
cated by  various  authors  :  setons  and  vesicants  to  the  nape  of  the  neck, 
painting  the  neck  with  iodin,  hydrotherapy,  physostigmin,  ergotin,  and 
trepanation. 

Trephining  has  been  resorted  to  a  number  of  times  in  the  past  six 
or  eight  years,  but  seems  to  have  been  abandoned  as  useless.  The 
the<^ry  that  led  to  its  use  was  that  there  might  be  increased  intracranial 
pressure,  but  tliis  theory  has  been  discarded  for  want  of  evidence. 

When  (lyspliagia  is  present,  the  patient  may  require  feeding  with 
the  tube.  In  the  terminal  jwriod  of  the  disorder  catheterization  and 
careful  efforts  at  preventing  bed-sores  are  required. 
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CH AFTER  XIV. 
PARANOIA. 

S3aion3ans. — Chronic    delusional    insanity ;    Progressive    systematized    insanity ; 

Primare  Verriicktheit ;  old  term,  "Monomania." 

Definition. — Paranoia  may  be  defined  as  a  progressive  psychosis 
foundecl  on  a  hereditary  basis,  characterized  by  an  early  hypochon- 
driacal stage,  followed  by  a  stage  of  systeniatization  of  delusions  of 
persecution  whicii  are  later  transformed  into  systematized  delusions 
of  grandeur.  Though  hallucinations,  esjiecially  of  hearing,  are  often 
present,  the  cardinal  symptom  is  the  elal)orate  system  of  fixed  delu- 
sions. 

The  hypochondriacal  stage  is  called  by  R^gis  "  the  periixl  of  analytic 
concentration'^ ;  the  second  stage,  "  the  period  of  delusive  explication"  ; 
the  final  stage,  "  the  j)eriod  of  transformation  of  personality.'^ 

Varieties  of  Paranoia. — There  is  one  typical  form  of  paranoia 
to  which  the  main  portion  of  this  chapter  will  be  devoted,  because  it  is 
the  type  which  will  be  most  readily  recognized  by  the  student  and 
general  practitioner.  But  there  are  incomj)lete  or  immature  forms  and 
atypical  variations,  which  the  special  student  of  morbid  psychology 
learns  in  the  course  of  time  to  distinguish.  Thus,  many  of  those 
eccentric  or  queer  individuals  whom  we  call  ^'  cranks ''  are  rudimentary 
or  undeveloped  cases  of  paranoia.  Some  idea  of  the  varieties  of  para- 
noia noted  by  authorities  may  be  gathered  from  the  attempts  at  classifi- 
cation by  different  writers.  For  instance,  French  and  Italian  authors 
are  inclined  to  divide  paranoia  into  two  great  groups — viz.,  (1)  degenera- 
tive, with  original  and  late  subvarieties,  according  to  the  period  of 
life  at  which  the  insanity  develops  ;  (2)  psychoneurotic,  with  primary 
and  secondary  subvarieties,  according  to  whether  it  develops  primarily 
or  secondarily  to  another  insanity. 

Ziehen  classifies  paranoia  into  two  great  groups,  according  to  the 
predominance  of  either  delusions  or  hallucinations — where  hallucina- 
tions are  the  most  pi-ominent  symptom,  he  terms  the  psychosis  paranoia 
hallucinatoria ;  where  delusions  are  preeminent,  he  denominates  it  para- 
noia simplex.  Either  form  may  be  acute  or  chronic.  Hence  he  makes 
four  chief  types :  (1)  Paranoia  hallucinatoria  acuta  ;  (2)  Paranoia  hal- 
lucinatoria chronica ;  (3)  Paranoia  simplex  acuta ;  (4)  Paranoia  sim- 
plex chronica. 

This  last  form  is  the  name  given  by  Ziehen  to  the  complete  typical 
form  of  paranoia  which  is  described  in  this  chapter,  and  which  he 
describes  as  having  four  stages  (prodromal,  persecutory,  expansive,  and 
pseudodemented).  Ziehen  also  specifies  several  varieties  of  acute  hal- 
lucinatory paranoia — viz.,  the  fleeting-idea  form,  the  stuporous,  the 
incoherent,  the  exalted,  and  the  depressive  forms. 

Kraflft-Ebing  makes  two  great  divisions — original  paranoia,  appear- 
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ing  in  early  childhood  or  before  puberty,  and  acquired  {tardive)  paranoia^ 
appearing  betwetni  the  ages  of  puberty  and  sixty  years,  Tlie  latter 
class  he  subdivides  as  follows  : 

(A)  Paranoia  persecutoria :  (1)  the  typical  form ;  (2)  subtype 
(paranoia  sexualis)  ;  (3)  paranoia  querulans. 

(B)  Paninoia  ex|)ansiva  :  (1)  panmoia  inventoria  and  reformatoria  ; 
(2)  jKiranoia  religiosa  ;  (3)  paranoia  erotica. 

Etiologfy. — Heredity  is  a  more  imjx)rtant  etiological  factor  in 
paranoia  than  in  any  other  form  of  insanity.  Knifft-Ebing  statics  that 
he  has  never  seen  a  case  without  hereditarv  taint.  Tanzi  and  Riva  found 
in  th(»ir  cases  of  paninoia  77  |)er  cent,  of  heredity  and  9.5  per  cent,  of 
infantile  cerebral  disorders,  while  in  the  remaining  14  jkt  ci»nt.  hered- 
itary factors  could  not  be  ascertaiiunl,  but  were  not,  of  course,  ex- 
cluded. It  is  more  common  in  females  than  in  males.  It  alFects  by 
preference  individuals  who  are  even  from  childli(K>d  peculiar,  morbid, 
shy,  irritiible,  mistrustful,  and  misjvntliropi(\  It  is  very  common  to 
find,  in  casts  of  paranoia,  some  of  the  various  stigmata  hereditatis 
described  in  the  chapter  on  Etiology,  such  as  cranial  or  iacial  asynmietry, 
malformations  of  the  ear  or  palate,  etc. 

Symptomatology. — We  will  examine  the  symptoms  of  the  different 
stages  in  the  order  of  their  dev(»lopment.  In  the  jrrodromal  period,  the 
hyjK)chon(lriacal  stiige  or  period  of  subjective  analysis,  as  it  has  been 
variously  termed,  which  may  have  its  conception  in  early  childhood,  the 
patient  is  morbidly  shy,  |)eculiar,  ece<»ntric,  avoids  the  com|xinionship 
of  otIu.Ts,  and  is  prone  to  withdraw  himself  into  the  solitude  of  his  own 
thoughts.  The  physiological  commoti(m  of  puberty  and  adolescence, 
with  its  inflow  into  consciousness  of  inmmienible  new  sensiitions,  its 
flood  of  new  instiuc^ts,  powers,  ambitions,  and  ideas,  t<mds  to  intensify 
the  morbid  proclivities  already  evident.  The  patient  notes  his  own 
peculiarities  of  conduct,  and  begins  to  recognize  the  singularity  of  many 
of  the  somesth(»tic  sensations  which  come  to  him — sensatioas  w^hich  at  this 
time  might  well  be  considered  more  or  less  neurasthenic  in  character  : 
paresthesias  of  the  head,  trunk,  visc»era,  an<l  limbs ;  |)ains  in  various 
parts  of  the  body,  tinnitus  aurium,  sparks  and  dots  before  the  eyes,  and 
the  like.  The  unnatunilness  of  these  sensations  leads  to  his  sjwnding 
much  time  in  contemplation  of  them,  so  that  a  hypochondriacal  com- 
plexion is  given  to  his  thoughts.  To  these  physical  sensibilities  are 
now  added  a  consciousness  of  diffi(Hiltv  in  the  concentration  of  his 
thoughts  ;  a  difliculty  in  the  j>roper  control  of  the  direction  and  subject 
matter  of  his  thoughts.  He  becomes  extremely  intmspective,  and,  the 
more  he  studies  the  somesthetic  sensations  l)rought  to  his  attenlion,  the 
more  he  contemplates  the  phenomena  of  the  uncontrollability  of  his 
thoughts,  of  their  rming  unbidden  from  his  subliminal  consciousness, 
of  tlu»  unrestraiiKnl  constellation  of  his  pr(»sen  tat  ions,  the  more  is  he 
inclined  to  search  for  some  cause  of  his  morbid  condition.  At  first, 
like  an  onlinarv  hypoclumdriac,  he  investigates  himself  to  find  a  solu- 
tion of  the  prol)lem,  and,  failing  in  that,' he  extends  the  region  of  his 
ol)servation  to  his  environment,  seeking  there  the  reas(m  of  his  stninge 
feelings,  general  disquietude,  and  morbid  stream  of  thought.     He  Ik»- 
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comes  wholly  preoccupied  with  himself.  He  can  not  employ  himself, 
either  physically  or  mentally,  as  he  should.  He  fails  in  his  duties — 
in  everything  he  undertakes.  People  seem  strange  to  him  in  their 
conduct  and  in  what  they  say.  He  grows  suspicious  and  distrustful  of 
everything  and  everybody.  What  is  done  and  said  by  others  appears 
to  have  some  significant  relation  to  himself.  People  alter  in  their  con- 
duct toward  him,  look  at  him  curiously,  smile  sarcastically  when  he 
passes,  wink  at  or  make  signs  to  one  another  when  he  is  near ;  make 
observations  among  themselves  which,  overheard  by  him,  are  construed 
as  having  a  double  meaning,  as  being  derogatory  to  him,  reflecting  on 
his  character.  The  more  he  studies  the  extraordinary  condition  of 
affairs,  the  more  gloomy,  solitary,  and  self-absorbed  he  becomes. 
Naturally,  the  growing  alteration  in  himself  really  does  provoke  tho 
notice  of  others — a  fact  which  tends  to  intensify  his  ever-increasing 
suspiciousness  of  concealed  animosity  among  those  with  whom  he  comes 
in  contact.  Many  things  in  his  past  life  rise  up  in  his  memory  to  find 
a  new  interpretation  in  the  light  of  his  pn»sent  general  distrust.  His 
physical  sensations  have  l)ecome  more  marked,  have  taken  on  a  new 
character,  have  altered  from  paresthesias  to  illusions,  and  even  hallucina- 
tions, of  general  or  special  sensibility.  He  fwls  peculiar  general  sensa- 
tions, shooting  pains,  sudden  prickings  in  his  skin.  Unusual  and 
unpleasant  odors  or  tastes  harass  him.  Extraordinary  sensations  flow 
into  consciousness  from  his  genital  organs.  Much  more  serious  and 
remarkable,  however,  are  the  peculiar  changes  in  his  auditory  j)ercep- 
tions.  At  first  these  are  usually  confused  noises,  or  roaring  and 
tinkling  sounds,  with  the  gradual  perversion  of  sounds  and  words 
heanl  into  illusions  colored  by  the  suspicious  c^m tents  of  the  patient's 
consciousness ;  later,  actual  hallucinations  of  hearing,  which  become  a 
fixed  and  permanent  feature  of  his  malady. 

The  patient  now  enters  into  the  s(?cond  or  persecutory  jjeriod  of 
paranoia,  the  period  of  delusional  explication  of  his  troubles.  He  has 
arrived  at  what  he  conceives  to  be  a  logical  result  of  his  reasonings,  a 
rational  explanation  of  the  distress  and  affliction  he  has  undergone. 
Ever^'thing  he  has  suff^ered  hjis  Ix^en  due  to  the  machinations  of  un- 
known enemies.  The  delusions  of  persecution  are  at  first  somewhat  con- 
fused in  character.  No  particular  individual  or  group  of  individuals  is 
thus  far  responsible  for  the  inflictions.  It  is  simply  some  iniknovvn 
persons  who  take  pains  to  manifest  ill-will  or  malevolence  toward  him. 
"They"  talk  against  him,  call  him  names,  attempt  to  poison  him  with 
gases  or  by  tampering  with  his  food,  and  try  to  injure  him  with  electric 
shocks  or  by  throwing  corrosive  substances  at  hinil  Since  wherever  the 
patient  may  be,  wherever  he  may  go,  the  voices,  shocks,  poisons,  etc., 
seem  to  pursue  him,  he  comes  to  think  that  no  single  pers<m  could 
manage  so  vast  a  conspiracy.  It  must  be  some  large  aggregation  of 
persons  who  are  concerned  in  the  eifort  to  humiliate,  cripple,  or  destroy 
him  ;  an  aggregation  bound  together  by  ties  of  swrecy,  and  able  to  per- 
meate all  classes  of  society.  What  could  such  body  be  but  a  scKiret 
society,  an  order  of  Masons  or  Odd  Fellows  ;  some  religious  or  political 
brotherhood — the  Jesuits,  Catholics,  Protestants,  anarchists,  or  police. 
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Peihapa  mme  one  individual  ts  at  tbe  hrad  of  tho  battd  of  plotters,  some 
flrch-coii!<[iirator,  but  the  woric  a  done  by  innumerable  aidat^  who 
employ  all  niaDner  of  nieans  and  apparatus  to  aeconipltsh  his  niJD. 
This  i<yi«teni  of  peraecuton'  ideas  U  built  up  in  the  most  elaborate  my, 
umI  the  more  educated  the  individual  tiuSering  from  paranoia,  the  more 
wonderful  the  organization  and  adjuittnient  of  the  various  parts  of  the 
dehiMional  i^ystcni.  Tlic  penwcutorr  delusions  of  other  forms  of  pay- 
choseH,  such  as  toxic  ia-sinity,  xenile  dementia,  and  melancholia,  may 
have  a  certain  interest  and  fixih',  but  tlio^  of  the  paranoiac  are  woven 
tt^her  like  a  romance.  Tlie  relation  of  the  former  to  the  latter  is  that 
of  the  brief  sketch  to  the  serial  novel.  The  telephone,  the  phonograph, 
telepathy,  hypnotism,  and  other  and  more  mysterious  apparatus  and 
phenomena  are  bruught  into  ser\'icc 
by  the  relentless  league.  I  do  not 
know  the  ori^u  of  Du  Maurier's 
conception  of  hia  novel,  "  Peter 
Ibbctwcn,"  but  I  suspect  that  many 
of  its  unique  features,  especially 
that  of  "  dreaming  true,"  were  suj^- 
gestetl  by  conversations  with  some 
well-educated  paranoiac  in  a  lunatic 
asylum. 

Many  patients  seek  in  a  most 
elalwrate  way  to  explain  one  pecu- 
liarity of  their  auditor)'  hallucina- 
tions— viz.,  the  fact  that  their 
tliiULglitw  iUT  read  off  by  the  voi<M; 
or  volet's  siiiuiltan<-oiisly  with  the 
aplK-.ir.iiice  of  the  tlionghts  in  «>u- 
w'iousiie.-s.  Tills  adds  nutimilly  a 
new  terror  to  tlic  i)ers«;ution,  for 
the  ahility  of  tlio  ciinrspirators  to 
i-cjid  otl'  ami  biiiiit  tlie  {Kttient  with 
his  <iH-ii  must  secret  tlioiifihts  is 
a  piirtieiilarlv  reHiied  s]xfies  of 
devillry.  as  well  as  evidence  of  the 
nliiiiiiy  |isyeliiilogi(-al    i)owc 


of  his  toriiiciitors.     Tlie  v 
his  thoufrlits  before  he  eaT 
external  world  or  to  soni. 

lie.'  whieli  sjK'aks   his  tlioiifihts,  or  answers 
liimscif  niter  tliciii,  may  be  reierreti  to  the 
part  of  his  own  Ixxiy.      This  plieiionienon 

liiK  Iki'ii  variously  termed 
ofarti<-iilatio(i,;md  verliai 

■irlioiii^'c.ftlie  tlioniriils,  motor  rf(m¥<'utatioii 
vsyi-lic.nioliir  Iialliieiiiation.      Jt  depends  n]«»n 

the  ehne   relation  exi^tiiis 
wonl-(i'iHer  aii.l  llic  iiioior 

ln>iii  earliest  inlinu-y  between  the  anditory 
speeeli -center.      Aiiv  irritatiiui  of  this  aiidi- 

torv  arcii  is  iriiriio.n:ilelv,  s\ 
.-enter.      lI.)W<-ver  slifjiit  1* 

iwh,-..nonsly,  irradia'ted  to  the  m<.tor  siH^trh- 
is  slimnlation  of  the  siKHeli-iuiwle-s,  recnr- 

rent  sensalioris  of  ninvenn 

it  in  them  an'  earned  Uu-k  to  the  bniin. 

giving  rise  to  the  halliirinations  of  internat  lieuriiig. 

The  patient  is  driven  by  his  delusions   to  make  compliunts  to  the 


police,  to  judges,  or  to  the  governor  of  the  State,  the  President,  or  other 
government  or  judicial  authorities.  Not  iof requently  he  attempts,  him- 
self, to  wreak  vengeance  uixin  one  or  more  oi'  his  imaginary  enemies. 
Attempts  at  homicide  are,  therefore,  comnioD  in  these  cases.  The 
writer  had  in  his  charge  at  the  Pougli keeps le  Asylum,  for  some  years, 
Ernest  Duhoi^ue,  a  persecutory  paranoiac,  who,  many  years  ago,  ran 
through  Fourteenth  Street,  Xew  York,  stabbing  women  right  and  left 
with  a  pair  of  compasses.  More  often  they  seek  to  escape  from  their 
enemies  by  constant  change  of  residence. 

The  third  stage,  tlie  erpaninix  period,  or  the  period  of  transforma- 
tion of  personality,  Is  ofien  induced  by  the  patient's  attempt  at  a  logical 
explanation  of  the  canae  of  the  jjersecution.  Siure  he  has  so  many 
enemies,  and  every  man's  hand  is  against  him,  it  must  be  due  to  his 
importance.  He  either  resembles  some  dir-tinpii^hiil  personage  or  he 
IB  of  royal  or  god-like  dt^cent.  Tlie 
transformation  may  be  suddenly  induced 
by  a  hallucination  revealiug  to  him  his 
high  estate.  The  contents  of  these 
delusions  of  grandeur  may  be  religious, 
political,  erotic,  jealous,  and  so  on. 
For  instance,  the  delusion  of  being 
a  prophet  or  a  second  Messiah  is 
verj'  common  (paranoia  religiosa).  TIn' 
delusion  of  being  a  great  discoverer 
or  inventor  is  frequently  met  with 
(paranoia  inventoria).  Another  com- 
mon delusion  is  that  of  l>eing  a  gri'iit 
social  reformer  (paranoia  reformatoria). 
A  peculiar  fonn  is  paranoia  erotica,  in 
which  a  person  imagines  him-  or  herself 
to  be  beloved  by  some  one  of  superior 
station.  It  is  a  romantic,  platonic  love 
in  which  the  patient  indulge.  He 
has  conmiunications  with  the  oliject  of  nou'.  iuver")i«iBiij. 

bis  delusions,  imaginary  conversations, 

through  the  medium  of  hallucinations.  A  good  exampleof  this  form  was 
that  of  Dougherty,  who  followed  Mary  Anderson  all  over  the  country, 
and  was  finally  sent  to  an  asylum  because  of  his  threats  to  kill  any  one 
who  interfered  with  his  attempts  to  gain  a  j>ersonal  interview  with  the 
famous  actress.  Measurements  which  I  made  of  his  head  showed  a 
patholt^ical  excess  in  the  height  of  the  skull,'  After  his  commitment 
to  an  asylum  ho  shot  one  of  the  physi<;ians  who  had  him  in  charge. 
Another  interesting  variety  of  paranoia  is  that  observed  in  the  litiga- 
tiouists  (paranoia  querulaus),  who  occasionally  distinguish  themselves  by 
their  lifelong  involvement  in  legal  processes  (due  to  an  overwhelming 
egotism,  which  leads  to  a  continual  zealous  efiort  to  set  themselves  right, 
despite  the  advice  of  friends,  and  the  wasting  of  their  proi»erty,  after  the 
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J  [»ij.  libly  trivial  lawsuit).     Pretenders  to  thrones,  !H-lf-M_vl«) 
,  ]>n«Kletibj,  priue^s,  und  »o  on,  «re  often  noted  tunuiif^  paranoiac^ 
'ave  reached  this  third  stage  of  evolution.     Quite  cHiuiuunlv  per- 
ry ideas  still  remain  in  the  minds  of  these  jiatients  in  iii»oc-iati«m 
;  dehiDions  of  grandeur. 

^.1  of  tii«ae  periods  of  developniciit  niuj-  lawt  for  several  years, 
arder  may  undergo  arrest  at  any  period,  and  tliere  may  bt.-  varia- 
I  in  the  dejjree  of  development  of  any  stage  ;  so  that  we  c-onistanlly 
;  with   atypical  forms  of   paranoia.     An   e.tcellent  coaditioii    of 
noryy  judgment,  and  iutclleet  in  all  otiier  <lirectiona  save  in  tliose 
■„ted  to  tlie  single  cluster  of  delusions  may  coexist.     Years  ago  these 
ises  were  designatwl  as  monomania,  because  of  the  apparent  lucidity 
r  the  patient  outside  of  the  limitj>d  number  of  fixed  ideas.      Many 
>anuioiae»  Imve  distinguished  themselves  in  sacred  and  profane  history, 
■^d  even  in  liteniture.     There  have  beeu  many  of  tliese  lalse  prophets 
u    have   corae   to  herald  a   new  religion — Mahomet,  Swedeiihorg, 
lanua  Stmtlicott,  John  of  Ijevden,  John   Thoin  of  Cantcrhurv,  and 
jino  d'Arc       W  e  ha\e  had  them  e\en  in  the  United  btatos  vitlim 
ew  J  ears — tlic  litHhrs  exploited  hv  tin  pnws      Among  [loliticnl  re- 
mern  vm  had  Johu  BnxAU  and  Guitcau     A  lamous  paranoiac  imiuor- 
izwl  hmthtlf  in  hn  autobiograpliy — Benvenuto  Cellini 
I  hav4.    in   my    piiswssion  a  beautifulh    written   nuiun«cnpt — the 
obiograpliv  of  n  paranoial      He  was  so  dangerouoly  insane  tliat  he 
it  murii  of   his  life  m  the  ^e^1um  in  whiih  he  wrote  this  \aliia- 
worW  '     The  %olume,  bound  bv  himself,  is  entitled  "Tht  Pihug- 
ToplHt,"  which  IS  significant  nt  the  siitTenngs  he  Iiud  undei^ine  la 
hn  unhappv  hte      I  behe%e  no  better  iden  ol  the  t)pical  fonu  ot  para- 
noia Clin  be  obtained  than  bv  a  careful  reading  of  the  historv  of  this 
csL-c  ai  gntn  b\  the  ]ier*on  hinistlf      It  i-  i  gi"i|»hic  picture  of    the 
steid\   e\ohition  of  the  malid\ — i  reniiikililt   -tlf-ih-scttion  of  the 
v>ul  s  iiiitom>      Btforc  pri-»tnting the  (\ti  iLt-fi<  ni  hi--  autobiogniph\, 
1  -lidl  Muk<  a  fiH  truistnpt-,  from  his  i-\hirn  lii-t.  t\ 

IIl  w  Is  thirty  \  t  irs  of  ige  it  the  tiint  ol  i  hnissiou  smglt ,  a  f  irni- 
lihoi(rb\  muipition  Hl  «  l-  niitiiduiKh  number  hidaiommou- 
scli  t>\  tiiiH  itioti,  lud  »  Is  1  inti\c  ot  the  Umtid  Stitis  Hereiiitiry 
prtdi  p)-itioii  w  Is  not  •KknoMkilgeil  His  mi  tin  i  «ho  acconiiMiuied 
Inrn  t  .  tht  Ii  i-pit  il, -t  ittil  tli  it  Ik  lud  ilw  ns  huiidilii  ik  in  his  pli%si- 
<  il  nm-dtiiti  in  mil  gutii  to  d{spondcii(\  Siiei  tin  ige  ot  tMtnt> 
liL  liul  d  me  liitlf  or  nothing  Ix  ins«  of  ill  h(  ilth  \  vi  ir  previous 
to  his  tomimtmint  to  the  hospitil  is  iliiiiitii  ]u  -liot  liini-<.li  in  the 
forehead  tn  m  imffiitnil  itt^nipt  it  siiuidi  Lit  i  lu  ih\(.loiK'<l  de- 
lusions tint  till.  [Hoplf  of  till  mIIi^  h(r  iitiii^  M[M  II  Iiim  h\  mag- 
netism, spokt  di-]iirigiiigl\  of  liini  iiid  «in  <  iiispn  itiiis  i^iiist  hia 
pi »((  During  th(  wholi  of  his  so|oiiiii  in  tin  liospitil  lu  had  hallu- 
cinitioMsdt  JRiiiiy  ind  in  the  oirlii  r  piriiKl  of  hisstu  hjd  dihisions 
of  |nrsi<iition  Ton  ini  thi  (lid  of  hiss(\(ii  m  irs  of  hospitd  lift  he 
gmdnilh  di\tlo|>ed,  in  uldition,  dtliisioiis  of  grindtur       \lthough  he 
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had  occasional  lapses  of  self-control,  manifested  by  the  breaking  of 
window-glass  or  the  tearing  of  clothing,  he  was  for  the  greater  portion 
of  the  time  sufficiently  self-i>ossessed  to  restrain  whatever  violent  or 
destnictive  inclinations  he  may  have  had,  and  was  permitted  to  go  out 
alone  ui)oii  the  large  grounds  of  the  asylum  whenever  he  wished,  and 
to  wander  about  the  woods  at  will. 

It  was  during  the  last  two  years  of  his  stay  at  the  asylum,  while 
still  the  victim  of  constant  auditor^'  hallucinations,  and  of  mingled 
delusions  of  persecution,  unseen  agency,  and  grandeur,  that  he  wrote 
the  volume  of  four  hundred  manuscript  pages  with  the  extraonlinary 
title  of  "  The  Piling  of  Tophet,"  this  title  being  founded  UjK)n  Isaiah 
XXX,  33.  The  book  itself  is  a  deeper  history  of  his  life  and  mental 
evolution  than  any  but  himself  could  furnish.  It  is  remarkable  for  its 
excellent  literary  style  and  for  its  keen  reasoning  and  ])sychological 
analysis  of  his  own  disordered  mind.  In  it  he  dissects  his  hallucina- 
tions and  delusions  like  a  skilled  anatomist.  It  is  as  fascinating  as  a 
novel.  Every  page  has  its  value  as  an  index  of  the  condition  of  his 
mind  from  childhood  to  the  last  years  of  his  confinement  in  the  asylum  ; 
and  the  story  is  told  with  a  directness  and  simplicity  that  marks  truth 
upon  every  statement  and  lends  it  such  charm  as  pertains  to  all  works 
which  ix)rtray  life  with  the  utmost  fidelity.  In  his  preface  and  intro- 
duction he  makes  a  diagnosis  of  his  own  disease. 

Our  author,  as  lias  already  l>een  stilted,  was  not  a  church-member, 
and  in  his  lxx)k  he  describes  his  early  religious  life  and  his  subsequent 
beliefs  as  they  developed.  His  father  was  a  Universalist  and  his 
mother  a  non-professor  of  religion,  although  she  did  attend  the  Meth- 
odist church.  During  his  boyhood  he  attended  the  Sunday-school 
regularly,  and  at  one  time  the  Episcopal  church  ;  but  his  attendance 
upon  divine  service  ceased  in  early  youth.  Both  ])arents  were  honest, 
conscientious,  and  highly  respected  in  the  eomnuinity.  They  were  first 
cousins.  The  mother  was  healthy  in  mind  and  b(Klv,  but  the  father  is 
reported  to  have  l)een  exceedingly  eccentric,  jK)ssibly  inssme.  From 
what  I  subsequently  learned  regaixling  him,  he  also  was  something  of  a 
paranoiac.  They  strove  to  bring  up  their  children  carefully  and  to 
educate  them  as  well  as  possible. 

His  father  died  when  the  patient  was  twelve  years  of  age.  Up  to 
the  age  of  thirteen  he  attended  a  country  school  both  winter  and  summer, 
but  after  that  his  farm- work  ])ermitted  him  only  winter  schooling.  Still, 
he  evidently  had  unusual  talents  and  aptitudes,  and  we  find  him  later 
studying  by  himself,  in  the  original,  many  of  the  classic  Latin  authors ; 
and  among  his  favorite  companions  were  the  works  of  Boethius,  Lucre- 
tius, Josephus,  and  the  Bible.  His  literary  style  and  modes  of  thought 
are  in  themselves  an  evidence  of  more  than  onlinary  attainments  in 
rhetoric,  philosophy,  and  logic. 

The  matter  of  heredity  in  his  case  was  not  sifted  thoroughly  Uj)on 
his  admission  to  the  asylum,  nor  have  I  since  been  able  to  gather  much 
materia]  relative  to  this  factor  in  his  evolution.  But  one  important 
element  of  this  nature  is  described  in  his  book — an  element  not  only 
hereditary  in  its  character,  but  for  a  long  time  part  of  his  environment, 
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.naouDtedly  an  influence  modifying  his  mental  condition  l>oth 
and  att«r  his  birth.  I  allude  Us  a  greut-uncle,  a  brother  of  his 
..ituthvr  OD  hi»  mi)thci''s  isidc,  who  was  himself  a  paranoiiic,  and  \rho 
upon  the  farm  iu  iutimate  conipanionship  with  our  patient  until 
ittcr  was  twenty-three  years  old. 

"  we  read  on  we  see,  froin  the   author's  account  nf  himself,  how 

y  and  environment  gradually  molded  his  piiysical  and   iiieiititl 

icters,  A  shy,  timid,  delicate  child  ;  clever  iutellectually  ;  given  to 

'des  of  speech  and  conduct ;  inclined  to  solitary'  musing,  rarely  siiar- 

the  t>ports  or  games  of  otlier  hoys — in  him  were  slowly  evolved 

^ed  eccentricity  of  demeanor,  a  disposition  to  shun   his  fellows,  a 

"uterpretation  of  their  looks  and  actions  as  regarded  himself,  u  nior- 

egotiitin,  a  consciousness  of  a  gulf  between   himself  and  ordiuaiy 

~si,   with  deep  depression,  outbursts  of  passion,  an   inclination    to 

licidc  restrained  but  feebly  by  his  weakened  will,  and  delusions  of 

ecution.     No  doubt  the  derogatory  remarks  he  faneied  expressed 

lut  him  in  the  stores  were  the  first  harbingers  of  auditory  hallucioa- 

'",     Later,  he  had  murder  in  his  thoughts,  through  the  morbid  hu- 

tion  he  felt  at  the  imaginary  insults  fnim  others.     No  doubt,  as 

conduct  grew  more  and  more  strange,  he  did  attract  attention  amon^ 

fellow-men,  and  this,  unfortuuately,  would  but  feed  the  flame  of  liis 

jologioid  self-cousciousness. 

We  follow  his  history  from  infancy  through  childlxxKl  and  youth  to 
nhootl,  and  observe  how,  slowly  but  surely,  the  hereditary  seed  sown 
dc^nerative  soil  took  root  and  flourished.  His  peculiar  auditory 
aeutencBs,  with  his  morbid  shyness,  soon  gave  rise  to  illusions  of  hear- 
ing, and  these  agiiin  were  transformed  into  hallucinations,  as  is  evident 
if  the  thread  of  the  narrative  is  carefully  followetl.  The  curious  foun- 
dation of  his  hallucinations  he  well  illustnites  and  understands.  An 
idea  arises  in  his  own  mind  of  what  i>eople  wiiuld  say  in  discussing 
him,  and  immediately  consciousness  in  the  auditory  area  pn)jects  the 
idea  in  spoken  words  into  the  envinmment.  He  uote<]  this  ])eculiarity 
of  his  own  thoughts  being  repeated  to  him  by  the  voices  about  him,  yet 
he  could  not  correct  the  delusions  to  which  they  gave  origin,  but  inter- 
preted the  matter  with  the  reason  and  judgment  of  an  insane  mind. 
He  naturally  had  the  delusion,  founded  \.\\Hm  his  hallucinations,  that 
people  were  persecuting  him,  hut  upon  this  now  grew  another  delusion. 
He  begiui  to  lietieve  that  they  could  read  and  repeat  his  thoughts  ;  that 
there  was  some  magnetic  means  by  which  liis  tormentors  coidd  draw  off 
his  thoughts  ;  tliat  other  wills  could  act  u|>on  his  Irndy,  dominating  his 
own  will  and  causing  him  to  do  things  he  had  no  desire  or  intention  of 
doing. 

It  was  about  this  time  that  he  was  removed  to  the  asylum.  Several 
chapters  of  his  b4H>k  are  devoted  to  a  description  of  his  hfe  there,  his 
religious  beliefs,  illusions,  and  hallucinations.  A  short  time  previous 
to  his  departure  for  the  asylum  he  l)egjin  to  read  much  in  the  Bible, 
and,  as  he  says,  noted  passages  which  seemed  to  have  a  special  beariiifr 
as  regarded  himself.  There  were  several  coincidences  of  this  kind,  and 
he  looked  upon  them  at  first  as  merely  coincidences,  but  in  time  the 
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resemblance  became  so  strongly  marked,  to  his  disordered  intelligence, 
that  he  came  to  look  upon  whole  cliapters  of  the  Bible  as  referring  to 
himself.  From  this  the  step  was  not  a  great  one  to  the  delusion  of 
being  a  prophet.  In  reading  we  find  that  our  author  had  several  in- 
centives for  writing  this  book.  It  contains  the  autobiography  of  a  new 
prophet,  as  well  as  the  revelation  of  a  new  religion.  From  his  stand- 
jK)int,  as  a  man  in  whose  destiny  are  wrapped  up  the  destinies  of  the 
world,  he  tells  posterity  of  the  tortures  and  trials  he  has  passed  through 
as  an  atonement  for  the  sins  of  the  earth  ;  how  he  was  mocked  and 
scoffed  at,  his  brain  acted  upon  by  magnetic  agency,  and  himself  im- 
prisoned in  a  lunatic  asylum  for  years.  Hence  the  title  of  his  book, 
"  The  Piling  of  Tophet."  But  behind  this  insane  egotism  there  shines 
at  times  some  faint  glimmer  of  the  truth,  so  that  he  frequently  speaks  of 
himself  in  the  terms  used  by  his  fellows,  as  insane,  a  lunatic,  a  mono- 
maniac, as  having  hallucinations ;  and  he  thinks  the  opinions  of  his 
friends,  relatives,  and  physicians  of  sufficient  worth  to  merit  considerable 
argument  in  his  book.  He  knows  what  insanity  is  ;  he  recognizes  it  in 
his  asylum  associates.  He  could  at  timers  "  see  the  man  he  ought  to 
have  become  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
wreck  he  really  was."  But  this  occasional  consciousness  of  their  dis- 
ordered mental  condition  is  by  no  means  infrequent  in  the  insane. 

Shortly  after  writing  his  autobiography  he  was  removed  to  a  county 
asylum,  where  he  remaineil,  without  change  in  his  mental  condition,  for 
several  years,  when  his  friends  took  him  out  to  live  with  them.  He  died 
a  religious  paranoiac  in  1886.  He  did  not  become  completely  imbecile, 
as  such  cases  often  do ;  nor  did  he  write  any  further  articles,  so  far  as  I 
am  aware.  Doubtless  the  indifference  with  which  the  world  received 
the  propagandism  of  the  new  prophet  caused  his  philosophical  with- 
drawal from  active  warfare  in  the  fields  of  reform  and  theology. 

In  the  prefoce  he  defines  the  scope  of  the  book  as  follows : 

**  This  work  is  given  to  the  public  as  a  lunatic's  defense  of  his  posi- 
tion. Every  effort  I  have  made  hitherto  to  come  to  an  understanding 
with  my  fellow-men,  on  things  which  I  see  to  proceed  from  them,  and 
which  give  my  life  its  whole  shape,  has  drawn  out  nothing  more  than 
blank  denials  of  all  knowledge  of  the  things  I  spoke  of.  Now,  it  is  im- 
possible for  me  to  reduce  my  thoughts  to  the  bounds  which  others  have 
been  willing  to  concede.  The  object  of  this  little  autobiography  is  to 
show  the  form  and  consistency  of  the  thought  that  is  in  my  mind. 

**  I  present  my  evidence  to  the  tribunals  of  last  resort,  the  public  and 
the  press,  and  ask  them  to  try  the  case  and  render  their  verdict.  Have 
I  a  right  to  my  thought,  or  have  I  not?  If  not,  where  am  I  deceived  ? 
If  I  have,  why  is  not  mine  the  true  thought  for  all  men?  " 

A  paragraph  from  the  introduction  further  reveals  the  object  of  his 
confessions : 

'*  A  person  is  supposed  to  have  a  reason  for  what  he  does,  and  I 
might  consider  it  incumbent  upon  me  to  tell  the  motives  which  actuate 
me  in  thus  entering  upon  the  work  of  the  scribe  under  circumstances  so 
peculiar.     Is  there  anything  I  have  to  tell  that  might  not  as  well  and 
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_  „iieiy  ij».  left  untold?     It  is  a  question  which  I  Ho  not  havp  to 

ler  and  decide  to-day,  tor  I  have  been  long  inspired  with   the  con- 

le  consciousnees,  that  I  have  aomething  to  t4?ll  tJint  it  would  be 

world's  while  to  heiir." 

another  introductory  parajiraph  ho  niiikes  an  excellent  <Iia| 
mental  infirmity.     Addressing  liis  reader,  lie  says  : 

■'I  did  not  tell  yon  that  I  am  a  patient  in  an  asylum.      I  am  to  take 

ir  granted  at  the  outset  that  my  prospectivtt  reader  knows  nothing  of 

character,  condition,  or  circumstaneea  beyond  what  I  tell   Iiiin.      I 

here  aa  an  in&ane  patient.     I  have  been  here  over  five  years.    .    .    , 

Mff  an  insane  man,  it  will  be  nothing  unexpected  that  I  should,  in 

ing  these  reports  of  ray  fortunes,  narrate  ineidents  and  partioulars 

..-taking  more  or  leee  of  the  marvelous  or  preteniatural.      I   am  not 

Jy  a  luuatie,  but  one  ol  the  class  of  lunatics  ha\Hng  a  controversy  with 

le  world  ingpnenil;  in  other  words,  possessed  with  a  monomania,  or 

-Hgy  one-sidedly  or  on  a  single  subject." 

In  the  hospital  record  presented  altove,  nothing  is  adduced  as  to 
redity  in  this  case,  and  but  little  sbitcd  concerning  his  mental  condi- 
ju  in  early  youtli.  These  deficiennes  are,  to  a  great  extent,  supplied 
the  autobiography.  I  ehall  i)ermit  our  author  first  to  dc^scri  be  his 
•earance  in  this  world,  in  a  cj'anotic  condition,  mid  the  clmractcristica 
his  childhood  and  early  youtli,  and  subsequently  tlie  hcrcditsiy 
luence  iu  his  destiny : 

"  It  is  sail!  that  I  was  entirely  block  when  I  was  ushered  into  tho 
world,  and  that  for  I  forget  how  long  a  period  (»f  time  I  did  nothing 
but  give  vent  to  heart-saddening  wails.  Was  I  lamenting  the  gift  of 
light,  on  tbi«  morning  of  what  was  tob<!couiea  wi)e-burdened  existence? 

"  I  was  a  weakly  infant.  I  came  near  dying  of  tlic  whooping-cough, 
and  it  was  always  asserti'd,  by  those  who  kn.'w.  that  I  owed  my  life  to 
the  untiring  exertions  i>t  a  poor  woman  wlm  lived  a  neighbor,  who 
busied  herself  all  night  with  mv,  dipjiing  ini-  at  intervals  into  a  tub  of 
warm  water.      My  iialf-sister  Jiad  it  at  the  same  time  and  dietl. 

"  It  will  he  uf  use  to  givi>  an  idea  of  my  nature  and  disposition  in 
my  ti'uder  years.  I  was  always  a  sliy,  retiring  child;  not  disposed  to 
make  free  witji  strangers;  nut  nuicli  given  to  jirattle — in  fact,  one  of  the 
sad  and  silent  t!<irt  from  the  first.  I  can  n-menilH-r  sume  peculiar  sensa- 
tions whiih  used  to  weigh  on  my  mind,  whieh  go  to  show  that  the 
foundation  of  my  niind-Jife  was  but  im))erfeet  from  Die  first.  I  use<l  to 
be  troulih-d  with  very  strange  feelings  when  I  was  waking  ont  of  sleep, 
eBpeci;i]lv  if  1  had  been  taking  a  iiai)  in  the  dav-time,  Tt  used  to  seem 
to  me  that  1  was  Hoatlng  In  the  air,  and  I  'often  tlionsrht  to  invself  : 
'  Why,  liiov  iiLie.T  I  hav.'  been  feeling! '  It  was  as  if  1  tilled  the  "whole 
room,  way  up  to  the  ceiling.  I  wa.s  told  liy  others  tliat  1  sometimes 
raised  myself  n]>  in  bed  after  getting  to  sleej)  and  maile  an  outcry,  '  Oh, 
don't!  OJi.don'tl'  s<'eming  to  he  in  great  distri'ss;  Imt  the  strange  part 
of  it  is  that  I  eould  remember  nothing  about  it.  I  dii  not  think  that  I 
ever  nimemben^l  even  their  waking  me,  or  finding  them  at  my  bedside. 
I  only  had  their  word'for  it  next  day. 

"As  far  as  I  can  go  back,  I  remember  having  at  times,  but  not  fre- 
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quently,  impressions  which  must  be  identical  with  what  I  have  lately 
heard  others  speak  of  as  *  double  memory.'  The  feeling  would  all  at 
once  creep  over  me  that  the  very  thing  I  was  present  with,  my  ideas  and 
perceptions  at  that  time,  had  happened  to  me  once  before  in  just  the 
same  sequence  and  arrangement.  I  have  heard  this  explained  as  due 
to  a  lack  of  simultaneity  in  the  action  of  the  two  lobes  of  the  brain,  the 
tardy  one  remembering  what  had  already  i)assed  through  the  other. 
My  own  theory  was  different,  leaving  the  organ  acting  out  of  con- 
sideration. I  only  went  so  far  as  to  look  at  it  as  a  mistaken  quality 
in  the  perception — an  erroneous  attaching  of  the  nature  of  the  act  of 
remembering  to  what  was  really  the  act  of  thinking  in  the  present. 

* '  I  was  very  early  in  life  an  observer  of  my  own  mental  peculiarities, 
to  a  degree  which  I  think  must  be  a  very  rare  exception.  I  often  used 
to  be  sensible  of  an  unsatisfactoriness  in  mv  consciousness  of  what  sur- 
rounded  me.  I  used  to  ask  mvself,  *  Whv  is  it  that  while  I  see  and 
hear  and  feel  everything  perfectly,  it  nevertheless  does  not  seem  real  to 
me?  It  is  as  if  I  were  in  danger  of  forgetting  myself  and  the  place 
where  I  am  1 '  I  often  wondered  even  how  I  kept  the  run  of  things  as 
well  as  I  did.  I  always  found  myself  holding  on  to  the  orderly  and 
proper  connection  of  my  acts,  and  yet  from  my  feelings  I  could  not  have 
answered  for  my  doing  so.  I  can  remember  sitting  at  my  desk  in 
school,  when  a  small  boy,  and  dwelling  with  melancholy  on  this  dim- 
ness in  my  perception  of  existence,  and  wondering  how  it  was  with 
others  in  this  respect.  I  wondered  to  myself  if  life,  as  ordinarily  be- 
stowed, included  this  deficiency. 

**  I  showed  in  my  tastes  and  behavior  a  harmony  with  the  internal 
composition  of  my  mind.  I  was  never  given  to  the  active  sports  which 
the  common  nm  of  boys  take  so  much  delight  in. 

*'  The  simple  fact  is  that  I  had  a  languid  nervous  development,  and 
from  the  necessity  of  my  organization  could  not  have  much  capacity  or 
relish  for  sports  of  agility. 

**  If  I  could  comix)und  a  boy  of  my  own  I  should  try  to  improve  on 
the  model  I  remember  to  have  exhiV)ited  in  myself. 

**  It  is  not  true  that  I  was  regarded  or  treated  as  strange  or  deficient 
in  my  wits.  Such  an  idea  would  look  misplaced  to  those  who  knew 
me  and  consorted  with  me  in  those  days.  These  differences  are  perhaps 
more  evident  to  myself  than  they  ever  were  to  the  greater  part  of  my 
acquaintances.  I  brooded  on  this  side  of  my  character  at  a  later  period, 
and  I  no  doubt  remain  liable  to  give  greater  prominence  to  disparaging 
traits  than  some  impartial  observers  would  justify  me  in  doing. 

**  As  a  general  rule,  my  harmless  and  peaceable  disposition  kept  me 
out  of  squabbles  with  my  schoolmates.  If  I  was  approached  in  an 
aggressive  way,  I  met  it  with  aosoiute  non-resistance,  which  in  my  case 
had  the  disarming  effect  which  is  attributed  to  it  by  pious  moralists. 

**  If  we  change  the  scene  from  the  playground  to  the  schoolroom,  we 
shall  find  that  I  attained  a  distinction  of  my  own,  apart  from  the 
average,  and  more  to  my  advantage  there.  I  was  always  a  favorite  with 
my  teachers.  I  never  gave  them  any  trouble,  and  took  to  my  studies 
with  a  willing  relish  that  could  not  but  be  pleasing  to  them.  I  learned 
to  read  before  I  went  to  school;  in  fact,  like  an  old  asylum  acquaint- 
ance, Mr.  M.,  inventor  and  infidel  monomaniac,  I  can  almost  say  that 
I  can't  remember  when  I  could  not  read. 

**I  was  frequently  singled  out  for  comj)limentary  remarks  on  my 
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i^m-j  te  -IT  ftodka.     I  pm  mAeae*  at  «enr  mIlMi  of  a 
J — ■nadid  dnar,  lur  '~*-~— .  brtlcr  tfesa  anv  bar  m  the  xhooL 
"One  ol  tbc  tDoit  Huibd  ««akBresMs  ol  mjr  rtmrwrUr,  m 


"  Afbrr  famae  poedwnd  Mane  ob  the  mite  of  tbe  hmnan  ajihnal  in 
|«cticttlar,  I  ban  tmom  to  tbc  oMxliisHin  tint  iberc  is  no  itntber 

^T»i-4Kin  (Mwded  thm  tfaat  the  impRnua  loade  un  tbe  leaarr  hy  tiM 
^iUv  IB  eocfa  M  to  natondljr  pniaipl  tlie  acts  oMtsdlodng  tbe  lea^n^ 
the  aenae  of  bartaa^  maka  as  abnnk,  and  an  artNn*  m«^:*¥tivc-  of  a 
e  flamr  iMnpli  us  to  litte.     I  Heel  nxirinoed  that  tbt  Itabilitr  to  be 

Kd  ttabt  uo  a  prinripte  tbtX  faae  a  mi^ty  infliience  In  tbe  motions  of 

arml  of  hotaanity. 

"My  tntarlrada,  as  a  ^aUl,  were  rarelT  [>ro(uptRl  bj  a  love  of 
miacbief  or  th«  rwah  of  beadlong  tbougbtl«9«ieg6. 

"  I  had  m  wfH-defuwd  itl^a  uf  tbe  nature  of  nn.  awl  I  u^od  {i^~ 
i|t)piitly  at  DJ^it  Ut  recall  tbe  <fi-cnt£  fif  tb<-  ilay.  aitd  ntivct  on  instAoc^s 
in  wbUh  I  \iail  Inui'«r<^d«eil  ami  givro  way  lo  iU-bimmr,  wmI  lomi  n»i>- 
lotJoDB  to  try  and  <io  tietter.  From  some  of  the  must  Aa^isnt  of  the 
«M  and  improprii.'liM  to  which  amall  and  hireet  hoys  are  pivme  I  was 
enUivly  ttw- 

"  Sty  «irly  tnitiing  can  not  be  aid  to  ha\t  been  a  predomiimntly 
rdigioibt  («>*<,  My  mind  wan  neither  imbueiJ  with  ineroiicahW  pivju- 
djcn  nor  pn-imrol  for  nwlifiii  lo  the  other  estrenie  by  ex«ssively  rigid 
ivctarian  drilling  and  [orntatism. 

"  I  wiifki-it  ittiskdily  tijKtn  tiie  farm,  though  with  moderntton.  at 
fluch  kindn  o(  work  as  1  seemed  to  be  equal  to.  Tbe  heavier  kinds  of 
work,  ancti  an  pltiwing  and  wagoning,  aa  al^o  the  marketing  of  the 
linxiuer,  wrn-  iilt>-i»de<l  to  by  my  great-nncle. 

"  it  i,'  a  e')ni«wbat  delk'ate  subjt^-t  lo  manage  to  my  satisfiKtion 
thin  that  I  am  altout  to  enter  upon,  but  it  deniaiids  candid  and  impar- 
tial treatment.  lK*ause  the  events  that  folIowe<l  in  later  years  can  not 
Iwf  ri(ihtly  undtrMt'Kxl  without  it.  It  is  im]>os.-iili|e  for  me  to  give  a 
vcracioiirt  sketch  of  niy  .soul-Hfe  during  tbi<  period  without  dwelling 
unit':  minutely  on  tbe  ihar.icteristies  of  my  trn-at -uncle.  He  was  a  man 
wlm  liml  roiiirln-il  it  a  good  deal  in  the  wnrl.l.  had  Ijeen  at  one  time  in 
hiH  life  a  livc-oakf-r  in  Florida.  How  his  ieni]H:r  and  disposition  may 
have  Imcu  iit  :in  earlier  period  I  can  not  say — I  only  remember  him  as 
a  man  [Hissi-ssi-d  of  the  l)elief  that  a  certain  youuff  man  living  on  an 
adjr.itiiti;^  farm  had  the  )>owcr  to  torture  him  at  bis  pleasure,  both  by 
botln'rin;;  his  lirain^f  and  inflicting  physical  ])iiin;  which  power  he  made 
UHc  of  to  sucIl  f.'.)od  effect  that  the  poor  victim  was  almost  constantly 
kept  liiiny  holding'  him  at  hay  by  means  of  cursings  of  the  most  fierce 
and  vigorous  ilcscription.  While" at  work  ivilli  the  horses  in  the  fields, 
and  whi;n  driviiifr,  he  would  intermix  his  commands  to  the  animals 
with  savage  cxocratioiis  of  the  troubler  of  his  peace.  The  unfortunate 
man  was  tronhleil,  at  certain  seasons  of  the  year  especially,  with  sore 
feet,  and  at  such  times  liis  imprecations  against  the  offender  would 
fairly  riwe  to  yells,  and  were  almost  hloo<l-cunUing  in  their  intense 
feriKaly.  Thus  It  went  on  day  and  night.  He  slept  in  a  small  room  in 
one  of  tli(^  (mthnildings,  and  often  he  could  l>e  heard  at  a  great  distance 
off  slxjuting  out  threats,  sometimes  throwing  lioots  or  Iwot-jacks  against 
tbe  hoariled  sl'le  of  the  building  where  he  lodged  to  put  in  the  inter- 
jection points. 
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**  It  may  be  imagined  that  a  boy  of  a  reserved  and  sensitive  disposi- 
tion, as  I  was,  could  not  assimilate  very  well  with  such  a  character  as 
this.  I  was  always  distant  in  my  intercourse  with  him,  and  a  feeling 
of  aversion  for  his  habits  of  savagery  led  me  to  avoid  coming  in  contact 
with  him  more  than  was  rendered  necessary  by  our  joint  labors  on  the 
farm. 

'  'As  the  years  passed  on  and  I  continued  to  live  in  the  presence 
of  my  uncle's  fierce  demonstrations  of  hostility  against  the  invisible 
destroyer  of  his  comfort,  my  tolerance  for  his  conduct  insensibly  gave 
way.  I  had  now  reached  the  age  of  eighteen  or  nineteen;  was  a  tall, 
slender  youth,  not  strong  either  in  nerv^e  or  muscle. 

**The  exhibition  of  his  ruling  passion  called  up  more  and  more 
determined  feelings  of  antagonism  in  m}'  breast. 

'  *  Before  I  knew  it  I  had  gone  a  criminal  length  in  my  resentful 
feeling.  I  came  at  last  to  feel  that  a  person  of  such  a  thoroughly 
savage  character  did  not  deserve  more  indulgence  than  a  mad  dog.  My 
position  from  that  time  was  one  of  contingent  murder.  Alas  !  that  I 
should  have  been  content  to  let  such  a  state  of  things  last  a  single  day. 
The  frightful  danger  of  my  situation  ought  to  have  been  sufficient  to 
spur  me  to  sacrifice  everything  to  escape  from  it.  But  I  was  in  chains, 
the  chains  of  apathy,  impotence,  and  incapacity,  and  I  could  only  stay 
where  I  was  and  fume  against  the  object  of  my  detestation. 

*  *  I  must  always  regard  it  as  one  of  the  most  unfortunate  things  in 
my  unfortunate  career  that  I  should  have  been  placed  in  contact  wdth 
this  much  to  be  commiserated  sufferer  at  such  a  time  of  life.  It  was 
not  the  man  himself  that  I  hated.  When  my  judgment  could  act  with- 
out impediment,  I  saw  that  his  unpleasant  behavior  was  entirely  the 
phenomena  presented  by  his  never-ending  war  against  what  was,  in  his 
eyes,  the  most  wicked  and  cruel  of  persecutions.  I  could  then  pity  him 
and  dismiss  all  rancorous  thoughts.'' 

This  antipathy  led  to  a  change  in  the  residence  of  our  author.  He 
felt  that  he  must  be  separated  from  his  uncle,  and,  accordingly,  he  re- 
moved to  a  town  at  some  distance  from  the  farm.  It  is  curious  that 
he  never  speaks  of  his  uncle  as  insane,  and  it  is  probable  that  both  his 
mother  and  himself  and  other  relatives  regarded  his  persecutory  delu- 
sions as  merely  evidence  of  eccentricity.  Soon  after  removing  to  town 
he  had  some  pulmonary  difficulty,  and  he  speaks  at  some  length  of  this 
as  follows : 

**  In  the  depressed  state  of  my  nerves  I  imagined  myself  much  worse 
than  I  really  was,  and,  like  many  others  in  the  same  condition,  I  felt 
as  if  I  was  liable  to  sink  away  and  die  at  any  time.  My  disease  was 
accompanied  with  periodical  accesses  of  fever,  and  in  the  fictitious 
strength  of  excitement  given  by  this  my  mind  seemed  to  gain  an  ab- 
normal activity.  It  was  at  this  time  that  I  first  received  a  revelation  on 
the  mysteries  of  the  human  soul  that  had  an  all-dominant  effect  on 
my  destinies  and  the  turn  of  my  thoughts  ever  after.  ...  I  now 
learned  what  had  always  been  to  me  a  hidden  mystery — ^what  was  the 
meaning  of  strength  of  wilLand  strength  of  intellect.  Before,  I  had  ever 
lived  enshrouded  in  mists  and  clouds.  In  that  transitory  strength  given 
by  the  fever  coursing  through  my  veins,  I  now  saw  the  man  I  ought 
to  have  become  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
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wreck  which  I  really  was  .  .  .  Mv  agitation  was  so  great  that  my 
mother  and  the  neighbors  seemed  to  fear  that  I  was  going  crazy.  / 
felt  that  I  had  been  crazy  for  a  long  whihi  and  had  just  recovered  reason. 
It  was  a  fact.  But  I  was  constrained  to  lock  up  my  remorseful  agony 
in  my  own  breast.'' 

We  have  seen  that  our  patient  was  throughout  his  early  youth 
morbidly  subjective,  and  his  hypochondriasis  increased  with  years.  He 
had  now  attaininl  the  age  of  twenty-three  ;  we  shall  let  him  descril>e  his 
mentid  condition  and  habits  of  life  at  this  time.  In  tliis  description  we 
shall  see  the  gradual  growth  of  persecutory  ideas  upon  a  favorable  soil : 

*^My  strength  and  endurance  were  not  sufficient  for  manual  labor, 
and  I  did  not  feel  confidence  enough  in  the  clearness  and  energy  of  mv 
mind  to  justify  me  in  making  ap])lication  for  any  j)ost  where  head-work 
would  have  been  demanded,  or  for  which  ready  i)resence  of  mind  or  a 
good  address  would  have  been  required.  But  it  was  the  unpleasantness 
felt  on  contact  with  my  fellow-men  that  oj)erated  more  strongly  than 
anything  else  in  l)inding  me  down  to  the  course  of  life  to  which  I  de- 
voted myself.     I  felt  my  deficiencies  most  keenly  every  time  I  met  a 

human  being  face  to  face I  could  not  do  otherwise  than 

shun  what  was  so  galling  to  my  sensibility,  while  appearing  to  conduce 

to  no  desirable  end But  I  am  going  to  show  that  I  still 

remained  exposed  to  very  great  dangers,  and  it  is  as  true  as  it  ^vas 
before  that  I  shunned  the  only  means  of  averting  tlie  calamities  threat- 
ening me,  no  doubt  of  necessity  at  this  stage,  and  in  obedience  to  the 
eternal  decree  that  every  tree  shall  spread  out  and  develop  in  accord- 
ance with  the  (^ualiti(\s  given  to  it  *  before  it  was  in  the  ground.'  I  did 
not  like  the  constraint  imposed  upon  me  by  the  presence  of  man.  I  did 
like  the  freedom  of  solitude.  I  strongly  disliked  many  things  I  noticed 
in  the  manner  and  words  of  some  I  met,  and  there  was  nothing  to  pre- 
vent this  dislike  from  o(^casionally  being  ai)sori)ed  into  my  solitary 
musings,  to  find  its  final  resolution  in  the  passion  of  indignation  in  its 
various  degrees  of  intensity  as  the  case  might  be.  I  have  spoken  before 
of  my  def(»ctive  means  of  defense  against  Measing'  or  mocking  for  the 
purpose  of  troubling.  I  was  always  terri])ly  alert  and  sensitive  to  all 
kinds  of  *  snubs'  and  sneers,  and  oblicpie  remarks  in  general,  on  their 

proficiency  in  which  some  people  pride  themselves  so  much 

I  was  also  disagreeai)ly  impressed  ])y  the  ways  of  some  who  showed  a 
disposition  to  turn  their  attention  to  mysc^lf,  instead  of  confining  them- 
selves to  the  subject  I  was  presenting  to  them. 

^*I  was  being  carried  into  a  state  of  secret  enmity  to  mankind  in 
general  by  the  ])n;vailing  tenor  of  my  brooding  meditations,  and  there 
was  no  corrective  present. 

*'  But  all  received  a  hue  from  a  yearning  for  what  was  worthy 
in  life,  paired  with  a  mournful  sense  of  its  hopeless  absence.  What- 
ever wrong  turns  I  may  in  my  weakness  have  been  betrayed  into,  it  is 
imj)ossibl(i  that  I  should  look  uj)on  my  then  existing  frame  of  mind 
as  a  whole  with  n^pentant  feelings.  As  well  condemn  righteousness 
and  holiness  itself ! 

"  When  I  admit  that  I  occasionally  was  overcome  with  an  irruption 
of  hard  f(^elings  toward  wrong-doing  man,  it  will,  of  course,  not  be 
understood   that   I   was   habitually   morose   and   spiteful    in   temper. 
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Nothing  could  be  further  from  the  truth.  What  commotion  there  was 
was  mostly  internal,  rarely  reaching  the  surface  in  visible  ebullitions. 
.  .  .  I  occupied  myself  with  the  trifling  labors  of  my  garden, 
dwelling  with  interest  and  j)leasure  on  the  progress  of  my  crops  and 
flowers,  and  every  now  and  then  took  a  ramble  over  to  the  woods  lying 
to  the  south,  which  were  a  favorite  place  of  resort  to  me  all  the  while  I 
lived  there.  There  I  botanized  and  moralized,  explored  the  recesses  of 
the  woods,  enjoyed  the  calm  quiet  of  nature,  and  groaned  over  my 
hapless  condition,  wondering  what  it  was  to  come  to. 

^*  There  were  some  little  things  that  happened  to  me  the  first  year 
after  I  left  the  farm  which  became,  as  it  were,  a  kind  of  sample  of  what 
I  must  continue  to  expect,  and  the  memory  of  which  had  more  influ- 
ence  over   my  action  in  after  time  than  I  was  aware  of  myself,  no 

doubt When  I  was  around  the  city,  thinking  I  might  get 

employment  I  called  on  one  of  my  old  acquaintances,  who  was  then  in 
a  store.  I  talked  with  him  a  few  minutes  at  that  time.  I  called  again 
a  short  time  after,  when  I  was  told  by  the  pro])rietor  that  the  gentle- 
man I  had  called  to  see  was  not  in.  There  were  a  number  of  men 
present  in  the  store, — salesmen, — and  it  became  apparent  to  me  that  they 
were  trying  to  exhibit  an  offensive  demeanor  toward  me,  or  perhaps  it 
would  be  as  true  to  say  that  they  were  moved  to  make  a  derisive  de- 
monstration against  me.  At  all  events,  all,  with  perhaps  the  excep- 
tion of  the  proprietor,  stood  with  contortions  of   countenance,  which 

was  perhaps  laughter,  until  I  retired I  found  it  hard  to 

consign  this  to  forgetfulness.  At  first  it  lay  dormant,  but  it  would 
come  up,  and  I  must  confess  I  had  hard  feelings,  even  revengeful  feel- 
ings, toward  the  actors.  Another  thing  happened  the  same  fall.  I 
went  to  a  store,  and,  standing  at  the  counter,  was  noticed  by  one  of  the 
clerks, — an  Irishman, — who  came  to  me  and  said,  *I  always  wait  on  the 
little  boys  first,'  and,  as  I  took  no  notice  of  the  remark,  seemed  so  de- 
termined his  words  should  not  be  lost  on  me  that  he  repeated  them, 
with  the  addition,  Mike  you.'  As  before,  it  produced  no  immediate 
effect,  but  it  afterward  rose  and  rankled  in  my  memory,  and  I  was  not 
able  to  keep  clear  of  imagining  vindictive  things.  In  fact,  to  tell  the 
truth,  in  both  cases  I  felt  that  blood  would  have  been  sweet  to  me. 
.     .     .     .     My  mode  of  thinking  on  these  incidents  no  doubt  had  in  it 

much  of  the  character  of  insanitv The  effect  was  that  I 

got  settled  down  into  the  fixed  idea  that  contact  with  the  thoughtless, 
evil  world,  in  my  state  of  body  and  mind,  would  impose  upon  me  the 

necessity  of  committing  crime  in  vindication  of  my  honor 

I  let  these  bloody  memories  tinge  my  whole  mind,  and  all  its  anticipa- 
tions and  resolutions  for  the  future 'I  see,'  I  said  to  my- 
self, in  substance,  *  that  these  galling  collisions  are  the  natural  penalties 
of  being  imperfect. ' 

**It  may  be  as  well,  for  the  prevention  of  misconceptions,  to  say 
that  I  never  took  one  step  toward  putting  any  design  thence  arising 
into  execution.  I  had  no  designs.  I  never  armed  myself,  or,  in  fact, 
went  any  further  than  to  rehearse  the  drama  of  revenge  in  my  own 
mind.  The  pistol  I  bought  was  one  which  I  would  not  have  trusted  for 
a  moment  to  carry  for  the  purpose  of  self-defense Never- 
theless, the  events  on  the  farm  show  that  my  wickedness  was  not 
altogether  of  a  mimic  kind,  and  I  will  not  attempt  to  escape  righteous 
judgment. 
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^  *  I  used  to  make  many  resolutions  about  regularity  in  habits  of  eat- 
ing, which  I  found  myself  powerless  to  keep.  A  sense  of  depression 
and  vacuity  would  come  over  me,  aggravated  by  my  solitary,  monoto- 
nous life,  I  presume,  and  often  by  an  obstructed  state  of  the  alimentiiry 

organs It  is  a  common  feature  in  insanity  or  semi-insanity 

left  to  itself,  I  think.  I  also  exerted  my  brain  to  the  extent  of  abuse, 
I  know,  in  the  way  of  study.     ...  I  used  to  study  Latin  for  a 

pastime,  and  often  kej)t  cudgeling  my  brains  over  Cicero  and  Caesar 
until  the  toj)  of  my  head  was  very  sore.  This  solitary  immersing  of 
an  enfeebled  mind  in  study,  with  obliviousness  to  myself  and  all  sur- 
roundings, was,  no  doubt,  a  help  toward  the  grand  consummation  that 

took  place  in  the  fullness  of  things I  suffered  a  good  deal 

from  bodily  ailments.  My  liver  seemed  to  be  thoroughly  out  of  order 
and  torpid.  I  had  a  feeling  of  hardness  and  inflammation  in  my  sides 
regularly,  a  certain  length  of  time  after  meals  ;  digestion  was  bad, 
appetite  irregular — in  fact,  every  sign  of  a  deadlock  in  the  vital  func- 
tions. ' ' 

His  mother  and  he  removed  to  another  village  in  1871,  when  he 
was  twenty-eight  years  of  age,  by  which  time  there  was  but  little 
question  of  his  insanity,  even  among  his  relatives.  I  let  him  take  the 
thread  of  the  story  again  at  this  epoch  : 

* '  When  my  mother  was  making  preparations  for  moving  she  asked 
me  to  helj)  in  packing  up  some  chairs.  I  made  an  effort  to  apply  my- 
self to  the  task,  but  suddenly  found  myself  overcome  by  my  feelings, 
and  before  I  knew  what  I  was  about  I  had  shivered  one  of  the  chairs  ta 
fragments.  A  most  unpromising  omen  !  The  fact  is  that  I  was,  and 
had  been  for  some  time,  in  a  state  which  any  physician,  knowing  the 
facts,  would  have  pronounced  to  be  unmistakable  insanity.  But  I 
had  different  ideas  about  what  constituted  insanity,  and  often  thought 
to  myself  that  if  I  did  get  put  into  an  asylum,  as  had  been  threatened, 
they  would  not  keep  me,  because  they  would  see  that  I  was  perfectly 
rational.     I  have  learn(*d  more  about  the  subject  since. 

*'  Things  of  the  kind  I  have  told  of  had  happened  to  me  before,  at 
uncertain  intervals,  during  several  years,  an  o])structed  state  of  the 
bowels  bringing  on  a  turn.  I  would  get  into  such  a  condition  of  exag- 
gerated discomfort  as  to  lose  for  a  moment,  or  sometimes  quite  a  spell, 
my  control  over  my  actions,  and  act  very  strangely.  Sometimes  I 
dashed  down  an  article  I  happened  to  have  in  my  hands,  or  demolished 
the  first  thing  that  came  to  hand;  sometimes  I  gave  vent  to  my  feelings 
by  grating  my  teeth,  '  clawing '  my  face,  and  going  through  strange 
grimaces  and  agonizing  contortions.  My  face  seemed  to  me  to  be  par- 
alyziMl  wh(m  I  had  such  turns,  as  if  lifeless.  The  worst  thing  I  ever 
did  wjis  wluiu  I  flew  at  my  mother  in  a  sudden  access  of  frenzy  one  day, 
when  she  had  wrouglit  upon  my  feelings  by  talking  to  me  irritatingly, 
and  l)it  out  a  mouthful  of  her  hair.  .  .  .  AVlien  I  was  committed 
to  the  a>sylum,  at  a  later  day,  it  was  reported  as  one  of  my  symptoms 
that  I  had  delusions  about  my  mother  l)eing  my  enemy,  etc. ,  but  noth- 
ing could  be  further  from  the  truth.  ...  I  often  grieved  in  secret 
over  my  inability  to  be  a  stay  and  protection  to  her,  bereft  as  she  was 
of  all  other  support,  but  all  in  vain. 

' '  In  my  new  home  I  was  in  one  of  a  row  of  houses,  with  strangers 
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living  near  on  both  sides,  and  the  sense  of  the  presence  of  the  evil 
which  I  had  shrunk  from  so  long  weighed  down  upon  nie  with  crushing 
weight.  After  a  while  my  spell  of  hypochondriacal  despondency 
passed  off,  and  I  settled  down  into  the  ^vay  of  living  which  I  adhered 
to  as  long  as  I  remained  there.  As  to  getting  acquainted  with  my 
neighbors,  or  having  any  intercourse  or  dealings  Avith  them,  that  was 
altogether  out  of  the  question.  ...  I  now  liad  more  of  the  feeling 
of  constraint,  from  the  knowledge  that  I  was  moving  under  the  eyes  of 
people  who  w^ere  strangers  to  me,  than  the  strangest  of  the  strange 
could  be  to  a  person  of  the  ordinary  stamp.  Sometimes  I  heard  re- 
marks which  did  not  affect  my  feelings  flatteringly,  but  that  was  not 
common. 

* 'Along  in  June  I  had  a  worse  spell  than  common  of  the  kind  of 
nervous  stagnation  or  will-impotence  of  which  I  have  spoken,  and  per- 
petrated some  quite  irregular  acts  before  my  fetters  be(!ame  slackened. 
In  my  despair  I  tore  the  collar  from  my  shirt,  tore  the  slippers  I  was 
wearing,  dashed  my  fist  into  a  tempting  dish  which  my  mother  w^as 
offering  me  to  eat,  and  other  things  of  the  kind.  The  house  we  occu- 
pied Avas  owned  by  a  maiden  lady  who  lived  with  her  sister  in  part  of 
the  house.  ...  In  the  evening,  after  the  other  sister  returned, 
who  had  been  absent  during  the  day,  I  overheard  a  few  words  which 
showed  plainly  enough  that  the  events  of  the  day  were  being  discussed 
in  no  very  gratified  humor.  It  was  evident  that  my  acts  were  severely 
reprobated." 

The  next  day  the  justice  of  the  peace  called  upon  him  and  admonished 
him  to  restrain  himself,  hinting  of  tlie  asylum.  Of  this  our  author 
says  : 

**The  dragon's  tooth  of  reprimand  that  had  been  left  in  my  mind 
grew  into  a  monster,  in  whose  presence  I  found  it  impossible  to  live, 
and  I  had  a  fresh  access  of  desj)air.  It  was  a  hot  June  morning.  I  re- 
member seizing  a  razor  and  flourishing  it,  and  saying,  *  Show  me  that 
rascal  and  I  will  slaughter  him,'  or  words  to  that  effect,  meaning,  of 
course,  the  justice  of  the  peace." 

Both  homicidal  and  suicidal  inclinations  had  long  been  haunting  the 
secret  cornel's  of  his  mind,  for  three  years  before  he  tells  of  buying  a 
pistol  for  the  express  purpose  of  making  way  with  himself  or  some  one 
else.  On  this  day,  after  meeting  the  officer,  he  determined  upon  suicide. 
He  walked  out  to  two  different  country  stores  and  bought  ammunition. 
On  his  way  back  he  passed  some  men  in  a  field.  They  all  looked  at 
him,  and  one  of  them  "  laughed  loud  and  mockingly,  and  then  cried  out, 
in  a  sort  of  squealing  way,  the  intention  of  which  could  not  be  mis- 
taken." Then  he  played  a  game  of  croquet  with  a  young  man  at  his 
uncle's,  and  overheard  the  young  man  make  a  covert  and  derisive  re- 
mark.    He  continues : 

**  I  passed  the  next  day  in  brooding,  silent  melancholy.  It  w^as  a 
rainy  day  and  in  accord  with  my  feelings.  .  .  .  That  night  I 
wrote  a  little  statement  to  be  left  behind.  ...  It  can  not  be  said 
that  I  plunged  thoughtlessly  into  the  gulf  of  self-murder.  I  had  from 
the  first  gaged  the  responsibility  I  was  taking  on  myself,  as  fully  as 
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my  mind  was  capable  of  doing  it.  I  felt  the  whole  weight  of  the  con- 
demnation that  rested  upon  me  for  committing  such  a  deed.  .  .  . 
I  passed  some  part  of  the  hours  of  the  night  in  sleep.  In  the  morning 
my  mother  came  to  the  door  to  see  how  I  was,  and  I  grasped  lier  hand 
with  a  gesture  of  agonized  despair.  She  took  it  as  an  indication  that  I 
was  going  to  liave  one  of  my  wild  spells  again,  and,  as  she  told  me 
afterward,  began  to  anticipate  some  work  of  demolition  aft<?r  I  should 
come  down-stairs.  After  she  had  gone  down,  I  went  and  took  the  pistol 
from  the  stand-drawer,  put  on  a  fresh  cap,  got  into  bed  again  and 
propped  up  my  head  on  the  pillows,  placed  the  nmzzle  of  the  pistol 
against  the  center  of  my  forehead,  and  fired.'' 

He  lost  considerable  blood  from  the  scaljvwound,  but  the  bullet  had 
glanced  off*;  and,  although  he  now  trie<l  to  starve  himself,  he  was  up 
and  about  in  a  few  days  as  usual,  attending  to  his  garden  with  bandaged 
forehead.     He  continues : 

*^  There  were  some  steps  taken  toward  getting  me  into  an  asylum 
after  my  abortive  attempt  at  suic^ide,  but  as  there  were  difficulties  about 
it,  and  I  appeared  perfectly  sensible  and  rational,  my  relatives  ccmcluded 
to  let  it  rest. 

**  From  the  time  of  my  shooting  until  the  next  spring  there  wiis  not 
much  that  deserves  mention.  How  were  my  thoughts  about  suicide? 
It  must  be  said  that  I  had  not  totiiUy  renounced  that  idea. 
I  used  very  often  to  scan  the  beams  in  the  w^ood-house  and  the  coils  of 
clothes-line  in  the  garret.  .  .  .  The  old  difficulty  of  giving  way 
under  the  slighting  or  displeasing  demonstrations  from  others  remained 
as  bad  as  (?ver.  I  remember  once  I  was  so  wrought  upon  by  some 
trifling  thing  said  or  done  by  one  of  my  relations  that  I  kicked  out  the 
bottom  of  a  C4ine-seat  chair  I  was  resting  my  feet  on,  in  a  sudden  par- 
oxysm of  impotent  emotion." 

About  this  time  he  also  made  a  futile  attempt  to  poison  him.self  by 
drinking  a  lK>ttle  of  strong  tincture  of  valerian  that  he  had  made 
himself.     That  incident  he  describes,  and  then  proceeds  : 

*'  It  was  my  intention,  when  I  began  this  sketch  of  my  life,  to  give 
greatest  prominence  to  that  part  beginning  with  my  troubles  in  Clinton 
Street — that  is  to  say,  the  period  of  confirmed  lunacy  with  hallucinations, 
according  to  the  world's  avowed  decision;  but  it  appears  at  present  that 
my  project  is  not  to  go  into  fulfilment.  I  have  been  greatly  delayed  in 
doing  as  much  as  I  have  by  lack  of  strength. 

"To  make  the  account  which  I  have  given  as  full  an  exhibition  of 
my  condition  at  the  time  my  hallucinations,  if  such,  appeared,  I  will 
noU»  souKj  further  defects  in  my  mental  action  which  I  had  noticed  up 
to  this  time.  First,  two  or  thr<Mi  things  indicating  original  lack  of 
control  over  the  ]>rain  by  the  will,  or  non-identification  of  mv  will  with 
the  action  of  my  brain,  and  which  I  must  count  for  predisposition. 
I  have  been  troubled  from  my  boyhood  with  a  tendency  of  my  brain  to 
see  things  it  ought  not  to  see  in  what  is  plactnl  before  my  eyes.  This 
refracttoriness  does  not  extend  to  all  kinds  of  monstrous  visions,  but  is 
limited  to  the  singling  out  of  the  lineaments  of  the  human  face  in  the 
outlines  of  objects  seen.     The  annoyance  I  have  experienced  from  this 
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has  varied  greatly,  according  to  the  state  of  my  health.  When  I  used 
to  be  sick  with  the  fever  and  ague,  I  would  lie  in  bed  and  gaze  at  the 
coarsely  daubed  window-shades  in  my  bedroom,  until  I  had  made  out 
every  possible  kind  of  a  profile  that  could  be  distinguished. 

*  *  The  other  of  the  two  most  serious  abnormal  peculiarities  is  the 
supplying  of  missing  articulations  to  vocal  sounds,  heard  but  not 
understood  distinctly,  so  as  to  give  my  mind  the  impression  of  certain 
words,  at  the  same  time  that  I  knew  I  had  not  understood.  Sometimes 
I  have  been  really  cheated  this  way,  and  only  found  it  out  by  inquiring 
afterward.  This  might  not  give  conclusive  proof  of  the  deception,  it  is 
true.  Not  to  violate  privacies,  I  will  illustrate  supposititiously.  If 
it  were  proclaimed  aloud,  far  enough  from  me  to  Jillow  the  inflections 
but  not  the  articulations  to  reach  my  ear  with  certainty — 

We  See  Where  Lies  the  Dreadful  Secret  ! 

my  mind  might  involuntarily  and  instantaneously  reshape  it  in  such  a 
way  that  I  would  understand  : 

Deceive  Where  Lies  Were  Ever  Sacred  ! 

**My  attention  was  always  quite  easily  disturbed  by  noises,  par- 
ticularly talking.  In  boyhood  the  sound  of  voices  in  conversation  at  a 
httle  distance  after  I  had  retired  to  rest  often  gave  me  very  serious 
annoyance,  showing  excessive  irritability  of  the  l)rain. 

*  *  Such  was  my  mental  state  on  the  eve  of  my  being  overtaken  by  a 
more  marvelously  awful  fate  than  ever  fell  to  the  lot  of  mortal  man. 

*  *  My  original  purpose  was  to  follow  the  incidents  having  a  bearing 
on  my  mental  fortunes  with  tolerable  minuteness,  in  an  unbroken  chain, 
up  to  the  time  of  reaching  that  wonderful  state  in  which  I  have  existed 
for  the  last  six  and  one-half  vears. 

'*  I  shall  be  obliged  to  confine  myself  more  to  generalities. 

*^  I  was  in  such  a  towering  state  of  morbid  sensitiveness  that  a  slight 
tinge  of  impertinence,  brusqueness,  or  fancied  contemptuousness  in  the 
manner  of  those  I  met,  put  me  on  the  rack  at  once.  ...  It  began 
to  occur  to  me  after  a  little  that  my  ears  were  ]>ecoming  wonderfully 
acute  for  such  things.  Very  often  I  would  hear  hvely  discussions  on 
my  character,  and  disputes  about  the  proper  ej)ithet8  and  titles  to  be 
applied  to  me,  which  I  understood  perfectly  at  an  astonishing  distance 
off.  ...  I  was  wrought  up  to  such  a  pitch  that  I  formed  a  resolve 
that  if  I  were  given  a  sufficiently  open  provocation,  I  would  attempt  a 
bloody  revenge,  and  on  one  occasion  went  out  with  a  razor  in  my 
pocket.  ...  I  had  an  oppressive  feeling  of  impotence,  as  if  para- 
lyzed, and  suddenly  did  things  I  had  no  intention  of  <loing,  as  in 
breaking  glass.  ...  I  had  a  soreness  all  through  my  limbs  which 
I  compared  to  molten  fire  running  through  my  ner\'t^. 

'*!  began  to  hear  responses  to  and  comments  on  my  performances, 
and  it  gradually  dawnc^l  upon  me  that  I  had  been  making  myself  a 
conspicuous  object  of  curiosity  to  the  whole  neighborhood.  .  .  .  The 
comments  heard  grew  more  numerous  and  more  and  more  derisive.  .  .  . 
I  had  no  suspicion  at  the  time  of  any  of  the  ins])iration  being  drawn 
directly  from  my  head.  I  do  not  say  it  was  so.  This  is  the  debatable 
ground.    ...    It  was  not  until  about  a  week  later  that  it  became  evident 
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to  me  that  I  was  hearing  my  own  thoughts  given  expression  to  by 
foreign  wills  and  voices. 

**I  heard  a  great  deal  about  inducting,'  *  conducting/  *  sphere  of 
influence,'  sometimes  even  ^  poles/  positive  and  negative,  and  my  brain 
was  constantly  compared  to  a  magnet.  ...  I  could  find  no  better 
explanation  myself  for  a  long  time  than  the  theory  of  a  fluid,  similar  to 
or  the  same  as  electricity,  uniting  brains. 

'  *  One  was  the  story  of  an  English  physician  who  had  become  ac- 
quainted with  my  magnetic  j)roperties,  and  who  was  on  the  spot  at  the 
beginning,  directing  the  experiment.  He  was  stated  to  have  been  the 
first  to  form  a  perfect  communication  witli  the  inducted  brain,  and  he 
had  drawn  oflf  my  entire  memory  back  to  childhood,  and  had  delivered 
it  verbally  in  the  presence  of  reporters  from  the  city,  who  had  taken  it 
down.  It  was  stated  that  the  record  was  j)reserved  in  a  number  of  thick 
volumes.  These  he  had  taken  with  him  when  he  sailed  for  England 
during  the  most  prosperous  part  of  tlie  exj)eriment.  It  was  further 
asserted  that  lie  continued  in  communication  with  my  thoughts,  and 
that  wherever  he  went  every  one  to  whom  he  told  the  story  of  the  new 
marvel  was  also  set  in  connection  with  the  magnetic  current  flowing 
from  my  head,  and  began  to  participate  in  my  thoughts.  .  .  .  One 
word  more  of  the  English  doctor.  He  is  said  to  have  declared  that  if 
he  had  assisted  at  my  birth  he  would  not  have  suffered  me  to  remain 
alive,  as  tlie  monstrous  character  of  my  organization  could  have  been 
seen  at  a  glance.  .  .  .  After  the  whole  earth  had  ])ecome  pervaded 
with  the  magnetism  from  my  head,  it  would  be  felt  as  long  as  I  lived, 
and  the  instant  of  my  death  would  be  thus  signaled  all  over  the  globe, 
and  would  be  noted  and  used  by  all  nations  as  a  new  era  from  which  to 
reckon  time. 

'*  I  would  tliink  of  the  Bible,  go  and  open  it  at  haphazard,  and  just 
where  my  eye  fell  there  was  a  passage  that  showed  me  myself.  Once 
when  I  had  l)(»en  fn.'tting  about  my  ill  success  in  getting  my  mother  to 
accord  with  my  views  about  my  neighbors'  doings,  I  hit  upon  tliis  : 

''  ^Vnd  it  sliall  cxhug  to  pass  that  when  any  shall  yet  prophesy,  then 
his  father  and  his  mother  that  begat  him  shall  say  unto  him,  Thou 
shalt  not  live,  for  thou  speakest  lies  in  the  name  of  the  Lord  ;  and  his 
father  and  his  mother  that  begat  him  shall  tiirust  him  through  when 
he  j)rophesieth',  etc. — Zechariah,  xiii. 

"  Hut  th(;  most  perfect  identity  of  all  is  to  be  found  scattered 
through  the  Psalms''  [of  which  he  quotes  several  pages,  and  then  con- 
tinues] :  *^I  do  not  intend  to  appro})riate  t\w  spirit  of  these  passages, 
or  to  make  their  language  my  own,  but  (juote  them  tinis  collectively  as 
an  evidence  of  fact.  I  am  myself  hut  an  incpiirer.  Do  they  express 
the  experience  of  any  certain  person  or  persons?  Or  are  they  pro- 
phetic? .  .  .  Can  it  be  that  the  same  thing  that  has  hap])ened  to 
me  has  l)efallen  another  in  ages  long  past,  and  that  these  are  the  traces 
of  it? 

''I  have  also  found  a  most  remarkably  close  application  of  many 
of  the  })recepts  and  reflections  of  Thomas  A,  Kempis  in  his  *  Imitation 
of  Christ.'  II(^  seems  to  keep  the  same  character  exhibited  in  the 
Psalms  in  view.  Only  speaking  as  a  monitor,  instead  of  in  his  person. 
I  j)resume  I  find  myself  mirrored  in  both  these  places,   because  I  am 

an  extreme  case." 

-»• 

Gradually  his  delusions,  burgeoning  one  from   another,  became  so 
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systematized  that  in  the  last  year  of  his  stay  at  this  asylum  he  could 
write  Id  his  book  : 

'^The  signs  are  too  many  and  too  evident  to  permit  me  to  doubt 
that  my  destiny  is  bound  up  with  the  religion  of  the  world.  I  stead- 
fastly believe  that  the  words  in  Jeremiah,  '  Take  forth  the  precious 
from  the  vile,'  are  addressed  to  me;  and  I  can  not  be  recreant  to  the 
holiest  of  duties.  ...  I  will  not  waste  time  in  useless  discussion, 
but  start  with  the  assumption  that  it  is  God^s  will  that  I  should  give 
the  world  my  opinions. 

*'  If  it  comes  to  be  generally  believed  that  my  sign  is  a  fulfilment 
of  Hebrew  prophecy,  I  would  recommend  a  transfer  [of  the  Sabbath] 
to  the  day  of  the  commandment.  The  very  fact  of  a  day  one  step  re- 
moved being  fixed  on  by  both  Christians  and  Mohammedans  looks  like 
an  admission  that  another  step  remained  to  be  taken. 

' '  Was  it  not  the  confidence  of  Jesus  in  the  book  spoken  of  above 
that  made  him  say  he  knew  the  Father,  when  contending  with  believers 
in  personified  derangement? '^ 

Quite  a  large  part  of  the  vohirae  is  devoted  to  expounding  the  Scrip- 
tures, in  accordance  with  his  delusion  that  he  is  a  prophet  come  to  re- 
veal a  new  religion. 

For  instance,  of  Babel  he  says : 

**  I  find  an  application  for  the  tower  of  Babel  in  ray  own  insane 
history.  I  expect  a  confusion  of  the  speech  of  the  old  sects  to  ensue 
likewise. ' ' 

Of  Abraham  he  remarks  : 

''  Abraham  is  accounted  the  father  of  all  who  believe  in  the  Eternal. 
I  believe  I  am  chosen  as  his  sign  for  the  abolition  of  all  dishonoring 
beliefs,  as  Abraham  was  set  up  against  all  idolators  and  pagans.  .  .  . 
I  have  to  note,  in  connection  with  the  offering  of  Isaac  by  Abraham,  that 
I  find  the  date  given  as  1872  before  Christ,  coinciding  with  the  year 
after  Christ  in  which  my  ear-troubles  commenced." 

Of  Esau : 

**  We  may  take  Esau  for  polytheistic  religion,  recognizing  and  deify- 
ing every  force  and  passion  that  has  dominion  over  the  soul  and  destiny 
of  man.  .  .  .  When  it  gave  up  its  birthright  for  belief  in  a  single 
judge,  it  pledged  itself  to  go  on  and  submit  to  be  judged  by  the  new 
master.     I  believe  that  the  day  of  judgment  has  come." 

Of  the  miracle  of  the  rods  : 

'*  The  rods  changed  into  serpents  signify  arguments  becoming  living 
convictions  in  the  mind  of  Pharaoh.  The  evangelists'  rods  live  as  ser- 
pents in  the  minds  of  Christian  believers,  but  I  confidently  expect  that 
my  rod  will  become  a  serpent  that  will  swallow  them  all  without  trouble. 

*  *  Israel  is  held  responsible  for  the  destruction  of  the  heathen  and 
their  idols.     I  conceive  that  I  am  the  Lord's  instrufnent  for  the  com- 
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pletion  of  this  work,  and  that  I  have  been  shown  these  signs  in  the  law 
that  my  hands  might  be  strengthened. 

**I  can  not  shut  my  eyes  to  the  fact  that  I  have  been  made  the 
world's  sin-offering.'' 

Of  the  prophets  : 

**The  prophets  I  will  take  in  a  lump,  with  the  assurance  that  no 
one  can  fail  to  see  their  connection  with  my  destiny.  There  is  a 
prophecy  in  Ezekiel,  xxxiii,  30,  which  is  very  closely  paralleled  in  my 
experience.     .     .     .     Jonah  gives  me  a  parable. " 

His  discussions  of  theological  questions  are  interesting,  perfectly 
coherent  and  logical,  although  often  fanciful.  He  pays  tribute  to  the 
beautiful  moral  laws  and  righteousness  of  Christ,  but  is  dis|x>sed  to 
criticize  His  conduct  as  being  inconsistent  in  one  who  claimed  to  partake 
of  the  omnipotence  and  omniscience  of  the  Eternal.  Of  resurrection  he 
says  : 

*  *  If  I  conceive  of  a  new  body  having  the  memory  which  I  have  of 
this  body's  life, — and  I  can  find  no  other  idea  of  the  continuance  of  a 
soul's  life  except  in  the  perpetuation  or  renewal  of  the  memory, — would 
that  in  the  new  body  be  a  true  memory  ?  Would  it  not  be  a  hallucina- 
tion ?     Would  not  that  be  an  insane  creation  ? ' ' 

In  speaking  of  the  years  of  his  greatest  mental  aberration,  he  says : 

*^  Here  I  come  to  more  debatiible  territory,  on  which  I  and  the  rest 
of  the  world  have  until  tliis  present  been  at  variance.  I  will,  in  defer- 
ence to  the  other  side,  make  use  of  the  word  be/iere  in  stating  facts  drawn 
from  tht^  re<ri<)n  of  my  memory  lying  within  this  shadowy  world.  I 
will  be  permitted  to  say,  therefore,  that  I  he/iere  that  aft<^r  settling 
down  in  the  before-mentioned  place,  my  l)rain  was,  by  the  gradual 
progress  of  event.s  occurring  naturally  and  according  to  the  ordinary 
Iftws  of  human  affairs,  drawn  into  relations  to  the  living  actoi*s  around 
me,  of  an  altogether  unexjunpled  kind — at  all  events,  different  from  any- 
thing plainly  n'corded  in  the  amials  of  j)ast  ages.  I  helirre  that  the  final 
result  of  such  relations  was  the  superinducing  of  a  state  of  mental  inter- 
comnnmication  through  the  medium  of  my  sense  of  hearing. 

"  But  this  is  a  very  old  story,  and  merely  a  restatement  of  the  per- 
fectly well-known  features  of  my  alleged  monomania.  Let  me  ])ass  on 
and  give,  as  well  as  I  am  able,  my  own  theory  on  which  I  explain  these 
})hen()inena,  which  may  have  more  interest.  It  is  a  question  of  personal 
identification.  How  does  a  man  use  his  own  brain?  He  can  use  it 
becausii  it  recognizees  the  actions  of  his  members  as  belonging  to  the  per- 
sonal unit  of  which  it  forms  the  sunnnit.  Now  the  ([uestion  is,  can  not 
a  human  brain  under  certain  circumstances  become  so  perverted  as  to 
r(H'()gniz(^  for  itself,  and  without  the  volition  of  Ms  bearer,  the  acts  of 
other  individuals  as  belonging  to  its  life,  as  falling  within  its  own 
memory?  And  if  so,  would  not  those  individuals  become  partakers  of 
the  intellectuality  of  that  brain,  know  its  conceptions  and  ideas,  while 
it  thus  recognized  their  motions,  and  become  able  to  share  its  walks  and 
wavs  ?  Such  I  Ix'lieve  to  have  been  the  result  in  mvself,  from  the 
towering  height  of  disintegration  reached  by  my  mental  organism,  by 
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the  gradual  process  which  I  have  endeavored  to  faintly  shadow  forth  in 
the  preceding  five  chapters. 

''  Let  us  see  whether  it  does  not  look  probaV)le  that  a  mind  in  the 
habit  of  separating  recognized  observations  from  its  own  responsibility, 
considering  them  objectively,  philosophizing  on  its  own  manner  of 
working,  driving  the  impotent  and  erratically  acting  part  into  a  comer, 
as  it  were,  would  not  be  more  exposed  to  such  a  fate  as  supposed  than 
one  acting  unitedly,  and  right  or  wrong  as  a  unit.  It  may  not  be  sus- 
ceptible of  argument  based  on  points  of  organic  action,  but  it  looks  a 
plausible  thing  to  me  that  the  insane  quality  or  element  in  such  a  brain 
might  be  acted  on  from  without,  and  give  itself  up  to  such  action,  inde- 
pendent of  the  thinking  will  of  that  mind. 

'^But  let  us  further  suppose  some  little  abnormality  about  the 
original  constitution,  a  predisposition  from  a  slightly  dislocated  arrange- 
ment of  mind-apparatus  and  sense-apparatus. 

•*  Such,  say  I  once  more,  I  l)elieve  to  have  been  the  case  with  myself, 
and  such  to  be  the  true  nature  and  essence  of  the  things  which  have 
constituted  my  insanity.  .  .  .  I  do  not  deny  the  fact  of  insanity, 
but  I  firmly  believe  that  it  is  and  has  been,  since  the  summer  of  1872, 
an  insanity  involving  the  will,  ideas,  and  acts  of  more  than  one  indi- 
vidual. 

'*  Notwithstanding  my  full  and  necessary  faith  in  the  reality  of 
things  as  I  have  reasoned  to  prove  them,  I  am  still  willing  to  concede 
that  there  has  been  more  or  less  of  purely  subjective  illusion  mingled 
with  these  dual  realities.  Under  one  aspect  the  whole  of  this  train  of 
mentiil  images  and  impressions  which  has  whirled  through  my  head 
has  consisted  of  insane  delusion.  The  effect  on  the  state  of  my  system 
has  no  doubt  been  analogous  to  that  produced  by  delusions,  and  the 
nervous  condition  which  preceded  it  was  such  as  eventuates  in  the  rise 
of  delusions.  Does  not  the  development  of  delusions  often  have  a  com- 
pensating effect  in  freeing  the  nervous  system  in  a  manner  from  its 
trammels  ?  Perhaps  when  this  supervenes  the  brain  becomes  a  chim- 
ney for  the  combustion  of  the  matters  which  threatened  to  entirely  in- 
terrupt the  action  of  the  system  by  clogging.  The  patient  is  then 
known  as  sensible  on  most  subjects,  but  a  confirmed  monomaniac.  *' 

Certain  peculiarities  in  his  hallucinations  possess  considerable  in- 
terest. They  almost  always  referred  to  the  intercommunication  of 
brains.  In  July,  1878,  he  wrote  out  a  list  of  specimen  phrases 
which  he  had  heanl  while  sitting  alone  at  an  asylum  window.  Some 
of  these  I  reproduce  here  : 

**One  thing  you  know,  you  know  when  you  get  your  will  in  there 
you  get  him  into  a  hell  of  misery.'' — '*  He  ain't  got  any  will  there  to 
fool  away." — *^\lthough  you  are  knowing  his  ideas  you  connect  with 
her  will." — '*  Instead  of  connecting  with  his  ideas  you  keep  giving  him 
to  her." — **  You  can't  get  your  will  there  till  he  connects  his  through 
to  his  thought." — *'We  are  all  the  while  trying  to  make  him  think 
himself." — '*  I  think  we  ought  to  be  making  efforts  to  got  the  idea  out 
on  the  hall." — ^*After  they  get  the  whole  will  he  is  in  a  hell  of  torture 
all  the  while." — **  We  keep  hollering  till  we  get  him  into  a  hell  of  hor- 
rors."— ^^  You  see,  when  there  are  two  wills  connected  with  the  head  at 
the  same  time,  he  ain't  nowhere." 
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Ilw«e  WPTP  th«'  voi«»  <jf  "tVCTal  im^  wid  wameB.       In  fact,  hi^  l|fL 

'^al»i>iin  w<-n?  alwuvn  |M>lvpboDie,  sod  al   times  would    b«    paJrj^iL 

did  uH  whliT^  him  dinxily,  liut  «{H>ke  to  one  another  abouf  bin. 

klami  had  liallitHnatione  of  bearing:  *-xc<'pt  when   the  ear  artnallr 

ved  tin?  f"iiw\  t>t i\\*tant  coDversatioa  or  ioanioulate  Doi^%  ;  ^a  thai 

Keir  prudactioD  il  i»ii»  iwoally  iwCT-s«ir\'  that  tberv  ^]»r>uld  li-  tiai»- 

m  'k  vihfuti'mo  Ut  the  auditorr  cmtical  area.     .\i;  inftann.'^  of  ib^ 

»(tIot  elwractcT  of  the  voiw^s  mi  otun'ioii,  I  relate  tLo  fidliiw-iug  : 

On»*  tx;  lirard  Mxni-  one  call  otit,  "  If  hi-  ain't  a  pnipliet  ttt«.-TV  nevrr 

s  a  prupliet — taUiilas  doli  lit  vinofrtT."     In  tra«iii^  this  Latin  tn  ite 

■ira-,  ht!   Ii>iii»()    it  was  a  perversiun  of  a  phrasr  in  a  n^He    lo    Whi— 

i'#  '•  JijwjiUiw"  ;  "  E(jiimit  tai>ular<  detiili  ut  vinrerer"  (I  invsclf  r^r- 

ncd  tliK  letter  (-ominandin};  tliat  I  l>c  bonml).  attribiiU-d  to  Bolltrnmbou, 

htoh  In;  hiul  uiin*  D^uL 

At  nnotlier  time  in  a  rtrcct-car,  u  German  sitting  uext  to   him  envA 

y  "  Diw   iot  iluM  gn'iewtc  Mirakel  vmi   der  ganzeii    ^Vi>lt.        Jedvr 

lanke  der  ilim  in  dm  Kupf  g«-konimcii   ist  hat  die  ^iizc  VilLwe 

lorl."     (Tliat  iii  tlie  greatcHt  miracle  in  the  world.     TIht  whole  vil- 

t;  bu)  Iwanl  every  thouglit  tlmt  ha>'  ennie  into  liiis  huul.)     The  gnun- 

•^eal  ittiwtnietiun  of  llio  foreign  phRiscs  is  onea   to  crititrism.      Th* 

riiM^e  iii^^^l  l>y  liii>  tnvifilile  lomienlors  wa«  always  a  [xvuliar  <lial«t 

.n  abounding  in  ^lang,  which  hi-  considen-d  the  moft  haiL-fiil    kind 

liiiigiiiigi*,  und  wliioli  wat4  such  as  he  never  voluntarily  umhI   in  ttH> 

conifHwition  of  his  own  sentence!*.     The   hiilhictniitions  wore    iisitollv 

boihi"ri>ii.->ly   >otirical,    tcaHing,   quizzical,   frequently   acconipan i(xl    1>V 

lHUj;lit.T, 

Course  aod  Prognosis. — The  usual  course  of  {>aranoia  has  just 
been  'nitlini-d.  Many  ca.-*es,  however,  enter  into  a  state  of  secondarv 
dementia  toward  the  last. 

The  pn»giiosis  in  ahsohitely  unfavoraWe.  I  do  not  know  of  a  single 
ca.«*c  that  lias  recovered.  These  patients  may  live  to  an  advanced  age 
(•s|H.-eially  under  the  fostering  eare  of  an  iisyhnn.  Rentisiiions  ai« 
occaHionally  notc<1. 

Morbid  Anatomy, — Tlie  disimler  is  pnrely  functional.  No  patho- 
logical changes  have  Ix^en  found  in  the  l)r.iins  of  [Minmoiaes.  In  some 
instances  asyniiiielrical  arrangement  of  the  convolutions  has  been  noted. 
These  lH;Iiiog  in  llie  category  of  stigmata  <tf  degeneration. 

Treatment. — ^Tlnnijiy  <loes  little  or  nothing  for  the  diseaise  once  it 
lias  iK-eonic  estal)]ished.  Sometimes  com|)h'te  <'liaiige  of  environment 
brings  about  a  remission.  Constant  physical  occiijMition,  hard  work 
oiitHif-doors,  is  perhaps  the  most  nscfnl  of  remedial  agents,  in  that  bv 
this  means  the  mind  is  diverted  fn>ni  the  eiinstant  contemplation  of 
halhii;iMaliiMis  and  delusions,  and  through  hoilily  fatigue  is  made  to 
receive  a  eonsiderahle  amount  of  rei>ose.  I^iihor  acts  as  a  counterlrri- 
taut.  By  it  <pisotlic  ontbrtiaks  of"  excitement  may  be  alx>rt(Ml  or 
rcihiccd  in  intensity.  Prevention  naturally  would  l>e  of  vast  impor- 
tance, were  ime  able  to  anticipate  the  coming  catjistrophe  in  the  pro- 
dnmial  ])erio(l.  Children  and  youths  who  exhibit  snch  symptoms  as 
have  l>een  described  as  incident  to  the  hyjKichondriucal  epoch  of  the 
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evolution  of  paranoia  require  a  special  system  of  education  and  train- 
ing, in  which  occupation  of  the  muscles  and  out-of-door  life  should 
play  the  chief  r6le. 


CHAPTER  XV. 
IDIOCY* 

Definition. — In  attempting  to  make  a  good  definition  and  prepare 
a  classification  of  idiocy,  we  meet  with  much  the  same  difficulties  as 
exist  in  connection  with  the  allied  subject  of  insanity.  The  innum- 
erable definitions  and  classifications  of  insanity  by  different  authorities 
are  familiar  to  all  students  of  morbid  psychology.  Each  author  feels 
called  upon  to  be  original  in  this  particular,  or  at  least  to  modify  and 
improve  upon  the  dicta  of  previous  writers.  This  confusion  is  quite 
parallel  in  the  matter  of  idiocy ;  and  it  is  easy  to  understand  why  this 
should  be  so,  for  in  both  conditions  we  have  deviations  from  the  normal 
mental  state  of  every  possible  shade  and  degree,  depending  upon  a  most 
varied  pathology.  The  etiology  is  complex,  and  the  psychic  and 
somatic  symptomatology  multiform.  There  is  no  wonder,  then,  that 
the  clinical  picture  is  hard  to  draw,  and  the  arrangement  into  clinical 
types  difficult  in  the  extreme.  It  is  impossible  to  make  any  comparison 
between  the  psychological  state  of  idiots  and  that  of  normal  children, 
for  the  former  is  not  only  one  in  which  the  mental  faculties  are 
diversely  undeveloped  or  impaired  as  regjirds  their  quantity,  but  there 
is  infinite  variation  in  the  quality  of  the  idiot\s  psychic  functions. 
Likewise  it  is  imjwssible  to  contrast  the  mental  organization  of  the  idiot 
with  the  intelligence  of  the  lower  animals,  for  the  idiot  is  always 
abnormal,  while  the  animal  is  a  normal  being  in  the  zoological  series  to 
which  he  belongs. 

What  seems  to  be  desirable  in  a  definition  is  that  there  should  be 
expressed  in  it  the  condition  of  mental  weakness  existing,  the  facts  that 
the  condition  may  be  congenital  or  acquired,  and  may  be  due  to  a 
defect  or  some  disease  of  the  brain,  and,  further,  that  the  condition  is 
one  belonging  to  the  developmental  period  of  life.  A  definition  some- 
thing like  the  following  would  seem  to  me  to  fairly  express  these 
desirable  points : 

Idiocy  is  mental  feebleness  due  to  disease  or  defeat  of  the  brain,  con- 
genital or  acquired  during  its  development. 

Classification. — As  regards  classifications,  they  have  been  made 
upon  a  basis  of  symptomatology,  psychology,  etiology,  craniology, 
teratology,  and,  to  a  certain  extent,  of  patholog}\  But  it  seems  to  the 
writer  that  the  time  is  not  yet  come  for  an  accurately  scientific  classi- 
fication  of  the  forms  of  idiocy.  It  is  much  the  best  i)lan  at  present  to 
adopt  an  artificial  grouping,  chiefly  clinical,  but  pathological   to  the 


Pl|.  ■la.-Hyclruwphdlc  lmb«lle.  Fig.  31».— IdJoI  wllh  mulllpk  ^clcroili. 


I 


^^^^^^^^H^^^HwviBt' 


id-imiHred  Fig,  8VS,-(iouU-naiur«l  imbecilt— fiiir 


I 


8G4  MENTAL  DISEASES. 

extent  of  our  latest  knowledge.  Almost  any  of  the  types  of  the 
divisions  here  made  use  of  may  be  congenital  or  acquired.  The  term 
idiocy  itself  is  generic,  including  as  it  does  all  degrees  of  mental 
impairment  in  early  life.  But  the  variations  in  degree  or  intensity  of 
the  mental  weakness  are  indicated  by  the  expressions :  idiocy ,  for  the 
lowest  degree  of  mental  disability  ;  imhecilUy,  for  a  higher  degree,  and 
feeble-mi ndcdnesHy  for  the  cases  of  idiocy  in  which  the  psychic  faculties 
have  their  highest  development.  There  is  some  confusion  in  literature 
as  to  the  exact  limitation  and  application  of  these  degrees.  SolHer  has 
made  an  attempt  to  distinguish  idiocy  and  imbecility,  but  his  definition 
of  imbecility  is  not  tenable,  in  the  opinion  of  the  writer,  for  he 
describes  a  certain  small  class  of  imbeciles  as  representative  of  the 
whole  ortler.  It  is  to  be  remembered  that  in  each  of  these  degrees  we 
have  many  gradations,  and  the  entire  series,  from  absolute  idiocy  to  a 
normal  state,  leads  up  by  progressive  stages  through  various  types  of 
idiocy,  several  steps  of  imbecility,  and  numerous  shades  of  feeble- 
mindedness, until  the  borderland  l)etween  the  highest  d^enerate  and 
the  normal  individual  is  almost  indefinable. 

The  highest  group  includes  a  rather  well-defined  class  of  feeble- 
minded :  the  **  backward  children,"  the  enfantn  arrih'is  of  the  French, 
the  tardici  o(  t\\Q  Italians,  and  the  Geistig-zuruckgebliebene  of  the  Germans. 
The  difficulty  is  not  so  much  in  the  delimitation  of  this  class,  as  in  the 
separation  of  the  group  of  idiots  and  imbeciles.  It  is  easy  to  make  the 
classification  on  seeing  the  cases,  but  to  convey  to  others  the  differentia- 
tion by  description  is  far  from  being  so,  because  of  the  many  features — 
physical,  motor,  and  mental — which  are  concerned  in  such  division. 
The  writer,  while  employing  the  term  idiocy  often  to  include  all  of 
these  degrees,  would  <letine  the  idiot  proper  as  an  individual  able  to 
give  little  or  no  care  to  his  person  ;  incapable  of  intelligent  com- 
munication, barely  able  to  express  his  material  w'ants,  most  awk- 
ward and  ungainly  in  his  movements,  if  he  move  at  all,  and  presenting 
marke<l  evidence  in  his  lack  of  expression,  apathetic  attitudes,  and  physi- 
cal stigmata  of  (K^generation,  of  the  profound  stunting  of  his  mental  and 
physical  development.  On  the  other  hand,  the  imbecile  is  able  to  care 
for  his  persim  and  dnvss,  attend  to  his  physical  wants,  comprehend 
fairly  what  is  sjii<l  to  him,  cxirry  out  orders  more  or  less  intelligently,  is 
often  able  to  speak  well  (though  sometimes  speech  may  be  impossible 
to  a  very  intelligent  imbecile)  ;  if  not  paralyzed,  he  has  gooil  use  of  all 
his  muscles  ;  he  is  not  destitute  of  expression,  though  the  expreasion 
may  vary  from  an  evil,  mischievous,  cunning  cast  of  countenance  to 
one  of  rollicking  gotnl  nature  ;  there  are  fewer  stigmata  of  degenera- 
tion in  this  class  than  among  idiots. 

The  clinicopathological  grouping  of  the  varieties  of  idiocy  which 
the  writer  has  found  most  useful  to  him  in  his  work  at  the  Randall's 
Island  Hospital  for  Idiots  is  as  follows  : 

1.  Hydroce])lialic  idiocy. 

2.  Microcephalic  idiocy. 

3.  Paralytic  idiocv. 

4.  Epileptic  idiocy. 
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5.  Traumatic  idiocy. 

6.  Sensorial  idiocy. 

7.  Meniiigitic  idiocy. 

8.  Myxodenmtous  idiocy,  or  cretinism. 

9.  Amaurotic  idiocy. 
10.  Idiots  savantvS. 

It  is  impossible,  in  the  brief  space  allotted  this  subject,  to  discuss 
these  various  forms  of  idiocy  in  detail.  The  reader  must  be  referred 
to  special  works  and  articles  on  idiocy — to  the  general  works  of  Downs, 
Shuttleworth,  Voisin,  Sollier,  etc. — and  to  the  monographs  by  the 
writer  and  others.  Hydrocephalic,  microcephalic,  paralytic,  epileptic, 
and  traumatic  idiocy  are  readily  recognized  by  their  symptoms  or  history. 
Sensorial  idiocy  is  a  form  due  to  the  congenital  or  early  loss  of  two 
such  senses  as  sight  and  hearing.  Properly  treated,  these  patients  are 
capable  of  normal  mental  development  (Helen  Kellar  and  Laura  Bridg- 
man).  Meningitic  idiocy  can  usually  be  diagnosticated  only  by  autopsy, 
unless  the  history  or  exacerbations  in  the  course  of  the  disease  demon- 
strate its  origin.  Cretinism  is  a  rare  form  which  has  been  fully 
described  in  many  brochures  in  recent  years.  The  amaurotic  form  is 
still  rarer.  There  are  only  two  of  these  in  the  Randall's  Island 
Asylum  among  niany  hundreds  of  idiots. 

The  term  idiots  savants  is  applied  to  all  such  idiots,  imbeciles,  or 
feeble-minded  as  exhibit  special  aptitudes  of  one  kind  or  another, 
always  out  of  proportion  to  their  intellectual  development  in  other 
directions,  and  often  remarkable  as  compared  with  similar  accomplish- 
ments or  faculties  in  normal  individuals. 

There  are  manv  cases  of  the  kind  reconlod  in  literature,  and  it  is 
not  at  all  nnconnnon  to  hear  of  idiots  in  our  newspapers  and  museums 
who  are  exhibited  as  nnisieal  prcKligies,  "  calculating  boys,"  and  the 
like.  Hevond  the  fact  of  the  existence  of  such  curiosities,  and  the  record 
of  their  deeds,  there  has  been  little  or  nothing  written  in  explanation  of 
these  phenomena.  The  psychology  of  the  condition  is  exceedingly 
obscure  ;  and  even  were  the  j)sychological  processes  which  underlie  special 
aptitudes  understood,  there  would  still  remain  the  mystery  of  the  mani- 
festation of  particular  talents  or  faculties  in  minds  otherwise  blank  or 
defective. 

The  aptitudes  may  be  summarized  as  follows  : 

Arithmetical  faculty,  musical  faculty,  special  memories,  imitative 
faculty,  modeling  faculty,  delineative  faculty,  faculty  for  painting,  apti- 
tude for  games  (draughts,  etc.),  aptitude  for  buifbonerv.  (See  article  by 
author  on  *^  Jdiofs  Sacanf^^^  in  Appleton's  *^  I\)pnlar  Science  Monthly," 
December,  IMJHJ,  in  which  a  history  of  some  remarkable  examples  is 
given.     S(*e  also  page  869  of  this  l)(K)k.) 

General  Etiology. — TIutc  are  nearly  twice  as  many  male  as  female 
idiots.  In  idiocy  dxw  to  prolonged  or  difficult  labor,  this  disproportion 
is  even  larger  (three  males  to  one  female) — a  fact  to  be  explained  probably 
by  the  larger  size  of  the  male  infant.  The  causes  of  idiocy  may  be  classi- 
fied as  follows  : 


FIk.  gas.— Two  imheei 
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Degenerative 


Hereditary  transformation  of  nervous  and  mental  diseases. 

Pathological  heredity  in  the  form  of  vitiatin«(  diseases  or  habits  (tu- 
berculosis, rheumatism,  gout,  herpetism,  syphilis,  alcoholism,  etc.). 

Sociological  factors  (extreme  youtn  of  parents,  extreme  age  of 
parents,  disproportionate  age  of  parents,  consangiiinity). 


Adventitious 


Gestational 


Maternal  I  Trauma,  shock,  fright,  diseases,  maternal 
\      impressions. 

Fetal      f  SyP^^^^*^»  hcjirt  disease,  arteritis,  morbid 
Disorders  )       pr<>^*^'**i^'8  i»>  the  brain  and  meninges, 
(      twin  pregnancy. 


Parturi  ( ^^^^^^^  labor,  primogeniture,  premature  birth, 
';  I '  ■<  asphyxia  at  birth,  instrumental  injuries,  pressure 
"""*^'  on  the  cord. 


r  Convulsions,  cerebral  diseases,  trauma  to  the  head. 
Postnatal   \     febrile  disea.ses,    mental    shock,   sunstroke,    over- 
(     pressure  at  school. 


The  relations  of  herwlity  to  idiocy  are  much  the  same  as  those  of 
heredity  to  the  psychoses  described  in  the  chapter  on  (leneral  Etiology  of 
Insanity.  The  statistics  available  (such  as  those  of  iShuttleworth  and 
Beach,  Lan»i;<lon  Down,  Kerlin,  and  Piper)  seem  to  show  neurotic  in- 
heritan(?e  in  about  forty  to  fifty  per  c^»nt.  of  idiots.  The  sti<^mata  of 
defeneration,  whi(!h  are  so  marked  in  idiocy,  are  d(»scribed  in  an  earlier 
chapter.  As  rejijards  tuberculosis  and  scrofula  in  the  parents,  the  |>er- 
centjif^es  (»f  these  authors  vary  from  fifteen  to  thirty  }R'r  cent.  Alco- 
holism takes  a  lii^b  |)lace  among  the  causes  of  progressive  hereditary 
degeneration  (nine  to  sixteen  per  cent.).  The  writer  has  found  that 
hereditary  syphilis  is  a  (•omparativcly  nirer  cause  of  idiocy  than  many 
would  suppose,  and  this  is  supported  by  the  statistics  of  the  authors 
named  above  (one  to  two  per  cent.).  As  regards  consjuiguinity,  the  sta- 
tistics show  that  the  proportion  of  idiotic  offspring  of  cousins  to  the 
number  of  idiots  is  verv  sliy-btlv  in  excess  of  the  munber  of  consauiruin- 
eons  marriag(?s  to  marriages  in  genc^ral. 

(i(*stational  causes  vary,  according  to  the  statistics,  from  eleven  to 
thirty  per  (^ent.  Parturitional  factors  (meningeal  hemorrhage  from 
prolonged  labor,  asphyxia  at  birth,  ])remature  birth,  pressure  on  the 
<!()rd,  forceps  injuries,  etc.)  an»  active  in  about  (Mghteen  per  cent.  It 
may  be  said  that  forc(»])s  injuries  are  far  less  dang(»rous  to  the  child  than 
tedious  lai)i>r.  Among  a<lventitious  clauses  infantile  convulsions  occupy 
a  |)rer'minent  position  (over  25  per  cent.).  But  we  must  remember 
that  the  convulsions  mav  act  as  a  rral  <^aus<%  bv  inducinir  menintreal 
hemorrhage  ;  or  convulsions  may  be  merely  an  associated  sym|)tom  of 
a  meningeal  hemorrhage  or  other  pathological  condition  due  to  some 
other  common  factor.  Cerebnd  dis(»ases  (meningitis,  hydrocephalus, 
hemorrhage,  thromi)osis,  embolism,  tumor,  and  abscess)  follow  infantile 
convulsions  in  the*  statistical  tabh*  of  causes  (eight  to  nine  per  cent.). 

Acute  febrile  diseases  induce  idiocy  in  some  six  per  cent,  of  cjises. 
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These  diseases  are  scarlet  fever,  measles,  whooping-cougli,  tjphoid 
fever,  small-pox,  and  diphtheria.  How  they  act  is  not  yet  known. 
Sometimes  it  is  through  meningeal  h(»morrhagc  induced  by  the  convul- 
sions so  common  at  the  onset  or  during  the  course  of  these  maladies. 
Possibly  at  other  times  it  is  through  an  infectious  encephalitis,  or 
microbic  embolism  or  thrombosis.  Trauma  to  the  head,  mental  shock, 
sunstroke,  and  "  cramming "  at  schcM)l  have  a  small,  yet  appreciable, 
share  in  the  prixlucticm  of  idiocy  (probably  two  to  five  per  cent,  alto- 
gether). The  author  has  found,  in  his  own  experience,  that  insanity  in 
children  is  an  (wcasional  cause  of  idi(K*v.  In  the  adult  such  mental 
enfeeblement  after  insanity  is  a  secondary  dementia,  but  in  the  growling 
child  this  secondarv  dementia  is  preferablv  terme<l  idiocy. 

General  Symptomatology. — Since  idiocy,  as  well  as  its  varj^ing 
degrees  of  imbecility  and  feel)le-mindedness,  depends  upon  some  sort 
of  ccmgenitid  or  acquired  defect  or  disease  of  the  brain  interfering 
with  its  normal  evolution,  it  is  clear  that  the  cerebral  functions  may 
be  all  of  them  more  or  less  involved,  and  that  no  particular  psychic 
facultv  can  be  selected  as  the  one  w'hose  disorder  retards  or  influences 

m 

the  development  of  the  other  faculties.  Seguin  is,  therefore,  hardly 
correct  in  stating  that  the  condition  of  the  mental  faculties  in  idiots  is 
normal,  though  diminisheil,  and  that  merely  the  will  is  lacking  to 
give  them  pro|>er  direction.  Sollier  has  given  us  one  of  the  best  and 
latest  studies  of  the  i)sychology  of  idiocy.^  Following  Ribot  and 
others,  he  maintains  that  the  slow  development  of  the  cerebral  facul- 
ties is  due  to  want  of  attention  ;  that  s[H)ntaneous  attention  is  caused  by 
aifective  states  brought  into  action  by  scMisations,  and  that  those  young 
children  are  the  most  att(»ntive  whose  nervous  systems  are  most  easily 
stimulated.  Hence  the  facultv  of  attention  is  closelv  related  to  the 
activity  of  the  sensations.  The  greater  the  power  of  attention,  the 
more  intelligent  does  the  individual  become.  In  idiocy,  owing  to  the 
diminution  or  loss  of  the  jX)wer  of  attention,  the  perceptions  aroused  by 
sensjitions  are  more  or  less  indefinite,  and  the  resultant  idea  likewise 
ill-defined.  Sensations  become  more  numerous  as  the  organism  develops, 
and  the  lack  of  ideas  and  recognitions  becomes  more  noticeable. 

Following  somewhat  the  natural  order  of  such  examination,  with  the 
excellent  work  of  Sollier^  jis  a  guide,  \ve  first  take  up  the  senses,  those 
avenues  which  lead  to  psychological  development. 

Sigrht. — Between  seven  and  eight  per  cent,  of  idiots  are  congenitally 
blind.  It  is  necessary  to  determine  whether  the  blindness  is  due  to 
defect  of  the  visual  apparatus  or  to  lack  of  attention.  Blindness  does 
not  preclude  the  possibility  of  education,  for  some  idiots  with  defect 
of  this  sense  may  be  edu(»ated  to  a  moderate  degree.  When  idiots  can 
look,  without  in  reality  seeing,  i\\e  apparent  blindness  is  due  to  a  com- 
plete absence  of  attention.  In  idiots  less  affected,  a  greater  variety  of 
objects  will  attract  their  attention.  In  the  higher  grades  of  idiocy 
(iml)ecility  and  feeble-mi ndedness)  visicm  may  be  as  goo<l  as  in  normal 

*  "Psychologic  de  ridiot  et  de  rimbeoile,"  Paris,  11^91. 

*  The  author,  while  differing  from  Sollier  materially  in  some  of  his  conclusions,  is 
indebted  to  his  work  for  many  of  the  detjiils  of  the  psychological  symptoms  of  idiocy. 
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man.  But  many  present  certain  visual  and  ocular  defects,  such  as 
hypermetropia,  defective  color-vision,  strabismus,  nystagmus,  congenital 
cataract,  inequality  of  tlie  pupils,  microphtlialmos,  and  the  like.  In 
hemiplegic  idiocy  or  imbecility  we  may  fiiul  hemianopia.  But  the  de- 
termination of  the  acuity  of  vision  is  difficult  in  tliis  class  of  individuals. 
The  perception  of  different  colors  is  often  j)ossible  in  the  milder  degrees 
of  idiocv.  Go(xl  binocular  vision  is  uncommon  in  idiots.  The  normal 
child  tiikes  pleasure  in  the  sight  of  objwts  as  early  as  the  eleventh  day, 
the  eyes  are  normally  coordinated  by  the  end  of  the  second  month,  and 
he  begins  to  distinguish  colors  correctly  at  about  the  age  of  two  years. 

Hearingr. — There  is  a  somewhat  analogous  condition  of  the  organs 
of  hearing.  It  is  not  always  easy  to  determine  whether  an  idiot  is  deaf 
from  defect  in  the  auditory  ap|)aratus  or  only  sensorially  deaf.  Idiocy 
of  mild  degree  is  not  infrequently  induced  by  deprivation  of  this  sense. 
In  th(»  higher  grades  of  idiocy  hearing  is  nearly  always  normal.  Deaf- 
mutism  can  not  be  considercid  as  conmion.  The  normal  child  hears  on 
the  fourth  day,  and  is  pleased  with  music  in  the  second  month. 

Taste. — This  sense  is  fre(|uently  affected.  Gluttony  is  a  marked 
feature  in  idiocy.  It  is  common  for  idiots  to  eat  without  mastication  ; 
many  present  a  precocious  taste  for  alcohol.  This  is  esi)ecially  true 
of  the  higher  grades.  A  difficulty  in  distinguishing  the  simple  tastes 
(salt,  sweet,  bitt^T,  and  sour)  is  not  infrequently  met  with  in  the  milder 
types,  Its  well  as  in  those  with  great  mental  impainnent.  Inversions 
and  perversions  of  taste  are  obsecved.  The  normal  child  evinces  a 
sensibility  to  taste  at  the  end  of  the  first  week. 

Smell. — In  the  normal  child  strong-smelling  substances  pHxluce 
mimetic  movements  on  the  dav  of  birth.  In  idiocv  the  sense  mav  l>e 
much  impaired,  perverted,  or  absent. 

Tactile  Pain  and  Muscular  Sensibility. — As  a  rule,  sensibility 
to  touch  an<l  pain  is  uniformly  diminished  in  idi(K»y  of  all  degnns, 
mostly  through  lack  of  attention.  There  may  be  complete  anc»stlu\sia 
and  analgesia,  particularly  in  the  lower  grades.  On  the  other  hand, 
there  are  cases  in  which  the  sense  of  touch  may  be  educated  to  a  high 
degree  of  delicacy.  It  is  almost  impossible  to  study  the  muscular  s<*nse 
in  idiots,  but  it  is  apt  to  1h»  impaired  in  pro})ortion  to  the  other  senses. 
The  normal  child  starts  at  gentle  touches  on  the  second  and  third  days, 
and  manifests  muscular  sense  as  earlv  as  the  eiirhth  week. 

Thermic  Sensibility. — What  has  been  said  of  touch  and  pain 
applies  likewise  to  the  t<'mperature  sense.  But  their  vas<miotor 
systems  are  sus<H'[)tible  to  the  inHu(*nces  of  cold  and  exposure,  and  their 
resistiuice  to  external  influences  and  diseas<'s  is  such  that  many  of  them 
die  of  puhnonary  atfections.  Some*  become  more  stupid  in  cold  weather 
and  brighter  in  warm  weather,  while  an  elevation  of  IxKlily  temjK»ra- 
tun*  (fever)  is  accompaniinl  by  evidences  of  more  active  cen»bration. 

Morbid  Movements. — A  small  number  of  idiots  exhibit  no  motilitv 
at  all,  but  remain  perfectly  inert.  But  the  majority  are  apt  to  be  in 
coiist^mt  motion.  These  movements  tend  to  take  on  a  rhvthmic  and 
automatic  chanicter.  I  do  not  here  refer  to  such  morbid  movements  its 
epilepsy,    athetosis,  associated    movements,    ataxia,    and   chorea,   often 
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present  in  paralytic  idiocy  ;  nor  to  tremor,  found  in  sclerotic  cases  ;  but 
to  a  group  of  automatic  or  impulsive  movements. 

These  forms  of  movements  are  among  the  most  common  and  striking 
symptoms  immediately  noticeil  in  going  tlirough  an  institution  for  idiots. 
A  very  large  proportion  of  the  inmates  are  observed  to  be  in  continual 
motion.  As  a  rule,  the  most  frequent  rhythmic  movement  is  an 
anteroposterior  oscillation.  The  patient,  in  a  sitting  attitude,  sways 
his  body  slowly  or  rapidly  backward  and  forward.  Sometimes  the 
oscillation  is  from  side  to  side.  Occasionally  the  hands  and  fingers  are 
rapidly  or  slowly  flexed  and  extended,  and  brought  up  to  the  face  in 
movements  similar  to  those  in  athetosis,  but  differing  from  them  in  that 
they  are  entirely  subject  to  the  will,  just  as  are  the  oscillations  alluded 
to.  Walking  to  and  fro,  rotating,  dancing,  and  so  on,  are  more  elab- 
orate forms  of  the  same  kind  of  impulsive  movement.  Similar  move- 
ments occur  in  the  insane,  as  is  well  known,  and  particularly  in 
conditions  of  greatly  enfeebled  mind,  such  as  secondary  dementia. 
They  are  spontaneous  movements,  seeming  to  have  no  relation  to  any 
stimulation  of  the  brain  giving  rise  to  a  motor  expression.  Generally 
the  movements  cease  for  a  time  when  any  sensory  impression,  such  as 
the  appcjirance  of  a  stranger  in  the  room  or  being  spoken  to,  temiwrarily 
alters  the  feeble  current  of  thought  or  excites  the  mental  blank ness 
which  has  given  rise  to  the  automatic  movement.  Children  and  young 
animals  are  full  of  spontaneous  movements,  undoubtedly  due  to  impres- 
sions received  at  some  time  during  their  lives,  or,  it  may  be,  impres- 
sions inherited ;  and,  while  these  sjx)ntaneoiis  movements  of  children 
are  undoubtedly  similar  in  their  nature  to  the  automatic  movements  of 
dements  and  idiots  just  described,  they  do  not  often  present  the 
rhythmic  character  of  the  latter.  It  is  probable  that  in  the  feeble 
mind,  inx>n  which  nerve  stimuli  seldom  make  an  impression,  the  simple 
old  motor  expressions  are  retained,  repeated,  and  become  habitual  or 
automatic.  Automatism  of  movement  is  thus  a  sign  of  little  aptitude 
or  impressionability,  so  far  as  fresh  mental  stimulation  is  concerned. 
In  the  idiot  the  impulsive  rhythmic  movements  just  described  may  he 
regarded  as  the  habitual  motor  expression  of  the  simplest  and  oldest 
stimuli ;  whereas,  in  the  secondary  dement,  the  analogous  automatic 
movements  are  to  be  looked  ujx)n  as  reversions  to  the  sj)ontaneou8 
movements  of  infancy.  The  smiles  and  grimaces  of  idiots  and  imbeciles 
belong  to  the  same  category  of  infantile  s}K)ntaneous  motor  expressions. 

There  is  probably  a  certain  amount  of  pleasure  in  the  movements 
in  many  cases,  as  sometimes  they  manifest  displeasure  if  prevented 
from  executing  tliem.  There  is  nearly  always  a  difficulty  out  of  pro- 
portion to  the  intellectual  development  for  idiots  to  |K»rform  associated 
movements  with  a  definite  object.  They  may  be  able  to  talk  and  read, 
and  even  write,  yet  be  unable  to  dress  themselves.  This  is  often  a  fault 
remediable  by  education,  according  to  Seguin. 

Rigrlit-handedness  and  Lefb-handedness. — Some  twelves  j>er  cent, 
of  all  children,  idiot  and  normal,  are  left-handed  ;  but  w  hil(5  eighty-eight 
per  cent,  of  normal  children  are  right-handed,  only  seventy-two  p<T  cent, 
of  idiots  use  their  right  hand  in  preference,  the   remaining  sixteen  per 
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cent,  beino;  ambidextrous.     This  peculiarity  is  said  to  be  present  also 
among  criminals. 

Voluntary  Movements. — Many  idiots  do  not  learn  to  walk  at  all, 
eitlier  because  of  general  debility,  inability  to  learn,  or  paralysis.  Id 
such  as  <lo  ac(|uire  the  ability  to  walk  there  is  great  retardation  in  it» 
acipiisiiion.  This  is  also  true  of  other  uses  of  the  voluntary  muscles 
for  the  common  acts  of  daily  life,  such  ius  carrying  food  to  the  mouth, 
and  so  on.     They  are  either  never  learned  or  they  are  acquired  late. 

Orgranic  Sensations. — The  keenness  of  visceral  sensibility  is 
more  or  less  diminished  in  all  idiots.  The  sensations  of  hunger  and 
thirst  are  lessened,  though  only  very  rarely  absent.  The  feeling  of 
satiety  after  a  hearty  meal  is  seldom  felt  by  them  ;  so  that  if  left  to 
themselves,  they  would  eat  on  indefinitely.  The  necessity  of  defecation 
and  micturition  is  not  jwrceived  at  all  by  profound  idiots.  In  the 
lower  and  middh*  grades  of  idiocy  it  is  often  <liffieult  to  diagnostiaite 
vis(»eral  disease*,  owing  to  the  bluntness  of  somatic  sensations,  and  they 
may  die  without  giving  any  appreciable  symptcmis.  This  masking  of 
disease  in  idiocy  is  quite  analogous  to  the  masking  of  dise^ise  in  various 
insanities.  The  feeble-minded  and  imbeciles  not  infre(juently  mislead 
the  physician  by  exjvggenition,  ccmcealment,  or  falseh<Kxl. 

Attention. — The  lack  of  the  facultv  of  attention  is  one  of  the 
chief  characteristics  of  idiocy.  Naturally,  it  varies  in  degree  fn)m 
complete*  nullity  to  a  simple  diminution  of  the  faculty,  but  it  is  always 
lessened.  The  fundauKMital  elements  of  the  faculty  are  deficient. 
These  fundamentid  elements  are :  The  int(»grity  of  sensory  impressions 
delivered  to  the  brain  ;  an  emotional  state  of  pleasure,  pain,  or  interest 
in  such  sensations  ;  motor  expressions  in  the*  eyes,  faex?,  limbs,  or  IkkIv 
of  the  impressions  received.  There  are  two  forms  of  attention,  ac^'ord- 
ing  to  Ribot  and  Sollier,  one  of  which  is  natural  or  s{>ontaneous,  and 
the  other  voluntary,  established  l)y  education.  The  latter  can  not 
exist  without  the  former. 

There  are  two  (jualities  in  attcMition  that  are  of  importance — viz., 
intensity  and  dunition. 

Thus,  attention  is  im|)aired  in  idiocy  by  the  defective  senses,  which 
convey  to  the  bniin  fe(»ble  impnvssions.  The  second  element,  the  affec- 
tive stiite,  is  notably  lacking  in  idiots.  The  motor  factor  of  attention 
is  derange<l  in  idiocy  in  a  great  variety  of  ways  (general  weaknc^ss, 
panilysis,  contnicture,  epilepsy,  chon^a,  ataxia,  automatic  and  impul- 
sive movements,  and  the  like).  The  intensity  and  duration  of  attenticm 
are  restric^ted  to  the  last  <legree  in  this  class  of  individuals. 

Tlie  intelligence  and  the  ])ossibility  of  education  depend  directly 
upon  tlie  power  of  the  faculty  of  both  spontaneous  and  voluntary  at- 
tention. It  is  probable  that  the  faculty  is  localized  chiefly  in  the  fn)ntal 
lobes  of  the  brain.  Ferrier  considers  it  projK)rtionate  to  the  develop- 
ment of  these  lobes,  and  some  very  convincing  experiments  recently 
published  by  Rianehi  make  it  quite  certain  that  the  frontal  lobes  arc*  the 
seat  of  this  faculty.  In  idiots  great  lack  of  attention  is  coincident  with 
diminutive  size  of  the  frontal  lobes. 

In   the  low  grades  of  idiocy  spontaneous  attention   is  almost  null. 
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and  education  is  iini)Ossible.  The  higher  the  degree  of  idiocy,  the 
greater  the  degree  of  s|X)ntaneou.s  attention  presented,  which  may  be  so 
appealed  to  as  to  develop  it  into  voluntary  attention,  with  intellectual 
progress  as  a  consequence.  With  idiots,  as  with  the  lower  animals,  at- 
tention is  always  connected  with  the  s(Mise  most  perfectly  developed, 
which,  in  the  former,  is  that  of  sight.  The  attention  of  idiots  is  most 
easily  aroused  through  the  eyes.  Exercises  of  the  attention  may  thus 
be  employed  in  the  diagnosis  of  states  of  intellectual  weakness.  We 
find  idiots  without  attention  absolutely  ineducable,  leading  a  vegetative 
existence ;  others,  again,  exhibiting  both  spontaneous  and  voluntary 
attention,  but  in  flashes,  as  it  were,  of  brief  dunition  and  faint  in  na- 
ture ;  and  still  others  more  or  less  capable  of  prolonged  and  habitual 
attentiim.  It  is  only  in  the  last-named  group  of  individuals  that  edu- 
cation is  to  any  considerable  degree  feasible.  The  education  appeals 
in  some  to  the  simplest  sentiments  only  (such  as  curiosity,  selfish- 
ness, the  desire  of  reward),  in  others  attention  is  aroused  by  a])peals  to 
a  higher  affective  order  (such  as  interest,  ambition,  and  emulation),  and 
in  still  others  attention  may  be  aroused  and  sustained  by  habit. 

Since  the  jx)wer  of  attention  directed  to  external  events  is  so  feebly 
developed  in  idiots,  it  is  not  surprising  that  attention  to  internal  happen- 
ings, or  reflection,  should  be  totally  absent  in  all  grades  of  idiocy. 

Ribot  regards  voluntary  attention  as  habitual  and  disciplined  spon- 
taneous attention,  as  an  adaptiition  to  the  conditions  of  a  higher  social 
life,  as  a  sociological  phenomenon.  When  the  development  of  voluntary 
attention  is  rudimentar}',  and  the  resulting  intellectual  defect  is  marked, 
as  in  the  low'cr  grades  of  idiocy,  there  are  no  serious  consequences  from 
the  sociological  point  of  view.  Sollier  chills  the  idiot  c?f/-a-social,  and 
makes  the  imbecile  (piite  distinct  as  «/<</-social,  claiming  that  in  the 
latter  there  is  an  undefined  amount  of  voluntary  attention,  combined 
with  a  relative,  though  jwn^erted,  intelligence,  which  two  factors  render 
him  often  a  dangerous  member  of  society.  He  speaks  of  the  instability 
of  the  attention  of  the  imbecile.  At  one  moment  it  mav  be  faint,  at 
another  intense  as  in  normal  man.  He  passes  from  one  subject  to  an- 
other with  the  greatest  ease,  a  cliaracteristic;  which  may  even  be  observed 
in  his  infancv.  Serious  matters  must  be  continually  repeated  to  him  to 
make  him  understand.  He  grasps  the  first  part  of  a  sentence,  and 
forms  his  ideas  from  that,  without  waiting  for  the  sentence  to  be  com- 
pleted. He  frequently  interrupts,  and  there  is  no  time  to  answer  one 
question  before  another  is  put.  Sollier  further  goes  on  to  say  that  this 
instability  of  the  attention  for  external  ol)jects  or  ideas  is  seen  also  in 
the  acts  of  the  imbecile,  who  is  incapable  of  intelligent  labor,  and  accom- 
plishes his  tasks,  when  uniform,  by  a  certain  kind  of  automatism,  with- 
out due  appreciation  of  the  object  of  his  work.  When  the  object  is 
understood,  the  imbi^cile  believes  he  can  attain  it  immediately,  and, 
seeing  the  first  step  only,  is  prevented  by  failure  of  attention  from  proj)erly 
completing  the  work  or  doing  it  at  all.  He  seems  to  forget  that  he  has 
begun,  and  as  a  cons(Miuence,  unless  watched,  may  spoil  whatever  he  at- 
tempts. Other  imbeciles  refuse  to  work,  but  make  themselves  very  busy 
and  im|K)rtant  in  watching  and  supervising  the  occuj>ations  of  others. 
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Sollier  calls  them  vagabonds.  They  wander  away  not  knowing  where, 
marching  straight  before  them,  with  indifference  to  the  welfare  of  the 
friends  or  relatives  they  desert ;  traveling  by  night  and  hiding  by  day  ; 
undisciplined,  indolent,  and  mischievous. 

This  attempt  to  separate  idiots  and  imbeciles  into  two  distinct  classes 
of  extrasocial  and  antisocial  is,  to  my  mind,  not  justifiable.  Sollier 
has  here  described  a  certain  class  of  imbeciles  only,  and  the  description 
is  very  true  to  nature,  but  it  is  only  a  group  which  does  not  merit  an 
especial  classification.  As  regards  attention,  we  should  still  hold  to  the 
terms  idiocy,  imbecility,  and  feeble-minded ness,  as  representing  degrees 
of  lack  of  attention,  from  complete  or  almost  complete  absence  to  mere 
diminution  of  the  faculty.  The  adult  imbecile,  in  the  middle  grade, 
would  liave  the  varying  and  imperfect  attention  of  a  backward  child, 
and  his  ideas,  speech,  and  conduct  would  vary  with  his  temperament, 
with  his  docility  or  perversity  ;  in  short,  with  the  innate  differences  of 
character  and  individuality,  which  may  be  as  manifest  in  imbeciles  as 
in  normal  children.  Iml)eciles  may  and  do  become  vagabonds,  un- 
certain, mischievous,  indolent,  antisocial ;  but  they  may,  on  the  other 
hand,  be  good-natured,  trusty,  docile,  industrious.  Many  of  them,  too, 
may  show  special  aptitudes  in  certain  directions.  As  to  education,  the 
difficulties  are  that  in  some  it  is  hard  to  attract  the  attention,  and  in 
others  to  maintain  it. 

Reflection. — The  internal  form  of  attention  (reflection  of  Ribot), 
in  which  images  and  ideas  constitute  the  subject-matter,  is  quite  defi- 
cient in  the  lower  grades  of  idiocy,  but  is  present  in  imbecility  and 
feeble-mindo<lness  in  varying  degrees.  It  is  never  perfectly  developed, 
as  in  normal  man. 

Preoccupation. — This  is  absent  in  profound  idiocy  and  feeble  in 
the  higher  grades.  A  small  projmrtion  of  imbeciles  arc  capable  of 
j)re()(^cupation,  but  of  an  indefinite  nature,  and  sometimes  taking  on  the 
chanu^ter  of  a  fixed  idea.  Often  their  interest  is  not  an)used  so  much 
by  what  benefits  and  interests  mankind  in  gt^ieral  as  by  bad  actions, 
criminal  or  egoistic  sentiments  that  attract  their  attention  and  arouse 
refl(H.;tion  and  pr(H)ccupation  which  may  result  in  felony  or  crime. 
Many  are  too  selfish  to  care  for  the  troubles  of  others,  and  too  stupid 
to  have  ]>reoccupations  purely  intellectual. 

Instincts. — The  instin(rts  in  idiocy  are  generally  defective.  The 
defect  may  be  imperfection  of  development  or  jin  actual  derangimient 
or  perversion.  The  instinct  of  hunger  is  present  in  almost  all  gnides 
of  idiocy,  and  is  so  little  inhibited  that  it  is  often  pushed  to  the  extent 
of  gluttony.  The  instinct  of  self-preservation  is  impainnl  in  nearly 
all,  absent  in  profound  idiocy,  ungovenRHl  by  ])roper  judgment  in  the 
milder  forms.  In  some  there  is  no  sense  of  fear,  and  self-injury  is 
possible.  In  others  there  is  a  comprehension  of  danger  and  an  avoid- 
ance of  it,  or  ])ossibly  an  overweening  egoism  which  may  lead  to  a 
belief  in  their  ])ower  to  overcome  it.  Suicide  occurs  in  imbeciles  and 
feeble-minded,  sometimes  without  determinable  cause,  sometimes  as  a 
result  of  morbid  impulse. 

Sleep  is  good  among  all  classes  of  idiots,  while  in  the  lower  grades 
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it  may  be  Iwth  profound  and  excessive.     Whether  they  dream  or  not 
depends  solely  upon  the  degree  of  mental  development. 

The  desire  and  need  of  voluntary  muscular  movement  varies  with 
the  scale  of  intelligence,  being  absent  in  the  profounder  degrees  of 
idiocy,  and  approximating  the  normal  the  higher  the  psychic  develop- 
ment. The  automatic  and  impulsive  movements  in  some  may  represent 
a  fulfilment  of  the  normal  need,  and  the  extreme  restlessness  of  others 
is  surely  a  pervei'sion  of  the  natural  desire. 

The  sexual  instinct  may  be  absent,  impaired,  exaggerated,  or  per- 
verted. It  is  seldom  normal.  Idiots  of  all  degrees  present  many  de- 
generative stigmata  as  regards  the  genital  organs,  more  numerous  in 
direct  proportion  to  the  mental  impairment.  Among  these  anomalies 
arc  :  cryptorchismus,  unilateral  or  bilateral  microrchidia,  spurious  her- 
maphroditism, insufficient  development  of  the  entire  genital  ap])aratus, 
hyiK>spadias  or  epispadias ;  defect,  torsion,  or  great  volume  of  the 
prepuce ;  median  fissure  of  the  scrotum,  imperforate  meatus,  abnor- 
mally large  or  small  labia,  excessive  development  of  the  clitoris, 
hypertrophied  labia  minora,  pigmentation  of  the  labia  minora,  imper- 
forate vulva,  atresia  of  or  double  vagina,  and  uterus  bicornis. 
Puberty  is  often  retarded,  but  occasionally  is  early  ;  often  it  is  normal. 
Masturbation  is  exceedingly  common  among  all  classes  of  idiots  of  both 
sexes.  In  the  profound  degrees  it  is  automatic  ;  in  the  higher  it  is 
puqx)sive.  Onanism  cl  deux  and  sodomy  are  frequently  discovered 
among  imbeciles  and  feeble-minded,  and  sexual  psychojMithies  of  the 
most  shocking  nature  are  not  uncommonly  manifested  in  some  because 
of  the  combination  of  the  strong  sexual  instinct  and  absence  of  moral 
sensibility. 

The  instinct  of  imitation,  which  is  a  low  form  of  instinct,  and  strong 
in  children  and  many  lower  animals,  is  one  to  which  idiots  are  very 
susceptible.  It  is  usually  a  purely  instinctive  or  passive  imitation, 
seldom  an  intellectual  or  active  imitation.  Its  intensity  depends  much, 
however,  upon  the  scale  of  intelligence  to  which  the  idiot  rises.  It  is 
ver>'  apt  to  be  shown  in  the  form  which  is  concerned  with  moral  conta- 
gion ;  so  that  the  acts  and  language  of  the  vicious,  mischievous,  coarse, 
and  vulgar  are  most  willingly  imitated.  Simulation  is  very  common 
among  the  more  intelligent  classes  of  idiots. 

Special  Aptitudes. — In  the  so-called  idiots  savants  we  note  the  de- 
velopment of  s[)ecial  aptitudes,  occasionally  remarkable,  n)ore  often 
only  noteworthy  in  contrast  to  the  general  mental  vacuity.  These  apti- 
tudes  are  nsually  in  the  direction  of  nnisic,  mathematics,  the  mechanical 
arts,  building,  wood-carving,  drawing,  painting,  memory  for  facts  or 
dates,  playing  games,  and  of  a  low  onler  of  wit  or  drollery.  The  occa- 
sional preeminence  of  some  particular  faculty,  where  all  other  traits  are 
defective,  would  almost  lead  one  to  believe  in  a  heterotopia  of  gray 
matter  in  some  sjH?cial  locality.  Music,  the  most  sensual  of  the  arts, 
seems  to  apjKial  especially  to  this  class  of  individuals.  Often  the 
rhythm  of  it  seems  to  influence  the  rhvthni  of  their  automatic  move- 
ments,  or  it  soothes  their  restlessness  or  stops  their  cries.  Sometimes 
unteachable  idiots  are  able  to  retain,  recall,  and  hum  a  moderately  diffi- 
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cult  tune,  while  higher  gnule.s  uiay  learn  to  play  instruments  by  ear, 
though  not  by  note.  Next  to  aptitude  for  music,  that  for  mental  arith- 
metic is  often  surprising.  There  are  also  occiisional  instances  of  the 
other  talents  just  mentioned,  and  doubtless  the  court  fools  of  the  pitst, 
with  their  mischievous  pninks  and  quaint  remarks,  were  recruited  to  a 
great  extent  from  the  imbecile  class. 

Play. — There  is  a  lack  in  all  classes  of  idiots,  and  in  direct  proix)r- 
tion  to  the  degree  of  mental  defect,  of  that  "  sujK'rHuous  activity  which 
is  expended  in  the  form  of  play."  The  activity  and  attention  of  normal 
children  are  mainly  developed  through  play.  This  avenue  of  educjition 
is,  unfortunately  to  a  considerable  degree,  closed  in  i<Iiocy.  The  lower 
gnides,  if  they  manifest  a  tendency  to  play  at  all,  do  so  in  a  rudimentar)' 
and  solitiiry  way,  and  in  adolescence  still  cling  to  the  simple  games  of 
infancy.  With  others,  higher  in  the  scale  of  intelligence,  there  is  still 
defect  of  the  play  instinct,  an<l  a  j)roclivity  often  to  prefer  giunes  in 
which  noisiness,  destructiveness,  and  other  evidence  of  rather  bnital 
traits  are  jxiramount.  Sometimes  these  games  are  carried  on  gtxnl- 
naturedly  ;  at  others,  selfishness,  irritability,  quarrelsomeness,  and  a 
more  or  less  ungovernable  nature  are  evinced. 

Civility  and  politeness  may  be  taught  to  many,  but  naturally  with 
difficulty  to  the  lower  gnules  and  to  such  individuals  of  the  higher  as 
are  hard  to  train  in  other  directions,  becjuise  of  innate  vices  of  tenn)eni- 
ment  and  diameter. 

Destructiveness,  a  pro|Kmsity  even  in  normal  children  at  an  early 
age*,  is  an  (»sp(»cial  attribute  of  all  class(»s  of  idiots.  In  those  of  low 
degree  it  is  automatic  and  possibly  a  rudimentary  form  of  suiK'rfluous 
activity  (play),  but  in  some  individuals  of  the  siijKTior  grades  there 
seems,  at  times,  to  be  a  vicious  satisfaction  in  inflicting  damage  or 
injury,  whicli  may  ev(»n  lead  to  the  manifestation  of  liomici<lal  pnx^livi- 
ties  or  a  tendency  to  arson  (pyromania).  Self-mutilation  or  injury  may 
be  a  result  of  tiie  love  of  destruction  in  the  profoundcr  (h^grees  of  idiocy. 

Sentiments. — In  tlic  lowest  forms  of  idicM'v  the  sentiments  and 
sensations  arc  rudimentary,  or  may  be  altogether  absent.  As  a  rule,  one 
may  discover  various  d(»grees  of  pleasure  or  pain,  affection,  pity,  fear, 
social  pro(!livities,  love  of  projKTty,  regard  for  rights  and  duty,  obedi- 
ence, shame,  estlietic  feelings,  <»uriosity,  and  the  like. 

Plrnsnre  amf  /xtin  ixro  ind(»fmite  or  absent  sensations  in  idiots,  felt 
to  a  greater  ext(»nt  by  imlKM^iles,  and  well  marked  in  the  feeble-minded. 
Joy,  sidness,  and  anger  are  usually  aroused  by  physical  sensations. 
The  self-mutilation  of  some  idiots  points  to  an  absence  of  the  pain 
sense,  and  i<liot  women  have  b(»en  known  to  bear  children  without  ex- 
]>eriencing  the  pains  of  labor.  Idiots  often  cry  out  suddenly,  burst  out 
laughing,  or  throw  themselves  about,  which  is  probably  explicable  by 
variations  of  perception  in  the  somesthetic  sense.  Moral  pain  or 
remorse,  usually  wanting,  is  sometimes  developed  to  a  slight  extent.  It 
is  not  often  that  these  defectives  weep,  and  if  they  cry,  it  is  but  for  some 
momentary  pain  or  deprivation.  They  live  in  the  present  only,  and  do 
not  (M)n(!ern  themselves  about  the  past  or  future.  In  the  higher  grades 
it  is   physical,  seldom  moral,  pain   that  is  tiiken  note  of.      Pleasure  is 
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as  little  experienced  as  pain  in  the  lower  degrees,  and  laughter  is  as 
infrequent  as  crying.  Pleasure  is  expressed  by  imbeciles  and  the 
feeble-minded  by  laughter,  clapping  tlie  hands,  or  cries,  though 
laughter,  even  with  these,  is  uncommon.  There  are,  however,  certain 
imbeciles  that  always  liave  a  good-natured  smile,  and  laugh  readily  and 
excessively  over  nothing.  Frequently  the  laught<»r  is  a  true  automatic 
movement,  as  infantile  spontaneous  motor  expression. 

Affection  is  a  sentiment  not  uncommon  in  idiocy,  though  it  varies 
with  the  degree,  being  often  rudimentary,  vague,  indefinite,  and  proba- 
bly inspinJ  rather  by  the  ministration  to  his  wants  than  by  the  care- 
taker. It  is  found  that  nearly  all  forms,  except  the  lowest,  appreciate 
kindness  and  patience,  and  are  repulscnl  and  made  unmanageable  by 
bnisqueness  or  cruelty.  With  certain  imbeciles  and  feeble-minded, 
where  the  moral  sense  is  not  too  much  obtunded,  true  affection  for  indi- 
vidiuds  is  manifested  ;  but  when  the  moiiil  sense  is  deficient,  affection 
is  elementary  or  absolutely  wanting,  so  that  kindness  is  either  unappre- 
ciat^nl  or  at  once  fc)rgotten. 

There  are  variations  of  the  same  nature  in  love  for  the  family  and  in 
frienclship.  Absent  in  the  simplest  idiots,  it  may  be  shown  in  greater 
or  less  degree  in  the  higher  grades.  In  some  it  is  unstable,  changeable, 
and  influenced  much  bv  the  selfishness  of  the  individual.  In  others, 
again,  there  is  a  ])erversion  of  family  love,  so  that  they  are  hateful  and 
disagreeable  to  their  parents  or  brethren.  It  is  much  the  sjune  with 
friendship.  Often  mild  types  of  idiocy  form  in  asylums  friendships  for 
one  another,  though  they  are  too  often  apt  to  be  assiK-iations  of  a  sexual 
nature  or  for  the  purjwse  of  combining  together  for  mischievous  pur- 
poses. A  tnie  solidarity  of  interests  or  social  proclivity  is  seldom 
observed.  Maltreatment  of  animals  bv  idiots  is  usuallv  due  to 
ignorance,  but  there  are  moral  imbeciles  who  perpetrate  cruelties  on 
animals  as  well  as  human  beings  from  pure  perversity  and  love  of  in- 
flicting pain.  The  passion  of  hi-e^  when  it  exists,  which  is  extremely 
rare,  is  founded  altogether  upon  a  physiological  basis.  Jealousy  is 
sometimes,  though  infrequently,  observ(Hl. 

Pity  is  quite  unknown  in  all  degrees  of  idiocy.  Some  are  amused  or 
curious  and  some  alarmed  at  the  sufferings  of  others. 

Fear  is  a  common  sentiment  in  all  types  of  cases,  more  conmion  than 
in  normal  p<»rsons,  because  of  the  want  of  understanding.  Often  the 
simplest  occurrences  inspire  fear.  On  the  other  hand,  when  nuich 
excited,  there  are  types  that  exhibit  no  fear  at  all. 

Couraf/e  is  wanting  in  all  classes  of  idiocy.  Aiic/n'  is  apt  to  manifest 
itself  in  all  degrees  and  in  every  age.  It  is  apt  to  be  both  causeless 
and  paroxysmal,  and  to  lead  to  the  intti<!tion  of  injuries  upon  the  indi- 
vidual himself,  upon  inanimate  things,  or  upon  persons  in  the  vicinity. 
The  ungovernable  rage  is  usually  increased  by  efforts  to  restrain  the 
patient. 

Ac<pLimtivene)<{i  is  shown  in  imbeciles  and  the  fec^ble-minded  by  a 
pro{)ensity  for  the  collection  of  all  sorts  of  useless  objects  and  trifles, 
mnch  the  same  as  in  ciises  of  chronic  mania.  There  is  often  a  marked 
tendency  to  steal,  sometimes  deliberately,  and  at  other  times  without 
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motive,  merely  to  gmtify  tliu  desire  of  poRsession.  Tlie  lowr-r  nrAiii 
appropriate  ever^tliiug  coming  in  their  way,  having  h«  regard  fm  tbi 
pR)|jerty  of  others.  Slaiiy  can  be  taught  aeqiiisitton  as  a  reward  fut 
labor,  and,  ou  tlie  other  hand,  there  are  some  who  can  Ijt-  ituiile  to  wotk 
only  through  fear,  having,  as  they  do,  an  innate  antipathy  to  (>ncu|wtiiui 
of  any  kind. 

With  respect  to  rlffbtg  and  duty,  the  perceptiona  of  the  tdiot  varj-  witli 
the  degree  of  mental  and  moral  defect.  In  some  even  iufcrior  idinM 
tliese  perceptions  may  Iw  pi-esent,  while  with  some  the  rigiits  of  i>l}ieR' 
are  never  resiweteit,  thixifrh  to  their  oit-n  they  njay  fliiij;  u-naWotislv, 
and  the  feclinfr  <.>(  duty  may  uever  be  instilled  into  them,  tH.i'auMr  of 
more  or  less  moi-;il  [icrvur-i'iii. 

Obedience  and  irtju-ft  jw  tiiilhorUg  vary,  too,  with  the  atiiuuut  iif  intel- 
ligence and  the  degree  of  moral  impairment.  Quit^  »ini)>)e  idiots  rosy 
quickly  respond  to  the  word  of  command.  On  the  other  huntl,  some  of 
the  most  intelligent  may  perversely  resist  all  attempts  at  iliscipliuc 
Compenaation  and  punishment  affect  them  variously.  Reu-ard  iu  oayei- 
ive  shape  or  in  the  iiirra  of  jiraisu  is  seldom  appreciated  hy  inferiur 
grades,  and  ofttm  nndnly  by  tlie  higher,  Punislimeiit,  objective  or  in 
the  form  of  blame,  is  ueelesa  for  the  simpler  dt^rees  of  iditwy^  whMP 
acts  are  unintentional,  and  in  some  of  the  more  intelligent  c-xcites  antht- 
athy,  an  unreasonable  sense  of  injiintioe,  aiid  ofWn  causes  them  to  luidMir 
a  vengeful  feeling. 

A  true  (Wij/KHw  aeiiHnieni  is  quite  unknown  in  any  form  of  idiur^'. 
This  is  true  also  of  the  feeling  of  ghurnt.  The  only  esthetic  siiiitinient 
found  in  these  defectives  is  the  foceo/ jkiij*/*- or  rhythm,  which  U  quite 
general  among  all  eliLtses,  thinigh  not  perhaps  so  noteworthy  at>  it  b» 
sometimes  l)een  stated  Ui  be.  Oetnsionally  we  meet  with  cases  havine 
unusual  musical  aptitude.  It  is  rather  a  rhythmic  noise  which  appeals 
to  most  of  them,  .such  as  Iveatingof  a  drum,  hammering,  the  f^riiidingof 
an  organ  (even  if  out  of  tune  and  disconlant).  They  fmve  no  sontK!  of 
beauty,  hut  things  bizarre,  grotesque,  glittering,  and  colos-sal  attract 
their  attention,  (fiirio/tili/  ;iud  ii!'lf)i,i«!iiiu'iit  are  aroused  more  rendilv 
through  the  sdiise  of  sight  than  lliat  i-f  hearing,  and  arc  often  more  ca.'qlV 
roused  ill  some  of  the  lnwrr  i-nt.lf^  t!i;Mi  in  the  higher  types  of  idiocv! 

All  -■la-r-   lA-inre  a    ,n;n-lM..I   r.r,h,/l',i.   an.l    *.nen    it   i.s    difficult  "or 

impi.s-Il.i.'     In   iTiMlirali.   ai.    i<l<'a    ..ii -lal.li-ljrd.       Fairy    storie?    an 

es|n>.-iallA  pl-a-iiiu  u.  inaDv  ..l' tlirrii,  iii-i  a-  rlirv  aiv  to  children. 

Vfyn-i',/  U  n  virtue  wliirli  i-  uii iiiiuii  aiiM.ug  idiots.  Many  imbe- 
ciles are  particularly  apt  ti>  be  untruthful  aiul  deceitful  with  recniTd  to 
their  faults,  doings,  physical  condition,  things  found  In  their  possession, 
and  Ihe  like.  Naturally,  the  simple  idiot,  owing  to  his  feebleness  of 
inventiiiii,  if  given  tu  lying,  limits  his  untruths  to  the  simplest  matters, 
sucli  iLs  denials  .<l*aivu-atii>Lis  l.r.iiij.rht  agjiiusl  him,  etc. 

Physiognomy  and  Expression  and  Character. — Idiots  all  show 
deficiency  in  their  general  up|)c-iirance.  TIktc  is  always  t^^mcthing 
ungracious,  uncouth,  ugly  in  their  figures,  faces,  attitude.s,  or  movi— 
menta.  Very  common  among  them  are  misslmjicn  or  aavmnietrieal 
heads,  dwarfishness,  lack   of  proportion   of  the  limbs,  stoopin;;   und 
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slovenly  postures,  deformities  of  the  hands  or  feet,  and  awkward  and 
wobbling  gait.  The  expression  of  the  face  varies  from  complete  apathy 
and  absence  of  intelligence  to  a  considerable  play  of  features  of  a  low 
order,  such  as  constant  laughing,  making  faces,  leering,  or  scowling. 
Besides  the  absence  of  those  facial  traits  which  are  made  on  the  face  by 
the  mind,  the  ugliness  is  generally  added  to  by  asymmetry,  disproportion 
or  deformity  of  the  features.  The  eves  mav  be  too  close  together  or 
too  far  apart,  or  deformed  by  disease  of  the  iris,  cornea,  or  lids,  or 
by  scjuint.  The  nose  deviates  or  is  malformed,  the  ears  are  unshapely 
and  unequal,  the  mouth  half  oi)en,  the  teeth  diseased  and  neglectiKl ;  the 
chin  deviated,  prominent,  or  retreating ;  the  forehead  low  and  bulging  or 
inclinefl.  Microcephalus,  hydrocephalus,  and  cretinism  give  their  own 
ugly  individuality  too  well  known  to  need  description  liere.  Where  a 
head  is  shapely  and  a  face  has  any  vestige  of  pleasing  lines,  it  is  gener- 
ally fair  to  infer  that  the  mental  state  is  due  to  deprivaticm  of  one  or 
more  senses,  or  to  the  insanity  of  childhood. 

As  to  character^  this,  too,  varies  with  the  amount  of  mental  defect, 
and  is  diflBcult  to  analyze.  In  profound  idiots  there  are  often  sudden 
accesses  of  excitement  without  apparent  cause.  In  higher  types  the 
basis  of  character  is  inconstancy,  weakness  of  will,  and  blunting  of 
the  sensibilities,  their  humor  depending  largely  upon  their  environment, 
showing  an  appreciation  of  kindness  and  resentment  of  ill-usage. 
Some  are  clever  and  good-natured  and  funny,  often  making  sliarp  re- 
marks or  doing  amusing  things,  and  at  one  time  such  cases  were  in 
great  demand  as  court  or  family  fools.  History'  shows  there  were  two 
kinds  of  fools  made  use  of  by  royal  and  noble  families — the  true  or 
natural  fools  (idiots  or  imbeciles),  who  were  tlie  first  to  create  the  pro- 
fession, and  their  crafty  imitators,  the  artificial  fools,  who  made  of  it  a 
profitable  calling. 

I  should  differ  entirely  from  SoUier  in  his  somewhat  extraordinary 
distinction  of  imbeciles  from  idiots.  He  really  selects  one  type  of 
imbecile,  while  w^e  know  that  there  are  many,  and  erects  this  single 
t\'pe  into  a  great  class  which  he  ever}  where  distinguishes  in  his  book 
as  the  imbecile.  To  him  the  imbecile  is  egotistical,  lx)astful,  vicious, 
careless,  dangerous,  a  glutton,  a  vagabond,  a  mischief-maker,  a  sexual 
pervert,  unstable,  lazy,  abusive,  obscene,  forgetful  of  kindness,  venge- 
ful, shameless,  and  altogether  antisocial. 

Langruagre. — The  primitive  physical  basis  of  language  in  the  nor- 
mal human  infant  is  the  auditory  tract  and  the  wonl-hearing  center. 
It  is  essentially  receptive.  Then  develops  the  word-comprehending 
center.  After  this  the  motor  speech  center  is  develoixKl  and  associate<l 
^vith  the  primitive  physical  basis,  thus  establishing  the  emissive  faculty'. 
This  rudimentary  linguistic  apparatus  is  variously  defective  in  idiots. 
A  defect  in  the  emissive  power  is  not  so  serious,  as  regards  intelligence, 
as  one  in  the  receptive  ;  for  idiots  of  considenible  intelligence  may  not 
be  able  to  talk  at  all,  while  others  very  inferior  may  speak  with  readi- 
ness. Any  part  of  this  original  physici\l  basis  of  language  may  be 
affected,  and  the  result  to  the  defective  individual  will  depend  much 
upon  what  fimction  is  lost.     The  auditory  apparatus  may  be  imperfect. 
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The  word-hearing  centiT  may  iiot  ac(.  Tiic  wortl-roi«i»relifiHliiip  o 
ter  may  be  inn  level  oped.  In  snch  ii)stano(>s  x\tt'  iiitoUi-ct  will  -^n! 
severely.  Unlike  the  normal  child,  which  coiiipnOieiuls  niHtir  tHi 
said  to  it  Ms  eurly  as  nmc  monthH  of  age,  iii  caaen  of  this  kind  oran[ 
hension  will  develop  very  late,  or  perlia{K<  never  ;  yet  (XHNi^toaulty  1 
the  development  of"  the  emissive  [wwer  (without  the  wonl-catupTvlm 
iiifj  ueiitiT)  wnrvls  may  be  heiinl,  Iciinu'd,  juid  roiieatc?d,  cimstttutinj; 
ei-li<il:iliii — ripeceh  without  idrn.  Sii]i[Mi-ini;  tlie  eniiw.-ivv  nnnnratui^  ai 
to  >j|illi'i-,  wi'  have  hearing  iiml  loinprchcn-ion  and  the  <U^vcloitm<ilfc 
thr  miiiil,  M't  ivitliiinf  tlie  \«m-rv  of  ~[.c,-i-li. 

Lik-iiii  i.nii„al,  llt^  idiot  nun  I...  inlrlliirent,  l.iit  siM>eeJ,lc«.  1 
.[.■^.■[ni..iu.,il  .-[■  _l;ini;iui-r  .■.nd  i_]Ll.-lli-,.ii<'.-  i-  nut  pamik-1.  Snilier  < 
tiin.''u-lii'*  two  kind-  o|'  umti-iu  In  idiots — a  motor  anU  n  Heiisury  HiiIm 
In  till-  lir-i  lie  can  not  talk,  thongJi  he  understaiide  ;  in  the  wrd 
uiiiliin'T  wliieh  is  said  in  underetoixl.  Jjiuigua^e  iavorj-  laU-  in  dnfd 
nient  in  idiots.  The  crowing  of  the  normal  infant  is  not  i)iV*n  (dieciV 
but  rneuningletM  and  mnnotonon^  cries  take  its  placf.  Tlw  lan'iu 
sounds  are  ^irliest  and  befit  emmeiatecl,tlie  lingual  and  hiltinl  Intent  i 
least  distinetly.  Wildermnth  dtLssifieR  the  dysarthrias  uud  lalotiatli 
of  idiot-  into  t«o  jiroLip-  : 

1.  Wli^n-  til.'  di-tiirl.aiice  of  speeeh  ia  the  direct  expression  of  1 
iMlcll.'i'tiial  liin-itv.  TIli'v  lack  ideas,  and  consequently  Imve  not  I 
woiil-5  liir  thf  espri-rf-ion  uf  thi-ni.  In  the  lowest  deifree,  the  idiot  ii 
vegetative  antomuljin  ;  in  :i  U-.<  ].rofoiind  degree,  he  is  Mke  a  child 
two  or  tliree  years,  with  iinpi'rl'ieti<in'  of  grammar  and  wvntax. 

2,  When  the  di-tiiiliunci'  of  -pceeh  is  a  complication  of  idincv,  < 
is  nicehuhii'id  rntlier  than  intellectual,  Wildermnth  has  rarely  "fiw 
-tLiiniillinr  -pfi'rh  in  tile  idiot,  and  never  stammering.  The!*  defi« 
;iiT  -.nmi'iimr-.  i'oiinil  in  inihreiles,  who,  moreover,  talk  ji  jji-csit  deal  a 
witliiiut  iIi'Hnite  ohjeet  ;  wlio  liave  onotnatoniiinia,  and  wlio  arc  silbj 
tu  tiMn-ilorv  sittaeka  of  excessive  and  innniiical  loquacity, 

Coii-iileriihle  loqiuicitv  i-,  oeciisioimllv  ol>aer\'ed  in  cases  of  acauii 
idio,.^.  '  ^ 

Ni-M  to  h(:iting,  the  vi-sual  Iract  and  the  word-aeeing  mid  comp 
hrudiii-  iviiii'r- I'orin  a  gre:it  rm'piivc  avemie  for  lanpruage  and  idc 
l!<ti<liu<i  will  !"■  ini|Hw>il.lc  to  snch  idiots  a-,  have  deft'pt  of  the  viw 
iipiiiiratn-  or  tlic-..'  emt.T-,  and  the  degree  of  acqnisition  of  this  po< 
will  di'pi'od  upon  the  degree  of  defect.  Then-  are  idiots  who  Im 
mrrrly  the  Ictti  r^.  otlicr-^  who  acquire  mono-yllaldes,  and  still  othi 
wlio  .■an  lie  t;niglit  to  read  iahorion.sly.  Simetinics  such  reading 
purely  auloiu;ilic,  williont  actnal  eorii|iri'lifii-ioii.  The  higher  the  gm 
of  idioey,  iailnM-ility.  or  tvclil.-niiiidiihif— .,  the  grcat*-r"  the  devfJfl 
iM.'nt  of  till-  Cicitliy.  tliongh  ffw  ol'  cither  .■lass  ever  attiiin  to  perfwi 
corriTt  riviiiiii,L'. 

The  "■W/('ti'/ci'nt(T  and  its  ansoelation  tracts  are  the  latest  portions  < 
tl)i>  ljii;rijj-t;r  ccrrhnd  k-i-i-  to  he  c-t;il)li-lird  in  m>rnial  casws  and 
thr  idii.t  are  apt  to  be  the  Kii;-t  well-eooHtitnt.d.  In  addition  to  its  i 
tiOh'ftiiiil  -ide,  then'  i-  a  <'i>niplicatiil  nni-enlar  eoin-di nation  required 
writing  which  also  renders  it  more  dithcull  liir  defectives  of  this  kin 
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They  may  be  taught  to  reproduce  letters,  but  the  characters  are  mean- 
ingless to  them.  A  few  write  quite  legibly,  though  seldom  or  never 
well.  As  Sollier  says,  their  writing  is  in  reality  drawing,  and  they 
like  to  copy  printed  letters,  curved  lines,  and  so  on.  There  is  a  certain 
tendency  to  write  with  the  left  hand  and  to  write  from  right  to  left. 

In  drawing,  such  as  learn  at  all  copy  slowly  and  uncertainly,  with- 
out ]>erspective,  and  never  draw  without  a  copy  or  model  ;  or  they  do 
the  work  impatiently,  and,  if  given  free  rein,  indulge  in  curious  and 
fantastic  scrawls,  such  as  are  figured  in  the  works  of  Sollier,  Bourne- 
ville,  and  others. 

Intelligence. — Since  intelligence  depends  \\\\ox\  the  acquisition,  con- 
servation, association,  and  production  of  ideas,  and  these  upon  the  con- 
dition of  the  sensory  organs  and  centers  and  language  centers,  it  is 
mainly  in  intelligence  that  the  idiot  deviates  from  normal  man.  The 
deviation  varies  much  in  degree,  from  almost  total  absence  to  a  condi- 
tion nearly  approaching  tlie  normal.  The  idiot  has  fewer  ideas  than 
the  imbecile,  and  the  iml)ecile  fewer  than  the  feeble-minded.  All 
classes  acquire  ideas  primarily  in  the  s^ime  way  as  the  normal  infant — 
through  the  senses ;  but  while  the  normal  child  later  on  acquires  ideas 
chiefly  by  means  of  language  and  imitation,  the  defective  continues  to 
make  use  mainly  of  the  senses  for  this  purpose,  owing  to  the  faulty 
development  of  the  language  centers.  Preyer  shows  that  questions 
and  names  are  understood  before  the  normal  child  can  s[)eak  (nine 
months),  while  idiots,  many  years  of  age,  may  have  an  intelligent  idea 
of  the  use  of  things,  yet  not  know  their  names  when  heard,  and  be 
unable  to  speak  them. 

As  regards  concrete  ideas,  such  as  the  different  qualities  of  matter, 
it  is  noticeable  that  the  idiot  appreciates  colors  (particularly  red),  rec- 
ognizes surfaces,  avoids  obstacles,  and  notices  the  difference  between 
round  and  square,  while  distances  and  space  are  not  comprehended.  As 
Sollier  correctly  says,  imitation,  which  is  a  source  of  ideas  for  infants, 
does  not  develop  the  intelligence  of  the  idiot ;  for  to  him  it  does  not 
furnish  an  idea,  but  creates  a  mechanism.  In  the  su])erior  grades  of 
idiocy  imitation  creates  an  idea  which  is  assimilated  by  the  intelligence  ; 
but  as  the  intelligence  can  not  retain  it,  the  result  is  the  same  as  though 
it  had  not  been  assimilated.  Still,  it  is  not  just  to  infer,  from  lack  of 
intellectual  expression,  that  there  is  complete  intellectual  inactivity. 
That  ideas  may  exist  in  a  bniin  apparently  inactive  is  shown  by  the 
phenomenon  of  intellectual  manifestation  induced  in  idiots  by  severe 
]>ain,  disease,  etc.  In  other  words,  the  intelle(»tual  receptivity  of  idiots 
may  be  greater  tlian  supposed,  until  some  irritation  occurs  strong 
enough  to  show  that  the  preceding  stimuli  have  left  their  effects  on  the 
brain  centers.  Thus,  Griesinger  rejwrts  the  case  of  an  idiot  who  could 
only  speak  a  few  words  until  he  contracte<l  hydrophobia,  when  he  began 
to  tiilk  of  events  which  had  taken  place  several  years  before. 

As  regards  the  conservation  of  ideaa,  we  nuist  remember,  says  Sollier, 
that  memory  is  hereditiir\',  organic,  or  acquired.  Hereditary  memory 
is  extremely  complex  and  difficult  of  explanation,  but  it  apparently 
occurs  in  idiots.     Organic  memory,  or  unconscious  memory, — viz.,  of 
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associatcil  movcrnents,  such  as  ^-alking, — although  sometiiuus  co[U{j 
jseiit  in  idiotic,  owing  to  defective  ucrvf  centers  and  lack  of  att»« 
,  nevertheless,  better  developed  than  eitlier  of  the  two  other  \iiri 
r'or  acquired  memory,  attention  is  utill  more  a  »ine  rjun  non,  and  a 
quently  tliis  is  tlie  least  developed  form  of  memorj  in  idiots.  Itia 
in  an  idiot  develops  slowly ;  at  first  its  existence  is  shuwn  only  1* 
stimulus  of  some  violent  excitement  This  indicates  that  meniorvt 
in  »o  far  us  the  conservation  of  the  image  is  concerned,  but  not  enoin 
its  reproduction  under  ordiniinr'  circumstances.  In  a  higher  defft 
the  development  of  laejnory,  the  idiot  can  reiall  the  niemorv  pietm 
seeing  again  the  original  object  (memory  for  ftxHl,  nicniorj-  for  nU 
Local  memory,  which  does  not  act  by  satisfaction  of  a  iiatiinil  no 
only  found  in  educahle  idiots  (remembers  his  own  Ik^^I,  ptc). 
memory  i^  fixed  by  rei^tition  of  the  sensation,  and  ha>9  not  an  em'* 
basis.  Th&4e  varieties  of  memory  are  simple,  anrl  do  not  net^^ 
language.  As  soon  us  languE^  exists,  a  much  wider  field  opena  fa 
memory. 

In  simple  idiots  there  is  no  association  of  ideas.  Tlie  prin 
forms  of  association,  snch  as  fear  and  the  hope  of  reward,  awake 
associated  ideas  in  them,  and  even  in  the  superior  types  of  idioc^*  < 
is  no  gn-Jit  development  of  this  fonn  of  memory. 

It  is  a  curious  anil  inexplicable  plienomcnon  that  in  certain  cast 
idiocy  there  may  exist  particular,  siK'cialized  memories,  sucIl  W 
musical  airs,  dates,  arid  numbers,  although  memory,  iu  itg  osual 
general  sense,  may  be  deficient.  Indeed,  as  a  rule,  the  memory  is  fi 
in  all  classes  of  idiocy,  and  even  in  cases  where  the  memory  is  i. 
well  constituted  it  is  ordiuarily  mechanical,  useless  to  the  po^M 
automatic. 

XaturuUy,  iw  abstract  ideas  r^ult  from  reason,  eomparison 
judgnitnt,  such  ideas  are  absent  in  the  lowest  order  of  idioc-v. 
found  idiots  have  no  idea  of  differences  of  persons  or  things.  Hi 
idiiit-'  may  he  able  to  appreciate  superficial  resemblances  and  difPere 
i-|i  ■■I'N  li'  iiili.r  and  form,  but  the  discernment  is  so  fatiltv 
ill'  'MT.  frequently  result. 

^   ;    I-  appreciate  resemblances  more  readily  than  difTom 

biiiij.lr  t;.  luiLtly/ationa  may  be  possible,  however,  to  all  cla.-^ses.  Ii 
lower  types  siicli  generalizations  occur  only  after  long  instruction 
once  this  power  is  acquired,  they  nmy  be  fairly  comft,  but  in  man 
the  higher  tlioy  are  ha.*ty  and  often  faulty.  In  educable  idiots '' 
those  >vho  can  not  talk,  there  is  an  appreciation  of  ntuiiber  and 
may  be  taught  to  count.  Addition  is  int>re  easily  learned  than  subl 
tion,  and  multiplication  can  only  be  leiirued  by  those  ^vith  fi 
developed  memories.  Division  can  rarely  be  taught  them,  and  nd 
idiotH  nor  imbeciles  can  understand  problems.     Tlie  superior  otiIwi 


idiocy  can  cmint  automatically,  but  rarely  are  able  to  do  s 


with  on 


understanding.  They  can  pay  two  and  two  make  four,  four  aiifl  i 
make  eight ;  but  n^ik  them  bow  many  arc  lour  and  three  and  ther 
at  sea.  To  count  beyond  ten,  the  unniber  of  the  fingers  is  li 
learned.     But  there  are  phenomenal  instances  where  the  mathenial 
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faculty  is  remarkably  developed,  as  in  the  cases  of  the  so-called 
"calculating  boys,"  some  of  whom,  it  is  true,  are  normal  in  other 
respects,  but  many  of  whom  are  mentally  defective,  belonging  to  the 
category  of  idiots  or  imbeciles. 

The  idea  of  tiviey  past  and  future,  has  seldom  a  place  in  the  brain 
of  the  idiot. 

Ideas  in  the  idiot  are  'too  feeble  to  be  fixed  ideas,  and  while  the 
higher  types  are  sometimes  subject  to  morbid  impulst^s,  there  is  not  a 
true  fixed  idea,  with  consciousness  and  jmin.  With  them  such  ideas 
should  rather  be  called  tenacious  ideas. 

The  association  of  id^as  occurs  by  resemblance,  contrast,  and  con- 
tiguity. In  the  profound  idiots,  with  few  ideas,  there  may  be  an  asso- 
ciation of  them  in  a  very  simple  way — viz.,  the  siglit  of  food  is  asso- 
ciated with  the  sensation  of  satisfied  hunger,  and  so  awakens  the  idea 
of  eating.  It  is  an  association  of  sensations  rather  than  of  ideas.  The 
association  of  ideas  should  arouse  the  critical  faculty.  The  judrpnent 
and  reason  in  idiots  are  ver>\ faulty.  They  are  founded  on  an  associa- 
tion of  few  ideas,  lack  precision  and  firmness,  and  find  their  expressions 
in  ambiguous  language.  A  judgment  is  not  always  the  rt»sult  of  reason- 
ing. For  reasoning,  there  must  be  some  obstacle  to  an  immediate  con- 
clusion. Justice,  promptitude,  and  fiimness,  which  are  qualities  of 
judgment  dej>ending  on  the  attention,  are  lacking  in  the  judgments  of 
idiots.  The  idiots  judge  very  falsely  on  account  of  lack  of  attention 
and  of  an  association  of  the  simplest  ideas.  All  their  sense  illusions 
give  rise  to  false  judgments.  Firmness  is  lacking  in  tlieir  judgments, 
as  they  have  so  little  interest  in  what  they  decide  upon. 

Many  imbeciles  and  feeble-minded,  however,  maintain  their  judg- 
ments with  tenacity.  They  often  have  a  very  higli  opinion  of  their 
own  intellectual  faculties.  This  presumption  leads  them  often  to  ex- 
treme blunders.  If  one  of  their  judgments  is  admitted  to  be  just,  they 
become  very  proud  of  it,  and  immediately  set  to  work  to  form  others, 
which  are  generally  absurd.  Doubt  which  suspends  action  is  rarely 
seen  in  any  form  of  idiocy.  The  first  impression  capable  of  forming 
for  them  a  judgment  is  followed  immediately  by  the  act,  like  a  true 
reflex.  Syllogistic  reasoning  does  not  oc»cur  either  in  idiots  or  imbe- 
ciles. Errors  of  the  senses  proceed  from  the  |)erceptive  apparatus 
rather  than  from  the  sensory  apparatus.  Since  in  idiots  and  imbeciles 
sense  |)erceptions  are  retained  in  brain  centers  either  undevelo])ed  or 
diseased,  and  the  memory  pictures  are  consecjuently  either  confused  or 
false,  the  association  of  these  pictures  is  consequently  faulty.  In 
idiots,  as  the  images  are  weak,  the  perceptive  reasoning  is  also  weak  or 
wanting.  In  the  imbecile,  where  the  images  are  more  numerous,  the 
association  may  be  falsified  by  a  badly  acting  perceptive  ct»nter.  In 
him  the  association  occurs  so  often  by  contiguity,  and  consequently  the 
deduction  is  ver^^  liable  to  be  erroneous,  as  contiguous  ideas  are  not 
necessarily  related  ;  hence,  incongruous  observations  and  unexpected 
actions. 

Sollier  emphasizes  the  difference  l>etNveen  idiots  and  imbeciles,  which 
may    be  seen    in    the  delirium   sometimes    occurring   in    these   cases. 
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Exevptionat  in  the  idiot,  when  it  occurs  it  i^  always  in  tlie  in 
form,  impravukiHl  and  without  motive.  It  is  a  delirium  of  aa 
imbtcilcs  thtre  are  attacks  of  niauiacul  excitement,  witli  inijHil 
kill,  tu  set  ou  lire,  or  to  break. 

With  re»|iect  to  t\x  proiUidion  of  iilmn,  tiicre  is  little  or  iiinm 
inferior  typcti  of  iiiiitcy,  ami  in  the  hiirher  j:n«les  tiie  iiitagin 
inchoate,  of  mi  utilit\,  and  nfvn  duvrird  to  tJiitifrs  that  an:  eviL 

Will,  Personality,  and  Responsibility  —  I'lie  elder  Segaio 
iipou  defect  of  will  uf- the  l>ii-,i",  of  idio<-_\,  l.iit  Ihe  will  !«  rath«T  a 
tlmii  a  local  funetinu  of  the  br^iu.  It  ha.s  no  delliiite  eaU 
encephnlon,  lesion  of  which  would  impair  or  destrr>y  it.  Ae 
says,  will  in  it^  i^iiiiplcHt  form  is  inanifestt^d  by  actions  aucumnlig 
the  satisfaction  of  natural  needs,  appetites,  and  destn^a.  Aocoi 
the  individual  mu,-.t  have  a  couacion^ness  of  tho;<e  necnls.  Sttdl 
ftciousnesfl  Tuay  be  verj-  much  bhmtcd  in  profi-mnd  i<liots,  aiid 
(juently  the  will  will  be  ulnioet  entirely  lackinj;.  Sucit  uu  iUi 
spiniU  being,  and  his  niuvemeuts  may  be  coiiipiired  to  the  rvSt 
nomena  seen  in  decapitated  frogs.  In  hiftlier  idiots,  tlie  will  i 
festcd  by  more  complex  movements,  which  are,  however,  taui 
becoming  secondarily  automatic.  Voluntary  control  «f  the  s\A 
occurs  only  in  idiots  who  learn  to  walk,  and  not  until  they  have  I 
Volitioiis  do  not  exist  in  the  lowest  order  of  idiots.  The  nio«t 
dei^ires  and  the  most  primitive  instincts  are  absent.  The  first  to 
is  desire  fur  foml,  but  it  may  manifest  itself  siniplv  bv  a  str 
out  of  the  liimd  or  a  cr>'.  In  idiots  in  whom  the  will  is  niorv  dcT 
and  hImi  in  inilKKiiles,  it  finds  its  expression  more  easilv  in  aetiot 
in  iuliiliitious. 

S-lf-ivMjiirf.  very  little  <]e\-eltiped  in  the  idiot,  plays  n  verv  im 
rflle  in  the  p«yclii)li)jry  of  tlie  imbecile,  and  by  catoring  to  it 
ofti'H  be  made  to  do  things  which  would  otherwise  he  impoa 
oblniu. 

luHfii-hml  moi-nwnfit,  or  acts  aecoTuiilishcd  under  the  iniliu 
Jnd^uieut  or  i-ea-nn,  ai'e  infrequent  in  the  idiot,  and  not  comuiou 
hifjher  unides.  Many  idiots  are  innajmble  <if  choice.  When  thf 
of  choice  i"  pri'sent,  it  is  often  exercised  with  difficultv.  He  d 
quickly  nnder-,taiid  th:it  of  two  thinjrs  he  nnist  t«ke  one  am 
tile  ril'iiiT — he  wiiiilw  to  t:iko  thi'ni  b.illi.  It  i.s  the  same  witl 
Between  Iwu  <le-'ir,ilil<'  olijec-ts,  the  supiTior  tyjie  does  not  hedtl 
tjikes  without  ivtieetiiin  the  one  he  slts  fir>t,  whieh  he  mar  ^ 
exehiin-,.  wlien  he  H-.-.  the  second. 

In  idioi-.  whn-c  \\\\\  a\»\  tiiodir  volitions  arc  so  foeble,  ma 
produces  liiili'  or  no  iiMilt.-.  It  is  the  eimtrarj-  in  ninnv  im! 
except  in  tliohe  whose  voluntary  impulsiveness  is  too  frreat.  '  Old 
the  higiier  gradcB  are  very  Busceptihle  to  suppcstion,  as  is  ^eoj 
fueility  with  which  mischief  is  <hnie  by  a  bmul  of  ind(«>eiUM,  ^hl 
lK..-n  'led  .in  by  one  of  their  nniuh.>r.  If  -iiti«Ci*tion  is  poss 
imbei'iles,  it  show:i  that  the  ideas  which  thi'v  alivjuly  |K>ssess  ar 
unstable,  and  are  ea-ily  rephu'e.1  by  new  one-.  It  hjis  a  great  t 
with  the  sutrjiChtihility  of  the  hy>tcrieal. 
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Consciousness  and  Personality. — As  consciousness  is  but  a  phe- 
nomenon adde<l  to  psychic  processes,  and  not  producing  them,  and  as 
the  personality  is  the  coordination  of  psychic  acts,  it  is  necessary  to 
form  bv  deiluction  our  conclusions  as  to  these  two  attributes  in  the 
class  of  people  we  are  studying.  In  absolute  idiots  it  is  not  probable 
that  any  act  is  accompanied  by  consciousness.  In  higher  idiots,  in 
whom  life  is  but  little  more  than  a  succession  of  disconnected  moments, 
it  is  not  possible  to  say  whether  they  have  consciousness  or  not ;  but  the 
personality,  if  present,  must  be  very  nidimentary,  since  an  essential 
of  its  existence  is  a  proper  appreciation  of  the  continuity  of  events. 

For  an  individual  to  have  consciousness  of  a  psychic  act,  it  is 
necessar}'  that  the  exciting  stimulus  have  a  certain  duration  and  inten- 
sity. Such  factors  in  the  stimuli  are  generally  wanting  in  idiots ;  and 
so  it  is  probable  that  most  of  their  psychic  phenomena  occur  without 
consciousness  ;  and  if  there  is  consciousness,  it  must  he  very  feeble. 
The  distinction  between  the  ego  and  the  non-ego  is  not  made  by  abso- 
lute idiots,  and  is  but  feebly  present  in  the  higher  idiots. 

In  many  imbeciles  consciousness  may  be  wanting  or  feeble,  but  in 
some  it  is  clearly  present,  together  with  a  perfect  idea  of  their  per- 
sonality. Further,  sometimes  in  delirium  they  have  ideas  of  grandeur, 
showing  an  exaggerated  conception  of  personality. 

Responsibility. — All  lower  types  of  idiots  are  unable  to  manage 
their  own  affairs  or  to  enjoy  their  civil  or  political  rights,  but  those  of  a 
higher  degree,  who  are  at  liberty,  may  have  these  rights. 

Psychologfical  Evolution. — In  every  degree  of  idiocy  there  comes 
a  time,  as  Sollier  well  says,  when  the  education  stops  and  further  mental 
progress  ceases,  and  when  the  only  hojxj  is  to  retain  the  results  which 
have  l)een  gained.  This  acme  of  development  varies  for  the  different 
psychic  functions,  so  that  one  faculty  may  still  improve,  while  another 
has  already  reached  its  cessation  point.  The  senses  continue  to  develop 
for  the  longest  time,  then  the  sentiments,  and  the  intelligence  the 
shortest.  This  is  tnie  of  all  classes,  though  the  j^riods  are  longer  in 
the  higher  grades,  where  all  of  the  faculties  are  more  equally  and  pro- 
j)ortionally  developed.  Thus,  in  inferior  types  intellectual  progress 
may  cease  at  the  age  of  six  or  seven,  and  the  sentiments  and  senses  con- 
tinue their  development  to  eighteen  or  twenty,  while  in  superior  grades 
the  improvement  of  senses,  sentiments,  and  intellect  may  cease  about 
the  same  time — viz.,  at  pubert}'. 

Sometimes  the  faculties  remain  stationarj%  at  others  they  retrograde 
when  the  limit  of  development  is  reached.  Retrogression  follows  the 
same  law  as  dementia — namely,  progressive  enfeeblement  of  will,  intel- 
ligence, sentiments,  and  sensations,  in  the  order  named.  When  retro- 
gression begins  in  the  simpler  forms  it  is  very  rapid,  but  in  the  higher 
types  goes  more  slowly  and  more  irregularly.  Purely  intellectual  gifts 
which  they  have  acquired  (reading  and  writing)  disappear  ver>'  rapidly. 
In  the  intellectual  downfall  of  the  superior  types  one  sees  from  time  to 
time  flashes  of  intelligence,  like  reflections  from  their  weakening  minds, 
but  such  are  not  observed  in  the  lower  forms. 

General  Pathological  Anatomy. — There  has  been  accumulated  in 


88G  MENTAL  DISEASES. 

literature  of  late  years  a  great  deal  of  valuable  matter  relating  to  the 
pathology  and  morbid  anatomy  of  idiocy,  so  that  much  new  light  has 
been  shed  uj)on  a  somewliat  obscure  subject.  The  investigations  of 
Sachs  and  myself  ^  into  the  causation  of  the  cerebral  paralyses  of  chil- 
dren, which  are  so  fre(juently  associated  with  the  various  degrees  of 
mental  impairment,  from  feeble-mi ndedness  to  pn)found  idiocy,  and  in 
which  we  found  meningeal  hemorrhage  to  l>e  so  commonly  the  primary 
lesion,  might  well  give  rise  to  the  belief  that  in  a  majority  of  cases  of 
idiocy  without  paralysis  and  in  idiocy  associated  with  epilepsy  we  are 
confronted  with  the  same  initial  lesion.  The  site  of  the  meningeal 
hemorrhage  is  the  determining  factor  in  the  establishment  of  the  symp- 
toms. If  the  Rolandic  area  be  mainly  implicated,  either  on  one  or  on 
both  sides,  we  have  a  hemiplegia  or  diplegia  as  the  result,  and  these 
paralyses  may  be  severe  or  light  according  to  extent  of  the  hemorrhage, 
and  may  be  associated  with  idiocy  or  epilepsy,  dej)ending  also  upon  the 
extent  of  the  lesion  and  upon  the  amount  of  irritation.  Again,  I  have 
seen  a  case  in  which  tliere  was  left  hemianopia,  epilepsy,  and  ver}-  slight 
mental  impairment,  pointing  to  a  meningeal  hemorrhage  over  the  right 
occipital  lobe.  Probably,  too,  some  of  the  cases  of  arrested  devel- 
opment of  the  speech,  with  or  without  enfeebled  mind,  are  due  to 
the  same  cause.  It  may  be  assumed  also  that  meningeal  hemorrhage 
often  occurs  as  the  initial  lesion  in  wliat  apj>ear8  to  be  idiojmthic  epi- 
lepsy. The  symptom  or  syndrome  produced  then  will  depend  upon 
the  location  and  extent  of  the  initial  lesion.  Asphyxia  at  birth  and 
convulsions  shortly  after  birth  are  in  themselves  significant  of  menin- 
geal hemorrhage,  and  in  our  study  of  etiolog>'  we  observe  the  gn'at 
frequ(Micy  of  these  symptoms  in  the  history  of  idiocy.  At  our  auto{>- 
sies,  which  are  nearlv  always  ma<le  vcjirs  after  the  initial  lesion,  we 
find  only  t(»rininal  pathological  stat(^s,  such  as  atrophy,  general  sclerosis, 
and  (^sts,  and,  unfortunately,  these  conditions  are  not  pathognomonic  of 
antecedent  hemorrhage,  for  they  also  are  the  terminal  stat(»s  for  em- 
bolism, thrombosis,  cerebral  hemorrhage,  meningitis,  and  meningo- 
encephalitis. What  oth(»r  evidence  have  we  that  proves  the  enormous 
preix)nd('rance  of  meningejd  hemorrhage*  in  the  etiology  of  the  terminal 
pathologi(^al  conditions  ?  It  is  in  the  testimony  of  the  investigjitors  of 
the  causes  of  still-birth.  For  instance,  Litzmann^  examint»d  101  still- 
bom  children,  finding  in  them  .*i5  cases  of  meningeiil  hemorrhage.  Par- 
rot,^ in  .*]4  autopsies  on  the  new-lx)rn,  found  5  with  blood  in  the  arach- 
noid cavity  and  26  with  hemorrhage  into  the  subarachnoid  space. 

The  study  of  Sarah  J.  McXutt,-*  of  New  York,  in  1885,  of  10 
similar  cases  addinl  valuable  testimony  to  that  alrwidy  given,  and 
showed  the  relation  between  meningeal  hemorrhage  and  asphyxia  and 
convulsions  in  the  new-born  in  a  manner  not  to  be  gainsaid. 

^"The  Cerebral  Palsies  of  Early  Life,  Rased  on  a  Study  of  One  Hundred  and 
Forty  Cases,"  *' Jour.  Nerv.  and  Ment.  Dis.,"  May,  1890.  See  also  pa]>er  on  same 
subject  by  author,  I^uis  Stiirr's  "Text  l)ook  of  Diseases  of  Clii  Id  reu,"  Pbila.,  1894,  and 
Sachs'  "  Nervous  Diseases  of  Children,"  New  York,  1895. 

2  "  Archiv  Hir  Gyn.,"  B<1.  xvi,  1880. 

•  "  Clinique  des  Nouveau-n^s,"  Paris,  1877.  *  "  Awier.  Joor.  of  Obstetrics." 
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Allnston  is  elsewhere  made  to  Herbert  R.  Spencer's  130  autopmes 
in  still-burn  children,  in  wliich  there  were  53  instances  of  hcmorrbnge 
from  the  pia  and  arachnoid. 

Tlias,  the  evidence  before  lis  in  favor  of  meningeal  hemorrhage  as 
the  initial  lesion  in  a  large  jiroportion  of  cases  of  idiocy  is  most  eoii- 
vim'in^.  Some  idea  of  the  cliametcr  of  the  terminal  statoe  found  in 
idiocy  may  be  derived  fn)ni  tliestudiesof  Wilmarth'  and  Bonrueville.' 
The  former  communicates  the  results  of  100  autopsies,  which  he  sum- 
marizes aa  follows : 

Sclerosis  with  atrophy,  12  ;  scl^rotie  tubereusc,  6  ;  diffuse  sclerotic 
change,  7  ;  d^enemtive  ehanjies  in  vessels,  ganglionic  cells,  or  raedul- 
larj-  sul>staticc,  not  constituting  true  strierosis,  15;  hydrocephalic,  5; 
geueml  cerehnil  atrojihy,  2 ;  non -development  in  various  lorms,  Ifi  ; 
iutiintile  heiiiorrliiigf,  1  ;    oxti'usivi'   adlic-iiMi  of  uienibraues   frtmi  old 


Fig.  SSt,— BniD  of  ■  dlp1i!gli 


meningitis,  3  ;  angioniatouB  condition  of  cerebral  vessels  (with  degener- 
ative changes),  1  ;  glioma  (with  sclentsis),  1  ;  porencephalia  (with 
non-development),  1  ;  of  31  cases  where  actual  disease  or  imperfect 
development  of  the  brsiin  proi>er  was  not  demonstrated,  there  was 
hypertrophy  of  the  skull,  (i  ;  acute  softening  (recent),  2  ;  demimicro- 
cepbalic,  2  ;  when  the  hniin  was  above  usual  weight,  but  the  convolu- 
tions large  and  vcr\'  simple  in  their  arrangement,  2, 

Our  examination  of  this  summary  discloses  the  fact  that  atrophies 
.and  difiiisG  sclerosis  were  demonstrated  in  2 1  of  the  cases  and  tuberous 
sclerosis  in  6.  It  is  probable  that  the  tuberous  form  of  sclerosis  has  a 
pathology  different  from  that  of  the  diffiise  form  and  more  resembling 
the  disseminated  sclerosis  of  neuropathologists.  Fifteen  of  AVilmarth's 
cases  are  recorded  as  presenting  degenerative  changes  in  vessels,  gan- 

'  ''Proceedings  Arn'o  Amer.  Inst.  Idiots  and  Feeble-niintied,"  1891. 
•  "  Rtwliiircheit  Bur  I'epilepaie,  I'iiliotie,"  eti-.,  Paris,  1880-1897. 
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glionic  cells,  or  medullary  substance,  "  not  constituting  true  sclerosis.'* 
There  was  evidently  some  resemblance  to  sclerosis,  or  this  author  would 
not  have  qualified  his  description  thus ;  and  it  is  more  than  probable 
that  the  condition  would  have  been  pronounced  one  of  genuine  diffuse 
sclerosis  by  experts  at  the  present  day.  Wilmarth  notes  16  cases  of 
non-development  in  various  forms.     He  writes,  in  this  connection  : 

"  Non-development  is  found  in  several  forms.  A  portion  of  the 
cortical  substance  may  be  thin,  and,  instead  of  following  the  typical 
arrangement  of  the  fully  developed  brain,  form  a  number  of  irregular 
folds,  which  may  be  so  small  and  numerous  as  to  resemble  a  mass  of 
angle-worms." 

This  is  evidently  the  condition  which  we  know  as  microgyria,  a  true 
pathological  process  probably  due  to  a  vascular  lesion  (thrombosis  or 
embolism),  and  not,  therefore,  a  fault  of  development.  Wilmarth's  ob- 
servations were  made,  many  of  them,  years  ago,  before  neuropathology 
had  attiiined  its  present  precision,  and  hence  have  not  the  value  of  later 
resejirches,  such  as  those  undertaken  at  Bic^tre  and  Upsala. 

Hammarberg  ^  has  made  one  of  the  most  valuable  contributions  to 
the  study  of  the  pathology  of  idiocy  in  literature.  His  study  enter» 
into  the  details  of  the  examination  of  the  brains  of  nine  cases  of  idiocy^ 
imbecility,  and  feeble-mindedness.  Several  of  these  were  epileptic  and 
paralytic  idiots.  His  pathological  investigations  were  controlled  by  the 
microscopic  examination  of  twelve  normal  brains.  The  results  were 
l)riefly  as  follows :  In  all  of  the  cases  of  idiocy  a  more  or  less  large 
jxirt  of  the  cortex  showed  arrest  of  development  at  a  stage  correspond- 
ing to  either  an  embryonal  period  or  the  period  of  early  infancy.  Only 
a  small  number  of  cells  reached  their  higher  development  or  were  de- 
stroyed durinji:  tlie  growth  of  the  cortex.  The  mental  defects  were  in 
direct  proportion  to  the  defects  of  the  development  of  the  cells,  and 
were  greater  the  earlier  the  period  of  arrest  of  development. 

As  regjirds  hydrocephalic  idiocy,  the  true  ]>athogeny  of  hydroceph- 
alus is  unknown.  It  is  generally  explainciil  as  being  due  to  a  chronie 
intmventrieular  meningitis,  a  congestion  of  the  ependyma.  But  in 
many  of  these  cases  nothing  abnormal  is  observed  about  the  ependyma 
save  thickening.  It  is  possible  that  a  (careful  study  of  the  manner  of 
secretion  of  the  cerebrospinal  flui<l  and  of  the  relations  existing  l>et ween 
the  ependyma  and  the  extiTual  serous  membrane  of  the  bratn  may 
help  to  elucidate  the  origin  of  the  disorder ;  for  there  is  some  reason  for 
believing  that  a  sort  of  current  of  fluid  flows  from  the  ventricles  into 
the  exterior  serous  cavity  through  the  fonimen  of  Magendie,  the 
foramina  of  Mierzejewsky,  and  two  other  foramina  which  have  been 
described,  but  are  of  uncertain  existence.  The  ventricular  walls  secrete 
the  cerebrospinal  fluid  and  the  exterior  serous  cavity  absorbs  it,  accord- 
ing to  this  theory.  Thus,  then,  there  may  be  three  processes  by  which 
primary  hydrocephalus  may  be  induced  :  hypersecretion  in  the  ventric- 
ular spaces,  occlusion  of  the  foramina  mentioned,  and  disorder  of  the 
absorbent  apparatus.  An  interesting  study  of  the  subject  along  this 
line  might  be  made. 

ff 

^  ''Studien  Uber  Klinik  und  Pathologie  derldiotie,"  by  C.  Hammarberg,  Upsalay. 
1895. 


When  the  fluid  U:^ins  to  inereBHc  in  the  ventricles,  these  become 
dilatetl,  as  u  rule  equally,  oc-casiunally  unequally,  from  obliteration  of  the 
foramen  of  Monro.  The  dilatation  niay  he  retitrict^^l  to  the  lateral  ven- 
trielt«,  ur  may  iuelude  the  tliird  and  tonrtti  idiso.  With  the  distention 
of  the  ventricles  <«>nipression  of  the  brain-suhstanw  takcK  place,  giving 
rise  to  functional  iin^Hiirment  of  various  kinds  and  deprecB.  With 
increase  of  pressure,  utmjthy  of  the  compressed  pnrts  occurs.  The 
septum  iH'tween  the  ventricles  may  disajipear  and  the  brain-euvelopt' 
become  thin   as  papi-r,  so  that  the   hydrocephalus  ia  like  one  enormous 


ijiliT  iinrt  iii1iT"prl»  '"  '"Ih  o«:l|>ll»l  lobw. 


cyst  filling  the  cranial  cavity.  The  Itasal  ^nglia  and  bniiu-steni 
become  flattened.  Examination  of  tho  eerebral  envelope  shows  atrophy 
and  degeneration  of  cells  and  fil)ers.  The  distention  may  go  on  until 
the  cerebral  tissues  and  the  membranes  vanish  almost  entirely.  Tlie 
amount  of  fluid  has  l>een  known  to  reach  six,  eight,  ten,  hventy,  and 
even  twentj'-aeven  pints.  The  following  is  an  instance  in  jK>int  (a  case 
from  the  Randall's  Island  Hospital  for  Idiots,  the  autojwy  of  which  I 
reported  at  the  New  York  Pathol<^ical  Societv.  See  "  Proeeediugs," 
1894,  p.  94): 

A  female   child,   aged   eighteen    months;   hydrocephalus,  whether 
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congenital  or  acquired  unascertained.  Circumference  of  head,  51.5  cm. ; 
anteroposterior  diameter,  IS  cm. ;  greatest  transverse  diameter,  15  cm. ; 
nago-oucipital  arc,  32  cm. ;  binauricular  arc,  34  cni. 

BltndneBS  and  nystagmus ;  widely  gii])ing  fontanels ;  sjnstic  di- 
plegia ;  occasional  convulsions,  and  just  before  death  opisthotonos. 
At  the  autoi)sy  sixty-four  ounces  of  reddish  serum  were  first  removed 
by  tapping  the  anterior  fontanel.  The  skull  and  dura  were  exceed- 
ingly thin.  Tlio  falx  cerebri  had  disappeared.  Cutting  through  the 
thin  dura,  nothing  was  to  be  seen  of  any  brain  proper  in  the  great  cavity 
of  the  head.  The  membranes  usually  covering  the  cerehnim  had  dis- 
appeared with  that  oi^n.  At  the  base  of  the  skull  tlie  floors  of  the 
ventricles  and  basal  ganglia  stood  out  prominently,  and  back  of  these 
parts,  lying  on  the  tentorium,  were  the  only  vestiges  of  a  cerebrum — 


parts  of  the  two  i)ci>ipitat  lobes.  On  removing  the  tentorium,  the  cere- 
heUuni  whs  foinid  ti>  Ik>  of  aUmt  nornui)  size.  Aricrosoopi«il  cxami- 
nutiiin  shiiwiii  dogenrration  anil  atrophy  of  the  hitoral  culnmns  of  the 
cord  (Fig.  ;J:{X). 

In  tliis  case,  then,  we  have  to  do  with  distention  and  atrophy  of  the 
encepliiiliiu  pushed  to  its  gn^qitest  extreme, 

Caw(^  IV,  in  a  series  of  autopsies  by  Bourneville,  is  a  good  illustra- 
tion of  the  nature  of  the  process  of  eompres^^ion  and  atrophy,  A  girl, 
a  complete  idiot,  dii-d  at  the  age  of  aliout  two  years.  Five  hundrwl 
grams  of  fluid  were  found  in  the  hniin-cavity,  the  brain-envelope 
having  heeome  men-ly  a  sac  of  varying  thiekncss.  For  instance,  in 
the  right  licmis|>here,  over  the  whole  of  the  temiK)ro-occipital  region, 
the  wall  of  cerehml  sultstuncc  was  but  a  millimeter  in  thicknes.-*,  and 
at  one  place  here,  near  the  fissure  of  Sylvius,  the  brain-substanec  was 
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absent  altogether  at  a  space  of  four  centimeters  in  diameter,  closed 
merely  by  a  fine  meningeal  veil.  In  this  case,  then,  the  process  of 
complete  atrophy  of  the  brain  was  am^ste<l  by  death. 

As  the  ventricular  cavities  dilate,  pushing  the  brain-envelope  with 
them,  the  skull-cavity  is  distended  and  the  cranial  bones  are  sej>a rated, 
made  thinner,  and  expanded  in  area.  The  enhirgement  of  the  head  is 
directly  proportional  to  the  youth  of  the  patient.  Cases  beginning  l)e- 
fore  or  shortly  after  birth  will  present  greater  expansion  of  the 
cranial  cavity  than  such  as  have  a  later  origin.  Sometimes  some 
sutures  give  way  and  others  become  synostosed.  Where  sutures  are 
separated  Wormian  bones  often  form,  or  a  membranous  connection  is 
established  betweea  the  cranial  bones. 

Occasionally,  in  these  cases  of  primary  hydrocephalus,  the  defects  of 
brain-substance  are  not  due  to  pressure-atrophy,  but  there  is  an  associ- 
ated condition  of  malformation  or  defect.  Thus,  in  an  autopsy  of 
Boumeville's,  on  a  girl  about  thirteen  years  of  age,  with  congenital 
hydrocephalus,  idiocy,  and  epilepsy,  the  hemispheres  of  the  cerebellum 
were  totally  absent,  the  cerebellum  being  represented  by  the  vermis, 
which  was  the  size  of  a  pigeon's  eg'^.  Perhaps  such  a  defect  is  due  to 
a  pressure-atrophy  beginning  very  early  in  fetal  life. 

As  regards  the  pathology  of  secondary  hydrocephalus,  we  possess  more 
definite  knowledge.  In  this  the  internal  hydrocephalus  is  caused  by  ob- 
struction of  the  veins  of  Galen,  or  by  obliteration  of  the  foramina  of 
Monro,  Magendie,  or  Mierzejewski.  Common  causes  are  tumors  of 
the  cerebellum,  such  as  sarcomata  and  tubercles.  Meningitis  may  act 
in  the  same  way.  The  amount  of  hydrocephalus,  ventricular  dilatation, 
and  expansion  of  the  skull  thus  induced  will  depend  directly  u{K)n  the 
youth  of  the  infant  or  child.  As  a  rule,  secondary  hydrocephalus  never 
reaches  the  extent  of  the  primary  form,  owing  to  the  rapidly  fatal  nature 
of  its  cause.  In  these  cases  we  seldom  see  pressure  effects  beyond  flat- 
tening of  the  convolutions  and  moderate  expansion  of  the  cranial  vault. 

An  exceptional  and  an  extremely  interesting  case  was  one  upon  whom 
I  made  an  autopsy  at  RandalFs  Island,  not  long  ago.  It  was  a  case  of 
very  marked  hydrocephalus  in  a  child  of  four  years,  in  which  a  small 
tumor  of  the  pineal  gland,  the  size  of  a  small  hazel-nut,  compressed 
and  obliterated  the  aqueduct  of  Sylvius.  Both  of  the  lateral  ventricles 
were  enormously  distended,  the  left  more  than  the  right,  and  contained 
twenty-four  ounces  of  clear  fluid.  The  third  ventricle  was  also  widely 
dilated.  The  fourth  ventricle  was  of  normal  size.  Microscopical  sec- 
tions of  the  quadrigeminal  region  reveaknl  the  obliteration  of  the  aque- 
duct. The  tumor  was  apparently  tubercular,  but  was  not  examined,  it 
having  been  mislaid  and  lost. 

The  cases  of  acute  hydrocephalus  due  to  meningitis  semsa,  and  the 
cases  in  which  a  defect  of  brain-substance  is  counterbalanccKl  by  an  equal 
bulk  of  cerebrospinal  fluid,  do  not  commonly  fall  under  this  heading. 

In  chronic  hydrocephalus  internus  there  seems  to  be  a  special  sus- 
ceptibility of  the  membranes  to  acute  disease,  so  that  at  autopsy  it  is 
not  uncommon  to  find  evidence  of  an  acute  meningitis,  simple,  hemor- 
rhagic, suppurative,  or  tubercular. 
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The  fluid  found  in  hydrocephalic  idiots  has  been  frequently  analyzed. 
In  a  case  of  Bournevillc's  the  analysis  of  the  hydrocephalic  fluid,  with- 
drawn nine  hours  after  death,  resulted  as  follows  :  Color,  pale  yellow  ; 
aspect,  clear  after  standing ;  reaction,  neutral ;  odor,  like  that  of  blood  ; 
consistence,  slightly  viscous;  density,  1.006;  organic  matter,  1.65; 
salts,  10;  total  fixed  solids,  11.65;  phosphoric  acid,  0.22;  sodium 
chlorid,  0.80 ;  albumin,  0.26  ;  leukocytes,  very  few ;  red  blood-cor- 
puscles, considerable. 

In  microcephalic  idiocy  we  recognize  three  distinct  classes : 

1.  Morphological  microcephaly,  in  which  there  are  no  pathological 
changes  in  the  brain,  but  simply  a  brain  arrested  in  its  development 
with  persistent  fetal  morphology. 

2.  Pathological  microcephaly,  in  which  the  small  size  of  the  head 
id  determined  by  morbid  processes  in  the  brain  (such  as  meningeal  hem- 
orrhage, thrombosis,  porencephalic  defects,  etc.). 

3.  Mixed  cases  of  microcephaly,  in  which  jmthological  processes  are 
superadded  to  or  associateil  with  true  morphological  microcephaly. 

The  following  table  gives  a  summary  of  the  pathological  conditions 
responsible  for  most  cases  of  idiocy  : 


Etiological  Factors. 


Hereditary  degeneracy. 


Hereditary  degeneracy. 


Hereditary  degeneracy. 


Primary  Lesions. 


Developmental    defects    of 
portions    of   the    brain, 
snch  as  corpus  callosuni, 
one  lieniisphere  or  part 
of  a  hemisphere. 


Micrencephalus,    with 
without  defects. 


or 


Vascular  disonlers  of  fetal 
brain. 


AgencHis  corticalis ;  slight 
changes  in  gn)s«  api)ear- 
aiice  of  brain  ;  nialdevel- 
opnient  of  microscopical 
elements. 


Partial  defects  like  ix)ren- 
cephalia,  raicrogj'ria. 


Diseases  of  mother  or  trau- 
ma to  mother. 

Fetal  disorders,  such  as 
syphilis,  asphyxia  at 
birth,  prolonged  lal)or, 
infantile  convulsions, 
febrile  diseases  of  child, 
cerebral  diseases  of  child. 


Terminal  Conditions  Found 
AT  Autopsy. 


Same,  with  compensatory 
hydrocephahiR  iutemns, 
extemus,  or  both  ;  com- 
))ensatory  thickening  of 
skull. 

Same.  Brain-sulwtance 
often  sclerotic  ;  deficient 
in  microscopical  ele- 
ments. Sometimes  com- 
]>ensiitory  hydro<'epbalii8. 

Same.  Sometimes  hydro- 
cephalus externns. 


Meningeal  hemorrhage  ; 
thrombosis ;  emlwlism  ; 
cerebral  hemorrhage ; 
meningitis ;  meningo- 
encephalitis. 


Uncertain    fetal    and    post-    Tumor  sometimes ;  otlener 


natal  causes. 

Antecedent   infectious   dis- 
eases of  mother  or  child  {?). 


unknown. 


Tuberous  sclerosis. 


Same.  Compensatory  hy- 
drocephalus and  thicken- 
ing of  the  skull ;  atrophy 
and  sclerosis  of  aife<*ted 
convolutions  or  lobes. 

Atrophy  ;  diffuse  sclerosis  ; 
cysts  ;  meningo -encepha- 
litis. 


Hydrocephalus. 


Tuberous  sclerosis. 
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In  amaurotic  idiocy  but  six  autopsies  have  been  made,  and  thus  far 
the  changes  found  may  be  considered  to  be  simply  degeneration  of  the 
gray  matter  of  the  cortex  and  of  the  anterior  horns  of  tlie  cord 
(Sachs).  1 

Diagnosis  and  Prognosis  of  Idiocy. — ^DiagrnoBls  of  Idiocy  in 
General. — It  is  seldom  difficult  to  make  a  diagnosis  of  idiocy  in  child- 
hood when  the  individual  has  reached  such  a  stage  of  development 
that  backwardness  and  deficiency  stand  out  in  prominent  contrast  to 
the  normal  average  of  intelligence  in  children  of  the  same  age.  Occa- 
sionally, however,  we  have  to  deal  with  some  species  of  insanity  in 
childhood,  in  which  case  the  matter  of  diagnosis  is  important  because 
of  the  more  favorable  outlook  for  insanity.  There  are  not  a  few  pa- 
tients cared  for  in  institutions  for  the  feeble-minded  and  idiots  in  which 
insanity  has  been  the  original  factor  in  the  mental  imjKiirment,  and 
when  the  histories  of  such  are  obscure,  it  is  almost  impossible  to  dis- 
tinguish between  ordinary  idiocy  and  what  may  be  truly  termed  a  ter- 
minal dementia  following  u[X)n  some  acute  insanity  of  childhood.  In 
these  cases  residual  symptoms  of  a  psychosis  can  be  our  only  guide. 

The  diagnosis  of  some  form  of  idiocy  in  infancy  is  far  from  easy 
unless  one  familiarizes  himself  thoroughly  with  the  manifold  steps  of 
development  for  the  first  few  years  of  existence.  Early  diagnosis  is 
of  the  utmost  importance,  not  only  for  the  benefit  of  the  unfortunate 
child  itself,  but  on  account  of  the  deep  solicitude  of  the  parents  for  its 
future.  One  of  the  chief  aids  in  differentiation  will  be  found  in  a 
study  of  the  physical  condition  of  the  infant.  The  shape  and  size  of 
the  head  should  be  carefully  noted  and  comj)areil  with  normal  shapes 
and  statistics.  Unfortunately,  there  are  no  elaborate  tables  of  head 
measurements  in  infants  and  children  as  yet  made  which  can  be  looked 
upon  as  a  final  establishment  of  the  normal  averages,  but  the  following 
figures  are  fairly  representative  of  cranial  measurements : 

Circumference  at  birth 36  era.  in  both  sexea 

Binauricular  arc 22   "     '*     '*       ** 

Naso-occipital  arc 22   "     '*     **       '' 

At  the  age  of  one  year  these  dimensions  have  increased  to — 

Circumference 44  cm.  in  both  sexes. 

Binauricular  arc 27    '*     *'     '' 

Naso-occipital  arc 30   '* 


K  (i  (( 


Malformation  and  asymmetry  of  the  head  should  be  taken  into  con- 
sideration. The  various  malformations  are  treated  of  in  another  chapter. 
The  presence  of  marked  anatomical  stigmata  of  degeneration  is  of  sig- 
nificance. Paralysis  of  a  limb  or  limbs,  if  of  cerebral  origin,  is  of  great 
importance,  indicating,  as  it  does,  some  lesion  of  the  brain,  which  may 
retard  or  restrict  mental  development  and  lead  to  paralytic  or  epileptic 
idiocy,  or  both.     Some  of  the  morbid  movements,  such  as  nystagmus, 

^  **A  Case  of  Amanrotic  Family  Idiocy  with  Autopsy,'*  by  Frederick  Peterson, 
M.  D.,  **  Jonr.  Nerv.  and  Ment.  Dis.,"  Jaly,  1898. 


JHKXTAL   DISEASES. 


ataxia,  eliorea,  or  athetosis,  may  be  present,  and,  as  syniptoius  of  i 
tier  of  the  central  nervous  system,  Khoiild  Iwid  to  a  t-sirefiil  invB 
tion  of  the  whole  mental  and  phyeical  organization. 

While  it  19  frequent  to  find  ovidence  of  idiocy  imiiio<liatply  al 
rtli  in  bodily  and  (ispocially  iii  cranial  and  facial  clianic-teri.stics, 
[ler  careful  examination  as  to  im^terfeet  action  of  the  sensations  i 
^lerceptious,  we  may  sometimes  recognize  i<liocy  in  cases  H-licre  pb\'5i 
evidence  is  wanting.  The  child  may  not  learn  easily  to  take  tiie  brei 
Its  cry  is  different  from  Uiat  of  other  children.  It  erica  wrtb 
motive.  Sometimes  there  is  congenital  blindnt-ss  or  Pong:enital  d* 
neae  (there  is  always  deafness  in  everj-  child  for  eevt-ral  days  aj 
birtli).  lu  the  normal  child  the  t;ense  of  smell  may  be  etiniiilaled  i 
mediately  after  birth,  and  ta«te  is  evident  in  a  few  days.  In  the  it 
these  special  senses  may  be  retarde*!  in  their  development,  or  abe* 
The  movements  of  the  eyts  are  generally  irregular,  aiitl  stmbismii 
frequent  until  the  end  of  the  second  month  in  normal  children,  so  ( 
in  the  diagnosis  of  idiocy  this  can  not  be  relii-d  upon  as  significant  uoi 
the  eye-movements  are  imperfect  after  the  third  month.  In  the  non 
child  the  eyes  follow  a  light  between  the  third  and  fourth  wt'eks  ;  in  i<lj 
tliia  ability  may  be  retanled  indefinitely.  The  normal  oliild  starte 
gentle  touches  on  the  third  day  after  birth.  The  new-born  idiot  mat 
immobile  or  feeble  in  ils  reactions  to  cutaneous  stimuli.  The  non 
child  laughs  at  tickling  in  the  eighth  week,  while  the  idiot  or  inib« 
is  not  incited  to  laughter  ordinarily  at  aU  in  the  earliest  vears  of  li 
From  these  facts  it  follows  that  in  defectives  we  must  exaruiue  the  a 
sorj-  organs  themselves,  so  far  aa  possible,  for  defects,  as  well  as  etx 
their  reactions  and  irairairetl  perceptions  of  sensations. 

Prcycr,  in  his  work  on  "^  The  Mind  of  the  Child,"  gives  a  conspec 
of  the  devilupnieut  of  the  nomnil  faculties  during  the  ifirst  forty  mon 
of  the  child's  life,  and  the  following  brief  abstract  is  made  thcre&tvn 
purposes  of  comparison  with  the  mental  development  of  the  idiot: 


NORMAL  CliTLP. 

Tirst  Mouth. — Sensitive  to  IJf/lii  as  early  as  first  and  second  dt 
Pleasure  in  light  nf  candle  and  in  bright  objects  on  eleventh  di 
HmrH  ou  fourth  day.  Discriminates  sounds  la.st  two  Weeks  of  mtta 
Starts  at  gentle  touches  second  smd  third  days.  Sensibility  to  tasle  abi 
entl  of  first  week.  StTong-smidiiig  substances  pi-oduce  mimetic  wo' 
ments  at  birth. 

Plea»urr  first  days  in  nursing,  in  bath,  in  sight  of  objects. 

liinconiforl  first  days  from  cold,  wet,  hunger,  tight  clothing. 

Smilea  on  twenty-sisth  day. 

Tears  on  twenty-third  day. 
Voufl-KOHM^^  m  first  month. 

Memory  first  active  as  to  taste  aud  smell ;  then  aa  to  touch  sis 
hearing. 

Incofirdinate  moremmln  of  llie  eyes. 
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Sleeps  two  hours  at  a  time,  and  sixteen  hours  in  twenty-four. 

Reflexes  active. 

Second  Month. — Strabismus  occasional  until  end  of  month.  Recog- 
nizes human  voices;  turns  head  toward  sounds.  Pleased  with  music 
and  with  human  face.  Sleeps  three,  sometimes  five  or  six,  houre. 
Lauglis  from  tickling  at  eighth  week.  Clasps  with  its  four  fingers  at 
eighth  week.  First  consonants  from  forty-third  to  fifty-first  days 
(am-ma,  ta-huy  go,  ard). 

Third  Month. — Sixty-first  day,  cry  of  joy  at  sight  of  mother  and 
father ;  eyelids  not  completely  raised  when  child  looks  up.  Accommo- 
dates at  ninth  week.  Notes  sound  of  watch  at  ninth  week ;  listens 
with  attention. 

Fourth  Month. — Eye-movements  perfect.  Objects  seized  are  moved 
toward  the  eyes.  Grasps  at  objects  too  distant.  Joy  at  seeing  self  in 
mirror.  Contraposition  of  thumb  in  grasping  at  fourteenth  week. 
Head  held  up  permanently.  Sits  up  with  back  supported  at  fourteenth 
week.     Beginning  to  imitate. 

Fifth  Month. — Discriminates  strangers.  Looks  inquiringly.  Pleas- 
ure in  crumpling  and  tearing  newspapers,  pulling  hair,  ringing  a  bell. 
Sleeps  ten  to  eleven  hours  without  food.  Desire  shown  by  stretching 
out  arms.     Seizes  and  carries  objects  to  mouth.     Consonants  /  and  h 

Sixth  Month. — Raises  self  to  sitting  posture.  Laughs,  and  raises 
and  drops  arms  when  pleasure  is  great.  "  Crows  "  with  pleasure.  Com- 
pares image  of  father  in  mirror  with  original. 

Seventh  Month. — Astonishment  shown  by  open  mouth  and  eyes. 
Recognizes  nurse  after  four  weeks'  absence.  Sighs.  Imitates  move- 
ments of  head,  of  pursing  lips.  Averts  head  as  sign  of  refusal. 
Places  himself  upright  on  lap. 

Eighth  Month. — Astonishment  at  new  sounds  and  sights ;  at  imita- 
tions of  cries  of  animals. 

Ninth  Month. — Stands  on  feet  without  support.  More  interest 
shown  in  things  in  general.  Strikes  hands  togetlier  with  joy.  Shuts 
eyes  and  turns  head  away  when  something  disagreeable  is  to  be  en- 
dured. Fear  of  dog.  Turns  over  when  laid  face  downward.  Turns 
head  to  light  when  asked  where  it  is.  Questions  understood  before 
child  can  speak.     Voice  more  modulated. 

Tenth  Month. — Sits  up  without  support  in  bath  and  carriage.  First 
attempts  at  walking  at  forty-first  week.  Beckoning  imitated.  Missed 
parents  in  absence,  also  a  single  ninepin  of  a  set.  Can  not  repeat  a 
syllable  heard.  Monologue  and  hints  at  imitation  (ma,  pappa,  tatta, 
appnpay  baba,  tdtd,  pa,  rrrr  rrra). 

Eleventh  Month. — Screaming  quiete<l  by  "  sh."  Sitting  becomes 
habit  for  life.  Stands  without  supjwrt  Stamps.  Syllable  correctly 
repeated.  Whispering  begins.  Consonants  6,  j),  t,  d,  m,  n,  r,  /,  g,  k, 
vowel  a  most  used,  w  and  o  rare,  i  very  rare. 

Twelfth  Month. — Pushes  chair.  Can  not  raise  self  or  walk  without 
help.     Obeys  command,  "  Give  the  hand." 

Thirteenth  Month. — Creeps.  Shakes  head  in  denial.  Says  papa 
and  mamma.     Understands  some  words  spoken. 
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Fourteeuth  Month. — Can  not  walk  without  support  Raises  himself 
by  chair.     Imitates  coughing  and  swinging  of  arms. 

Fifteenth  Month. — Walks  without  supi)ort.  Laughs,  smiles,  gives 
a  kiss  on  recjuest.     Repeats  syllables.     Understands  ten  words. 

Sixteenth  Month. — Runs  alone.     Falls  rarely. 

Seventeenth,  Eighteenth,  and  Nineteenth  Months. — Sleeps  ten  hours 
at  a  time.  Associates  words  with  objects  and  movements.  Blows 
horn,  strikes  with  hand  or  fcK)t,  gives  leaves  to  stag,  waters  flowers,  puts 
stick  of  wood  in  stove,  washes  hands,  combs  and  brushes  hair,  and 
other  imitative  movements. 

Twentieth  to  Twenty-fourth  Month. — Marks  with  pencil  on  paper, 
whispers  in  reading  newspaper.  Very  few  expressions  of  his  are  recog- 
nizable. Executes  orders  with  surprising  accuracy.  Tries  to  sing  and 
beat  time,  and  dance  to  music. 

Twenty-fifth  to  Thirtieth  Month. — Distinguishes  colors  correctly. 
Sentences  of  several  words.  Begins  to  climb  and  jump  and  to  ask 
questions. 

Thirtieth  to  Fortieth  Month. — ^Goes  upstairs  without  help.  Sen- 
tences correctly  applied.  Clauses  formed.  Words  distinctly  spoken, 
but  influence  of  dialect  appears.  Questioning  repeated  to  weariness. 
Approxijnates  manner  of  sj)eech  to  that  of  family  more  and  more. 

By  contrasting  the  mental  development  of  the  supposedly  abnormal 
child  with  these  observations  of  Preyer  upon  normal  development,  it  will 
not  be  difficult  to  appreciate  impairment  of  varj^ing  degree.  The  presence 
of  mere  backwardness  may  not  infrequently,  however,  be  observed  in  chil- 
dren that  later  develop  normally,  and  it  is  well  to  bear  this  fact  in  mind  ; 
but  the  combination  of  backwardness  in  the  development  of  the  sen- 
sations, perceptions,  ideation,  and  speech  with  marked  physical  signs  of 
degeiu»racy  or  brain  lesion  would  be  naturally  of  the  greatest  importance 
from  the  <liagnostic  j)oint  of  view. 

Diagrnosis  of  the  Form  and  Nature  of  the  Idiocy. — While  the 
diagnosis  of  the  presence  of  idiocy  is,  as  a  rule,  fairly  easy,  especially 
after  infancy  has  reached  the  stage  of  childhood,  the  diagnosis  of  the 
type  or  kind  of  idiocy  presented  is  often  attended  with  great  difficulty. 
Where  the  cerebral  disorder  or  defect  is  accompanied  by  striking  physi- 
cal peculiarities  or  malformations,  such  as  hydrocephalus,  microceph- 
aly, paralysis,  or  myxedema,  we  are  immediately  in  a  |X)sition  to 
classify'  the  type.  In  idiocy  associated  with  ei>ilepsy,  too,  we  can  readily 
approximate  the  type,  though  it  nuist  always  be  remembered  that  there 
are  three  <listin<'tive  ways  in  which  epilepsy  and  idiocy  are  correlated — 
viz.,  paralytic  idiocy  combined  with  epilepsy,  epileptic  idiocy  fnmi  a 
homologous  lesion  not  implicating  the  motor  centers  or  tracts,  and, 
finally,  dementia  in  childhcMKl  depending  upon  the  epilepsy.  The  trau- 
matic <'lass  of  eases  is  recognizcKl  either  by  the  external  evidence  of  in- 
jury to  the  skull  or  by  the  history  of  direct  relation  of  the  psychic 
symptoms  to  the  antecedent  trauma.  The  sensorial  type  of  idiocy  is 
distinguished  by  existing  or  foregone  loss  of  two  or  more  senses,  par- 
ticularly blindness  and  deafness.  The  amaurotic  tyjie  presents  a  char- 
acteristic syndrome — viz.,  flaccid  or  spastic  weakness  or  paralysis  of  the 
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whole  musculature,  diminished  or  exaggerated  tendon-reflexes,  dis- 
tinctive changes  in  the  fundus  leading  to  optic  atrophy,  and  marasmus. 
In  the  majority  of  cases,  then,  we  are  in  a  position  to  determine  readily 
the  form  of  idiocy  presented  by  the  patient  and  to  formulate  an  opinion 
as  to  the  nature  of  the  pathological  process  or  the  condition  underlying 
it ;  but  there  will  still  remain  a  considerable  number  of  cases  in  which 
diagnosis  can  not  be  made  during  life,  either  as  to  the  type  of  idiocy 
before  us  or  as  to  the  character  of  the  process.  Among  such  puzzling 
cases  will  be  those  indistinguishable  from  the  psychoses  of  early  life ; 
idiocy  following  meningeal  hemorrliage  and  meningitis  without  inducing 
either  paralysis  or  epilepsy ;  idiocy  due  to  tuberous  sclerosis,  and  the 
like. 

Diagrnosis  of  the  Degrree  of  Idiocy. — It  is  necessary,  for  purposes 
of  medicopedagogical  trejitment,  to  comprehend  the  degree  of  idiocy, 
not  only  to  determine  whether  it  is  simple  idiocy,  imbecility,  or  feeble- 
mindedness, but  to  ascertain,  as  far  as  possible,  the  ditferent  sliades  of 
each  of  these  ;  and  it  is  useful,  too,  to  watch  the  progress  of  a  case  under 
treatment,  and  to  record  from  time  to  time  the  advance  made  by  the 
patient  and  pupil.  Accordingly,  the  writer  has  drawn  up  what  may  be 
termed  a  species  of  mind  chart,  as  given  opposite.  The  physician  will  be 
familiar  with  the  ordinary  tests  for  common  and  special  sensibilities. 
The  intensity  and  duration  of  attention  may  be  studied,  in  the  same 
connection,  by  methods  which  will  readily  suggest  themselves  in  relation 
to  objects,  colors,  sounds,  smells,  and  tastes,  which  are  utilized  in  such  a 
way  as  to  demonstrate  perception,  the  retention  of  the  ]>erception,  and 
the  dumtion  of  such  retention.  The  chief  difficulty  will  be  in  deter- 
mining and  recording  the  purely  intellectual  features  of  the  case ;  but 
some  patience  and  perseverance  will  demonstrate  the  ability  and  degree 
of  ability  of  the  patient  to  acquire,  conserve,  associate,  and  produce 
ideas,  concrete  and  abstract ;  to  appreciate  resemblances  and  differences ; 
to  count,  add,  subtract,  and  divide. 

Prognosis. — As  regards  the  cure  of  idiocy,  there  can  not  be  any 
■difference  of  opinion.  There  are  few  cases — indeed,  almost  no  case — in 
which  improvement  to  some  degree  may  not  be  promised  under  proper 
conditions  ;  but  cure  there  is  none.  The  profound  idiot  may  be  regen- 
erated to  some  slight  degree ;  be  made  less  repulsive,  less  offensive,  less 
destructive.  The  imbecile  can  be  taught  cleanliness,  speech,  divers 
occupations.  The  feeble-minded  subject  is  susceptible  of  enormous  im- 
provement. It  is  impossible  in  any  case  to  predict  how  much  advance 
may  be  made  under  the  best  supervision,  but  it  will  be  safe  to  say  that 
the  methods  now  in  vogue  in  the  training  of  the  idiot  will  surprise  the 
relatives  or  guardians  by  their  efficacy,  and  there  is  no  case  so  unprom- 
ising and  hopeless  as  to  contraindicate  an  attempt  at  improvement. 
Left  to  itself,  even  a  mild  type  of  idiocy  will  not  only  make  no  prog- 
ress, but  will  be  certain  to  degenerate,  to  lapse  into  a  lower  grade. 
Shu ttle worth,  ^  in  reviewing  the  results  of  twenty  years'  experience  at 
one  of  the  large  English  institutions,  'states  that  of  patients  discharged 

*  Take's  **  Dictionary  of  Psych.  Med.,"  p.  (>7.>. 
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Mind  Chakt. 

i 

1 

r  obe9e)..„ 

Paralysis,  deformity,  or 

1.  gioow: 

i 

mperoiueut   (cheerft 

rioeei-b,  »■'<■. 

dfcfrcte. 

Sight. 

Hearing. 

Taste. 

Smell. 

TarlHe 

and  piiiti. 

iDtmxily 

of  nlteutiuii. 

IiiBtinrta. 

Hunger. 

Seirpres- 
erviition. 

Sleep. 

Voluntary 

menti; 
play. 

Sexnal. 

Iniita- 
tion. 

Morals  and 
HabitH. 

Tiilineffl. 

Destmc- 
tivenesa. 

Hnman- 

Vemeity. 

Poiit*- 

ObMlt- 

!■  Pleasure 
Scntinienta.   1*"'  ^"'' 

Affec- 
tion. 

Fear. 

Anger. 

Acquisi- 
tivetieas. 

Sbmine. 

I^iignase. 

Spcerli, 

Reading. 

WritinK.     Gesture. 

1 

Drawing, 

WUL 

Intellect. 

Ideas. 

Memory. 

Associa- 
tion of 
ideas. 

Itni»>n. 

thei^finom  after  folltnaaii^^  10  |%rr<>mis  )^itvtii«^voTiarlf^Mi|N|^ynii^ts  a^^n^W 
10  per  cent*  migiit  ittve  K(<>m(iio  ^h^  k»il  iIka  ^^^uvoii  mui^M^  ^<1^^^<<^M^ys 
and  about  20  per  cemu  w«>^  iv|^vrt\e^l  as  ii^^i^Ail  t^s  ilw^r  fHr^ii«  i^<  lhvi\\i\ 
This  bear$  out  the  earlier  eslimafo  of  St^iuK  >^lh>  nhW  ih^^  ^^  l^h^v  \\\^\\ 
40  per  cent,  have  be^xwne  c*paMe  of  Uh^  «M>iuMr\  imi^H^ih^^^  ol"  UH^ 
under  frigidly  cootiol^  <^  undeislamlii^  nh>ral  am)  ;4i>«^ii^|  a)v«hi^Hi^>i\t,^ 
of  working  like  two-thiixls  of  a  nian ;  ami  2A  to  .'^0  jvi^r  iviUx  inm^^<* 
nearer  and  nearer  the  standanl  of  manthnnU  until  s«>ino  of  i\\%^\\  \\\\\  \\\\\\ 
the  scrutiny  of  good  judges,  when  c^nnjwnxl  with  onluiary  \^>nu|j  \w\\ 
and  women," 

There  are  certain  features  in  einuuvtion  with  tho  difli^rt^iit  ty|^^  of 
idiocy  which  are  helpful  in  forming  our  opinion  tin  to  tho  phtlmhio 
future  of  a  patient.  For  instamH.%  it  may  Ih'  tukou  ti!«  tin  iixioui  \\u\\ 
the  greater  the  defect  or  injury  of  the  brain,  tho  pi^ofouudor  will  lu»  tlu» 
mental  impairment  and  the  more  diftiouh  will  be  tho  lalnir  of  brlu^lh^ 
about  an  amelioration  of  the  condition.  Tho  oarlicMS  too,  that  tlio  brahi 
is  hampered  in  its  development,  the  worno,  as  a  nili»,  Im  tho  prii^iMwU, 
This  holds  good  for  every  form  of  idi<M^y.  !Ioni»o  tho  otitliNik  liir  llio 
congenital  types  is  less  promising  than  that  for  (lit^  a(M|MhtMl,  and  lur 
idiocy  acquired  in  the  first  year  less  tlrnn  that  for  idioc'V  aiMiiilriMl  hi  (ho 
second.  Some  of  the  prognostic  indimtioiiH  of  tho  H|H*ohil  fttvusn  will 
be  discussed  under  their  respective  eaptioim ;  but,  in  gonoral,  H  iihiv 
be  assumed  that  microcephalic  idi(M;y  and  coiigonital  hytlhioonhalfo 
and  paralytic  idiocy  will  be  l>enefitcMl  hjant  among  tho  ty |m'«  oI'  lillooy 
discussed,  and  always  in  proportion  to  the  int^^nnity  of  tho  rnorbhl  pro- 
cess. The  sensorial,  traumatic,  and  tnyxodornatouM  forum  aro,  t'rhtlti 
paribusy  among  the  most  promising.  The  auiaiirotio  form  U  ^ouoriilly 
fatal.  Idiots  with  special  aptitudes,  or  u/wfji  miiumh^  t4*nd  to  oarly 
psychic  d^eneration.  Idiots  that  are  extremoly  roMtJowi,  an  mIiowm  \iy 
incessant  motion  of  the  hands,  arms,  hi*ail,  tnink,  or  try  connfuMf  walk- 
ing, are  generally  among  the  most  intnu.'tabh',  \w4*mm*  of  tliit  difli^'iilfy 
of  fixing  their  attention. 

Although  there  is  scarcely  €?ver  Uf  lie  *^u'iHmU'riH\  nn  mImWI  in  ^Si^mt 
improvement  of  some  kind  rao  f¥#t  be  Strtni^hi  uSfhti  Sty  Htmis\wm»  i'u\- 
tivation  of  whatever  residual  fi^tilti^  aiyl  futuii^rtpn  \^  ^0m^»md^^  U  U 
practically  Deoeaaary  to  ciasea^  Wfir^  irrt/i  U^A^^StuStU  iM^\  tifrtHt^fft^A^, 
It  is  practically  ao  because  a  majr/rity  ^ff  iit^^'  /M*y^iv^  *f^  P^iP^ 
among  the  poor,  who  can  hoc  ffmuoMtui  ^11  ti^f  itM?  w/^l  Mlffff4»  m  fh^ 
way  of  tieatiiKnC  caps,  and  tnammZf  ^'^  ^-/^M  fV  ^/0f$f0t^^fWs^Al^k 
assnine  the  eor^wmrjf^  ta^  of  driii^r  tl^  i^tr^  ffff  %\\  if#  i/>i</f  ^^^str/^-f.  %o 
commonity  erjold  pr#>aUr  b^  r>^ajd  <//f  %trj  ^^  rrfi^'UrtA-fc  f ^.,  "^^Htn^ 
the  idkcs  elamfefi  \0f  paMirr  an«ipr^>»  ^  -tftip^^^^  n^^  f^^  m^ 
oepdUe  of  ^scrk  iMr^t-jyyac  a^  tr/^«W  *ties\^*-j  *t^.  «*  r-. 'J<*7#^r^  /-/>i^  v, 
ask  the  ndfixj  •Ydht  ^nc^imXstKr^^  fr  >  '>?,  -^  *>a  yf'.fifU  ^Am^':^^^-^  ^%^ 
anxioQft  pareoEal  ^iftGraciifi^  trJT:  an^  -jja   -^-'t^-vl   *'V^   ^^^S^f^^^M^//^. 

difinzlxi^  ia  TM  ^tiirarjm  i/^  ir^'^fr^nru',   >'>/-*       J^*:<#^>^j.   -    *!/^>*i^ii-> 
W5e  fiaii  doc  xi^^r  s*  a  vart«ir-r  v»  *^^^(i*4t>    /'/•/>    -v^  <*^  v-i«^ft«s^A* 


still  earlier.  The  same  is  true  of  profound  cases  of  i 
myxedematous  idiocy.  The  rare  form  known  as  ai 
almost  invariably  &tal  in  infancy. 

General  Treatment  of  Idiocy. — ^The  treatment 
volves  the  employment  of  both  physician  and  teachei 
medicopedagogic  is  made  use  of  to  designate  this  <x>di1 
eal  and  educational  features  for  the  care  of  the  defec 
the  union  of  the  two  professions  for  such  purpose  the  « 
relatively  the  higher  and  more  important  position. 
services  of  trained  care-takers  or  nurses  are  not  to  be  o 
patient  will  profit  most  who  receives  the  properly  comi 
I>est  physician,  best  teacher,  and  best  nurse.  As  a  ru 
concurrence  of  necessary  aids  is  more  apt  to  be  found 
private  institution  than  in  the  home ;  but  that  it  is  pa 
treatment  at  home  under  favorable  circumstances,  is  n< 

The  methods  of  procedure  formulated  by  Itard,  exp 
and  employed  now-a-days  everywhere  in  private  and  j 
for  idiots,  with  modifications  induced  by  experience  s 
of  educational  s(^ience,  are  well  described  in  the  writing 
Shiittleworth,  Ireland,  Down,  and  others.  A  brief 
Ik'Iow  of  the  process  of 

Education  of  Idiots. — The  educational  treatment 
soon  as  the  <h'a^iiosi.s  of  defective  intelligence  is  made. 
pushed  vigorously  at  t(K)  early  an  age  ;  but  infancy^  w 
syst(»m  is  most  impressionable,  plastic,  and  pliable^  is  tl 
moditication  and  the  bringing  out  of  the  rudimentary  i 
which  are  the  foundations  for  the  later  conduct,  hal 
and  speech.  Patients  are  admitted  to  the  Bic^lare  ai 
the  age  of  two  years  and  over. 

In  order  to  understand  the  methods  of  pedagogic  trc 
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4.  To  teach  the  patient  the  use  of  language. 

5.  To  arouse  the  intellect  by  inculcating  ideas  of  length,  weight,  surface,  solids, 

form,  number. 

6.  finally,  to  carry  the  education  higher,  by  means  of  studies  in  natural  history  and 

all  sorts  of  manual  and  industrial  and  moral  training. 

Naturally,  some  of  these  purposes  are  attained  at  the  same  time  to 
a  considerable  degree  by  some  one  process  employed  in  education. 
Thus,  when  a  light  bean-bag  is  thrown  at  the  face  of  our  patient,  the 
attention  and  sensibility  may  be  so  feeble  that  it  is  not  noticed  at  first 
By  frequent  repetition  attention  is  developed,  sensibility  becomes  more 
acute,  a  reflex  movement  to  ward  ofl^  the  missile  is  aroused,  and  gradu- 
ally, by  successive  stages,  the  patient  learns  to  catch  the  bag,  to  throw 
it  back,  and,  finally,  to  go  through  a  simple  drill  with  it,  accompanied 
by  music.  This  single  experiment  then  improves  the  attention  and 
several  of  tlie  senses,  and  aids  in  developing  coordination  and  strength 
of  the  muscles. 

Attention. — ^The  degree  of  attention  is,  in  the  idiot,  an  indication 
of  the  degree  of  idiocy.  To  a  certain  extent  the  degree  of  attention 
noted  is  of  value  in  prognosis ;  for,  if  the  attention  can  not  be  aroused 
at  all,  no  progress  in  education  can  be  made.  Thus  the  first  step  in 
our  process  of  education  must  be  the  employment  of  methods  of  excit- 
ing attention.  The  most  useful  are  such  as  appeal  to  cutaneous  sensi- 
bility, to  the  eye,  and  to  the  ear.  But  even  if  these  are  in  abeyance, 
the  other  senses  afford  useful  avenues  of  approach  to  the  nervous 
centers.  Pricking,  tickling,  light  blows,  hot  and  cold  articles,  etc., 
may  be  used  to  attract  attention  through  the  skin.  Colored  balls, 
brilliant  pieces  of  cloth,  a  ray  of  light  in  a  dark  room,  the  magic 
lantern,  or  a  spectrum — such  things  may  be  variously  and  patiently 
experimented  with  to  fix  the  attention  of  the  eye.  A  loud  call,  a  bell, 
music,  a  gong,  or  even  a  pistol  shot  sometimes,  are  devices  for  exciting 
the  attention  of  the  ear.  Not  infrequently  months  of  patient  experi- 
ment must  be  traversed  before  we  are  rewarded  for  our  labors. 

Education  of  the  Sense  of  Touch. — The  methods  in  vogue  for 
developing  the  sense  of  touch  generally  aid  at  the  same  time  the  coordi- 
nation of  muscular  movements ;  hence  in  actual  practice  the  education 
of  the  hand  and  touch  and  also  of  the  eye  proceed  more  or  less  simul- 
taneous! v. 

The  idea  of  temperature  is  developed  by  plunging  the  hand  into  cold, 
tepid,  or  warm  water,  or  by  the  application  of  bottles  containing  water 
at  different  temperatures. 

The  sense  of  smoothness  or  roughness  of  surface  is  inculcated  by 
passing  the  finger-tips  over  a  board,  one-half  of  which  is  covered  with 
velvet,  the  other  half  roughened  like  a  grater.  Pieces  of  stuff  of  vary- 
ing degrees  of  roughness  or  smoothness  are  also  made  use  of.  The 
softness  and  hardness  of  objects  are  taught  by  the  handling  of  different 
objects,  such  as  hard  balls  or  cushions. 

The  child  is  taught  to  button  by  means  of  two  bands  of  cloth,  one 
with  large  buttons  and  the  other  with  large  button-holes  ;  to  lace  up  a 
shoe,  by  means  of  a  shoe  with  eyelets  a  centimeter  in  diameter,  and 
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alternately  hemmed  with  red  and  blue  leather ;  to  tie  knots^  with  the 
aid  of  a  pad  u|X)n  which  are  spread  strings  of  divers  colors. 

Stringing  beads  and  buttons,  sticking  pins  into  a  pincushion  covered 
with  dotted  stuff,  and  the  use  of  the  size-board  and  form-board  are 
useful  means  of  developing  tactile  sense,  educating  the  eye,  and  bringing 
out  some  of  the  faculty  of  calculation. 

The  Education  of  the  Bye. — After  the  ]>hysician  has  remedied  any 
existing  visual  defects,  it  becomes  the  duty  of  the  instructor  to  interest 
the  restless  and  inattentive  eye.  As  already  mentioned,  the  attention  is 
aroused  by  glittering  and  striking  objects,  and,  once  the  gaze  is  captured, 
the  latent  sense  may  be  drawn  out  by  many  devict»s  familiar  to  the 
kindergartner  and  teacher.  Particolored  balls,  variegated  sliapes  and 
colors  of  blocks,  spheres,  squares,  cubes,  illuminated  pictures,  gaudy 
stuffs,  the  spectrum,  the  kaleidoscope — all  of  these  play  a  r6le  in  the 
education  of  the  vision  of  tlie  defective  pupil.  The  matching  of 
ribbons,  wools,  or  cards,  and  the  discrimination  of  forms  of  blocks,  are 
methods  of  aiding  the  higher  development  of  the  visual  st^'nse.  The 
size-  and  form-boards  already  alluded  to,  and  the  use  of  graduated  rods 
to  be  placed  by  the  pupil  in  step-like  rows,  are  excellent  adjuncts. 
I^ater  (In  come  into  play  various  games, — dominoes,  ball,  croquet,  mar- 
bles, bean-bag,  hoops,  tennis,  skipping,  battledore  and  shuttlecock,  quoits, 
golf,  and  the  like, — in  the  employment  of  all  of  which  not  only  is  the 
vision  stimulated  and  improved,  but  there  is  a  gain  in  manual  dexterity, 
and  an  associated  development  of  some  of  tlie  psychic  functions.  The 
teacher  acquires  a  special  tact  in  leading  the  pupil  to  concentrate  his 
mind  u]K)n  what  is  being  done,  and  in  making  use  of  the  instinct  of 
imitation,  so  that  the  child  endeavors  to  do  as  the  other  pupils  are  doing 
or  to  follow  the  movements  of  the  instructor. 

Education  of  the  Sense  of  Hearingr. — After  the  physician  has 
made  sure  that  defective  hearing  is  due  rather  to  want  of  attention  tiian 
to  any  of  the  many  causes  of  deafness,  the  teacher  experiments  ujK)n 
the  sense  with  sounds  of  various  kinds — gongs,  bells,  sjx»ech,  instru- 
mental music,  and  songs — and  by  some  one  of  tiiese  means  the  ear  will 
at  last  be  reached  and  kept  open  until  it  becomes  an  avenue  for  im- 
pressions from  the  environment  to  travel  to  the  brain  for  registration  and 
the  rousing  of  new  cerebral  activities.  This  orgjin  in  the  defective  is 
ofUm  especially  alive  to  the  influences  of  melody  and  harmony,  to  songs 
and  jingles  and  rhymes.  Music  is  an  efficient  aid  in  the  various  drills 
and  games  made  use  of  later  on  in  the  child's  mental  development. 

Education  of  the  Taste  and  Smell. — While  these  senses  have 
not  the  importance  of  the  three  just  described,  it  is  still  useful  to 
stimulate  and  develop  them  as  far  as  possible.  The  child  can  l>e  taught 
to  discriminate  between  the  simple  taste  sensations — salt,  sweet,  bitter, 
and  sour — by  means  of  solutions  of  salt,  sugar,  quinin,  and  citric  acid, 
and  between  odors  that  are  noisome  and  txlors  that  are  pleasant  by 
means  of  tinctures  of  asafetida,  cloves,  and  nmsk,  and  divers  perfumes. 
Later,  he  leiirns  to  distinguish  flavors,  and  to  associate  what  is  good 
and  useful  with  pleasant,  and  what  is  hurtful  with  noxious  tastes  and 
smells. 
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Teachingr  to  Wfdk. — A  course  of  light  massage  of  the  lower  ex- 
tremities, together  with  exercise  of  the  joiuts  in  flexion  and  extension, 
is  undertaken  for  the  purpose  of  developing  suppleness  and  strength  and 
improving  the  nutrition.  The  child  is  then  regularly  placed  in  a  swing 
constructed  for  the  purpose,  with  a  vertical  board  in  front  in  such  a 
position  as  to  receive  the  advancing  feet  of  the  child  as  it  moves  to  and 
fro.  The  impact  of  the  feet  upon  the  board,  with  the  backward  swing 
caused  thereby,  in  the  course  of  time  gives  the  cliild  a  sort  of  pleasure, 
and  awakes  in  it  a  sense  of  the  dependence  of  its  movement  upon  the 
varying  pressure  and  impact  of  its  feet.  It  is  not  long  before  the  child 
is  enabled  to  use  its  legs  with  considerable  ease  and  skill  in  the  exercise. 
Having  attained  this  stage,  the  child  is  now  frefjuently  held  upright  on 
its  feet  and  then  placwl  l>etween  tlie  parallel  bars  sustained  by  its  arms, 
in  which  position  it  is  induced  to  make  efforts  at  walking,  at  first  for  a 
few  minutes,  but  with  gradual  increase  of  the  time  of  stay  each  day. 
Then  the  pupil  becomes  quickly  ready  for  a  wheel-chair,  which  is  merely 
a  modification  of  the  principle  of  the  parallel  bars,  the  supports  being 
on  wheels,  so  that  as  the  child  walks  it  moves  the  appamtus  about  with 
it  Later  on  it  is  taught  to  mount  and  descend  a  stair  by  means  of  a 
short,  stationary  step-ladder.  Alter  this  the  gait  is  rapidly  improved 
by  a  variety  of  exercises,  drills,  simple  dances,  and  the  like. 

Education  of  the  Hands. — Even  though  the  motions  of  the  hands 
be  incoordinate  and  without  force,  though  the  infant  may  be  unable  to 
do  anything  for  itself,  even  to  grasp  an  object  or  to  opi)ose  the  thumb 
to  the  fingers,  there  are  many  methods  of  overcoming  such  defects  and 
developing  the  normal  power  and  usefulness  of  the  hands.  Among  these 
is  the  employment  of  the  parallel  swinging-ladders  and  rings.  At  first 
the  child's  hands  are  applied  to  the  rounds  and  held  there  by  the  teacher 
during  the  execution  of  such  movements  as  standing,  sitting  down, 
raising  the  arms  high  above  the  head,  and  bending  forward  and  back- 
ward, swinging  to  and  fro,  and  so  on. 

As  the  pupil  makes  progress,  the  drill  is  carried  on  with  great  reg- 
ularity and  precision,  accompanied  by  spoken  commands  and  often  with 
music.  In  this  way  not  only  are  the  muscles  strengthened  and  coordi- 
nated and  the  use  of  the  hands  and  feet  perfected,  but  a  familiarity 
with  certain  words  and  ideas  and  their  association  is  created. 

The  use  of  blocks  in  building  up  various  structures,  with  the  subse- 
quent pleasure  of  tumbling  them  down  again,  is  as  useful  to  these  defec- 
tives as  to  normal  infants. 

Finger-exerdscs  with  the  ]>eg-board,  or  by  means  of  picture-ixjrforat- 
ing,  as  practised  in  the  kindergarten,  may  come  into  play  for  the  devel- 
opment of  the  finger  movements  of  the  hand.  Some  of  the  apparatus 
employed  in  educating  the  sense  of  touch  are  equally  valuable  for  train- 
ing the  accurate  movements  of  the  hands. 

Teachingr  Habits  of  Cleanliness  in  Person  and  Dress. — Idiots 
of  every  degree  are  slovenly,  awkward,  negligent,  unless  taught  and 
supervised,  and  the  lower  grades  are  incompetent  to  use  s]K)on,  knife,  or 
fork,  unable  to  care  for  themselves  in  any  way,  and  continually  drooling, 
sucking  their  fingers,  holding  the  mouth  open,  and  wetting  and  soiling 
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themselves.     It  is  of  paramount  importance,  then,  in  their  education  to 
make  every  effort  to  overcome  these  deficiencies. 

Such  cliiidren  as  are  unable  or  just  learning  to  walk  are  placed  by 
day  in  especially  constructed  chairs,  and  by  night  in  especially  prepared 
beds,  for  purposes  of  cleanliness,  and  must  be  watched  and  raised  at 
certain  hours  by  the  nurses.  It  is  surprising  how  many  will,  by  assidu- 
ous attention,  soon  learn  to  give  some  signal  to  the  care-takers  of  their 
needs,  aiid  in  the  end  acquire  control  over  themselves  in  this  regard. 
They  learn  to  expect  the  regular  batii,  and  those  who  progress  further 
become  systematic  in  ablutions,  cleansing  the  teeth,  and  all  the  little 
matters  pertaining  to  the  toilet.  At  the  table  they  are  taught  first  the 
use  of  the  spoon,  then  of  the  fork,  and  lastly  of  the  knife.  They  learn 
to  dress  themselves  and  to  make  themselves  neat  and  tidy,  and  ulti- 
mately to  brush  and  arrange  their  clothing,  blacken  their  shoes,  make 
their  beds,  etc.  All  of  this  instruction  requires  time  and  the  utmost 
perseverance  and  patience  on  the  part  of  the  attendants.  By  it  we 
also  train  the  liands,  the  senses,  and  tlie  intellect. 

To  close  the  mouth  and  prevent  drooling,  faradic  electrization  of  the 
orbicularis  oris  is  employed,  and  tlic  insertion  of  a  flat  piece  of  wood 
or  a  stick  of  licorice-root  in  the  mouth  is  useful.  The  teeth  need 
careful  looking  over  by  a  dentist  from  time  to  time,  and  daily 
cleansing.  Sucking  of  the  fingers  and  biting  of  the  nails  can  be 
overcome  by  application  of  aloes  and  other  bitter  or  disagreeable 
substances. 

The  Teachingr  of  Lan^ruagre. — In  idiots  we  must  begin  our  incul- 
cation of  the  us<»8  of  language  according  to  tlu^  laws  of  its  evolution  in 
the  normal  child,  first,  however,  correcting  such  defects  in  the  ear, 
mouth,  or  vocal  appiratus  as  are  amenable  to  medical  or  surgical  treat- 
ment. A  ciiild  first  develops  its  auditory  wonl-oenter  and  then  the 
motor  s|)eoc'h-center.  These  two  centers,  witii  an  association  tract,  are 
the  primitive  basis  of  language  in  the  child.  Often,  in  defective 
children,  a  course  of  gyuHUistic  exercises  of  the  lips,  tongue,  and  jaw 
will  be  a  necessary  adjunct  to  the  instruction,  and  in  erases  of  deafness 
the  lip-imitation  method  of  e<lucation  will  require  to  be  uswl. 

In  developing  the  motor  speech-center  the  child  begins  by  re|x»ating 
the  simplest  linguals  and  labials,  such  as  *^  dadda/'  "  tiitta,"  *'  mamma," 
"  ])apa,''  and  *^  babba,"  and  these  first  consonants  should  be  employed  in 
the  construction  of  the  new  words  to  be  learned. 

Music  is  an  excellent  auxiliary'  in  teaching  the  articulation  ami  use 
of  words,  and  Shuttleworth  recommends  Elliott's  "  National  Nurser}' 
Rhymes,"  set  to  pleasing  melodies,  as  particularly  adapted  for  tJie  pur- 
pose. The  interest  of  the  pupil  is  often  lM»st  secureil  and  sustained 
by  the  employment  of  objective  illustnitions.  The  naming  of  subjects 
of  pictures,  of  persons  and  things  about  the  room,  of  parts  of  the 
body,  and  the  imitiition  of  cries  of  animals,  are  means  of  arousing 
int<»rest. 

After  developing  the  word-hearing  and  the  motor  speech  centers, 
the  visual  and  writing  centers  will  recjuirc  education,  and  the  methods 
in   vogue  are  analogous  to  those*  of  the   kindergarten.      Boumeville 
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recommends  the  use,  first,  of  black  letters  twelve  centimeters  high  ;  then 
an  alphabet  with  the  consonants  in  black  and  the  vowels  in  red,  the 
letters  six  centimeters  in  height ;  then  letters  of  ordinarj'  size ;  and, 
finally,  the  repetition,  in  chorus,  of  letters  and  words  placed  before  a 
class.  This  collective  exercise,  in  which  imitation  plays  a  great  part, 
contributes  markedly  to  the  development  of  speech.  Figures  are 
employed  in  much  the  same  manner,  and  counting  is  learned  from 
some  of  the  various  apparatus  already  described,  as  wdl  as  from 
simpler  and  more  interesting  devices,  such  as  the  use  of  the  fingers, 
shells,  marbles,  buttons,  beads,  and  the  abacus.  The  nursery  game  of 
keeping  shop  is  especially  useful  for  developing  the  ideas  of  number, 
weights,  and  values. 

Writing  and  drawing  are  taught  by  means  of  sand-4K)xes,  blackboard 
exercises,  and,  finally,  drawing-books.  The  knowledge  of  fonn  is  best 
inculcated  by  modeling  in  clay,  and  by  reproductions  in  clay  or  wood 
of  surface  drawings. 

From  these  primary  lessons  it  is  but  a  step  to 

Manual  and  Industrial  Trainingr* — When  the  pupil  has  reached  a 
certain  stage  of  mental  development,  every  effort  is  made  to  further 
the  training  to  such  an  extent  as  to  subserve  the  demands  of  health  and 
utilitv.  Methods  of  manual  and  industrial  education  are  best  furthered 
in  institutions  in  which  every  variety  of  occupation  commensurate  witli 
the  individual  needs  and  tastes  of  the  pupils  can  be  satisfactorily  carried 
out  In  most  existing  institutions  it  is  true  that  the  ideal  system  of 
care  and  development  of  defectives  has  not  yet  been  attained,  but  the 
tendencies  of*  the  present  time  are  in  tlie  right  direction.  The  insti- 
tutions of  the  future  for  all  classes  of  dejiendents,  for  idiots,  for  tlie  in- 
sane, and  for  the  inmates  of  prisons  and  reformatories,  will  doubtless  he 
modeled  on  the  colony  plan.  They  will  be  village  settlements  or  com- 
munities wherein  the  chief  industries  will  be  such  as  relate  to  the 
housing,  clothing,  feeding,  etc.,  of  their  inhabitants,  thus  bringing  into 
existence  all  of  the  occupations  which  tend  to  utility  and  economical 
administration.  The  scheme  is  well  exemplified  and  successfully  dem- 
onstrated by  the  evolution  of  the  Craig  Colony  for  Epileptics  at 
Sonyea,  N.  Y.  Were  I  called  upon  to  draw  up  an  outline  of  a  plan  for 
a  colony  for  idiots,  it  would  be  somewhat  as  follows : 

1.  In  the  first  place,  there  should  be  an  abundance  of  land,  at  least 
an  acre  for  each  inhabitant.  The  site  should  be  selected  with  due 
regard  to  fertility  of  soil ;  for  agriculture,  stock-raising,  and  gardening 
should  afford  employment  for  the  majority  of  the  pupils. 

2.  Convenience  of  access  to  managers  and  patients  and  their  friends 
is  a  desideratum. 

3.  In  the  constniction  and  arrangement  of  buildings  the  country- 
village  idea  should  never  be  lost  sight  of,  and  the  farmstead  grou|>— 
the  cottages,  villas,  schools,  shops,  and  so  on — should  be  simple,  inde- 
pendent, homelike,  and  surrounded  by  their  own  little  gardens,  hedges, 
etc.,  in  conformity  with  such  design. 

4.  So  far  as  possible,  each  house  should  constitute  a  home  circle, 
the  number  of  meml>ers  being  limited  to  ten  or  fifteen. 
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r>.  An  administration  building,  a  small  hospital  for  the  sick,  special 
villas  for  the  infirm,  bed-ridden,  ineducable,  and  disturbed  classes,  a 
gymnasium,  a  library,  a  museum,  and  swimming-  and  rain-bath,  are 
among  the  separate  structures  required  in  addition  to  those  already 
mentioned. 

().  The  educational  features  of  the  colony  will  be  carried  on  in  ordi- 
nary schools,  Sloyd  schools,  trade  schools,  and  so  on,  and  everything 
that  may  contribute  to  the  furtherance  of  mental  development  should 
be  encouraged.  Thus  the  field  study  of  natural  historj'  is  one  of  the 
most  satisfactory  means  of  arousing  the  intelligence,  interest,  and  activity 
of  the  pupils.  Trees,  garden  produce,  and  flowers  should  be  labeled 
with  their  names,  l)otanical  and  zoiilogical  gardens  should  be  estab- 
lished, and  the  collection  of  rocks,  leaves,  plants,  insects,  birds,  etc., 
made  a  part  of  the  system. 

7.  In  developing  the  industries  of  the  colony,  such  should  first  be 
instituted  as  will  serve  economical  purposes.  The  aim  should  be  to 
prcnluce  most  of  the  foodstuffs  required,  to  carry  on  domestic  work,  to 
make  and  mend  the  wearing  apparel,  to  accomplish  ordinary  repairs,  to 
construct  new  buildings,  and  to  fashion  the  furniture. 

8.  The  whole  scheme  requires  to  be  under  medical  supervision, 
an<l  the  scientific  asjiects  of  the  community  tlius  created  should  he 
ke])t  continually  in  mind.  This  necessitates  the  establishment  of 
psychological  and  pathological  laboratories  after  the  most  approved  style. 

As  an  instance  of  what  siKKjies  of  work  may  be  done  by  defectives 
in  institutions,  Bourneville's  statistics  of  occupations  at  Bic^tre  for 
1897  show  that  there  were  187  children  employed  in  the  various  shops 
and  workrcK^ms,  among  them  being :  10  bruslmiakers,  24  car|>enter8,  9 
printers,  14  loeksmitlis,  51  tailors,  28  shoemakei's,  and  14  straw-  and 
cjuie-workers.  The  hemiplegies  work  exclusively  at  sewing,  and  the 
blind  with  straw  and  cane.  The  colony  ])lan,  however,  would  insure  a 
greater  amount  of  healthier  work  out  of  d(K)rs  than  is  possible  at  such 
a  place  as  Bicotre,  and  would  be  more  remunerative  to  the  administration. 

Moral  Trainingr  and  Discipline. — Much  as  the  inculcation  of 
moral  ideas  is  needed  for  normal  children,  defectives  require  even 
more  attention  in  this  respect;  for  in  them  the  abrogation  of  higher  in- 
telligence is  associated  naturally  with  feeble  inhibitive  ]X)wer.  Thus 
they  easily  give  way  to  the  lower  instincts,  and  are  prone  to  acquire 
vicious  habits  of  conduct  and  s|wech.  In  some  cases  the  moral  obliquity 
is  so  great  that  it  constitutes  the  so-adled  moral  imbecility,  and  little  can 
be  accomplished  for  their  improvement.  But  the  majority  of  defectives 
are  susceptible  to  the  influences  of  a  gocxl  environment  and  moral  disci- 
pline. Imitation  of  the  teacher  and  of  playmates  and  schoolmates  counts 
for  much  with  them.  The  judicious  instructor  and  care-taker  can,  by 
firm  and  kindly  guidance,  accomplish  great  go<xl  in  this  res|)ect,  and  it 
should  always  be  kindly  guidance,  never  coercion.  There  is,  however, 
merit  in  the  em|)loyment  of  a  system  of  rewards  and  punishments 
a<hipted  to  the  idiosyncrasies  of  the  different  pupils.  A  few  words  of 
encouragement  or  praise,  or  trifling  compensations  in  the  way  of  extra 
allowances  of  food,  delicacies,  recreations,  or  small  wages,  appeal  dis- 
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tinctly  to  some ;  while  words  of  disapproval,  the  curtailing  of  things 
pleasant  to  the  palate,  the  deprivation  of  some  anticipated  pleasure,  and 
so  on,  have  especial  influence  with  others.  It  is  a  good  plan  to  dis- 
tinguish the  pupils  for  meritorious  conduct  and  industrial  accomplish- 
ments by  distinctive  dress,  thus  appealing  to  tlieir  ambitions.  It  is  well 
to  establish  three  or  four  grades  to  be  thus  distinctively  recognized,  for 
nothing  is  more  human  than  the  instinct  to  ap|)ear  well  to  others,  to  be 
among  the  best-dressed.  The  instinctive  desire  of  the  siivage  for  orna- 
ment is  no  stronger  than  that  of  the  most  civilized  being  for  good 
clothes.  The  mentally  feeble  are  no  strangers  to  this  feeling,  and  their 
good  conduct  can  be  enhanced  and  maintained  by  promotion  to  a  better 
clotheil  division,  and  their  shortcomings  well  punished  by  reduction  to  a 
lower  rank.  Corporal  punishment  is  both  necessary  and  useful  in  ex- 
treme cases  with  vicious  tendencies,  but  should  be  a  last  resort  even  here. 

By  the  means  just  described,  and  by  other  devices  that  will  sug- 
gest themselves  to  the  wise  and  tactful  person  whom  we  suppose  to  be 
intrusted  with  their  care,  these  unfortunates  may  be  taught  obedience, 
j>erseverance,  responsibility,  and  regard  for  the  rights  of  others,  and  be  im- 
bued with  some  knowledge  of  the  great  laws  of  justice,  beauty,  goodness, 
and  religion  which  rule  the  ideal  world  of  humankind. 

Physical  Culture. — The  tendency  to  incorrectness  of  gesture  and 
bearing,  the  great  lack  of  strength  and  grace,  among  idiots,  must  be 
overcome  by  systematic  education  of  the  muscles.  There  should  be 
courses  of  gymnastic  exercises  and  drills,  with  song  and  instrumental 
accompaniments.  The  drills  may  be  made  with  wands,  light  dumb- 
bells, etc.  Military  drill  is  excellent  for  both  girls  and  boys.  Dancing 
is  beneficial  to  both  mind  and  body.  Bourneville  has  introduced 
fencing  at  Bic^tre,  but  does  not  speak  of  it  with  enthusiasm. 

The  Medical  Treatment  of  Idiots. — The  medical  and  surgical 
treatment  of  the  different  forms  of  idiocy  is  thoroughly  discussed  under 
their  several  chapters  in  this  book,  and  it  is  intended  here  to  refer  only 
to  the  treatment  of  certain  general  conditions  met  with  in  all  classes  and 
grades  of  idiocy.  Among  such  conditions  are  some  that  relate  to  hy- 
giene, and  others  that  pertain  to  bad  habits,  general  dise^ises,  and  the  like. 

Hydrotherapy. — ^The  rain-bath  is  nowadays  considered  a  necessary 
adjunct  to  all  public  institutions,  because  of  expedition  in  its  use  and 
[>erfect  cleanliness.  Such  baths  should  be  the  daily  morning  nile  of 
defectives.  The  skin  is  kept  in  a  hygienic  state,  the  circulation  is 
stimulated,  and  general  nutrition  is  improved  by  the  morning  bath.  In 
lethargic  or  apathetic  states  the  cold  spinal  douche  is  beneficial,  while 
in  very  restless  patients  the  prolonged  warm  bath  and  wet-packs  at 
night  often  materially  aid  in  overcoming  the  condition. 

Clothing^. — One  of  the  noteworthy  stigmata  of  degeneration  common 
to  all  classes  of  idiocy  is  a  diminished  resistance  to  external  influences 
and  diseases.  They  catch  cold  easily.  Tuberculosis  and  other  lung  dis- 
orders account  for  nearly  seventy-five  ]>er  cent,  of  the  mortality  among 
them.  Diarrheas  are  common.  Hence  it  is  important  that,  among 
other  things,  considerable  attention  should  be  given  to  clothing.  Woolen 
undergarments  of  warm  and  light  texture  should  be  the  rule.     The 
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outer  clothiog  should  be  lights  durable,  neat,  of  prevailing  cuts  and 
styles^  and  none  of  the  clothing  should  in  any  way  impede  or  restrict 
the  free  motions  of  the  limbs  and  trunk. 

Food. — ^The  dietary  for  this  class  of  defectives  should,  in  my 
opinion,  closely  approximate  that  of  epileptics — i.  e.,  it  should  be  chiefly 
vegetable,  with  the  free  use  of  milk  and  eggs,  and  meat  but  once  daily. 
Simplicity  of  food  and  simple  cooking  are  essential.  The  dietary  need 
not  be  80  elaborate  as,  for  instance,  in  hospitals  or  asylums,  where  acute 
disorders  are  commonly  treated,  and  where  the  percentage  of  cure  ie 
expected  to  be  large.  Idiots  are  apt  to  overeat,  and  hence  the  chief 
requisite  is  to  regulate  the  pei'  capita  allowance  to  just  the  amount 
necessary  to  maintain  a  roUist  state  of  physical  health.  Overeating  is 
probaMy  responsible  for  much  of  the  diarriiea  commonly  obser\'ed 
among  these  cases. 

CJeneraJ  Bodily  Health. — Yery  common  is  a  condition  of  general 
deUlity,  which  must  be  met  by  appropriate  tonics,  nutritive  foods, 
special  baths,  massage,  and  regular  exercise.  The  great  mortality  from 
tuberculosis  should  lead  the  physician  to  a  regular  examination  of  the 
viscera  for  symptoms  of  that  disorder.  When  discovered,  the  usual 
precautions  should  be  taken  to  isolate  the  patient  and  to  build  up  the 
oonstitutton  in  every  way.  Parasitic  and  ner\'ous  skin  diseases  will 
often  need  attention.  The  prevailing  mucous  diarrheas  are  treated  by 
the  usual  remedies  and  by  careful  regulation  of  the  kind  and  amount  of 
food.  Owing  to  feebleness  of  constitution  and  diminished  resistance  to 
diseases,  especial  danger  attaches  to  acute  infectious  fevers  in  idiots. 

Masturbation. — The  prevalenc^e  of  this  pernicious  habit  among  all 
classes  of  idiots  is  only  too  pronounced.  In  the  lowest  grades  it  i.s  un- 
common, but  among  tlie  imbwiles  and  feeble-minded  it  is  one  of  the 
most  intractable  of  conditions.  Theix*  are  few  agents  and  devices 
which  have  not  been  tricnl,  and  usually  vainly,  to  ])revent  the  practice. 
It  is  only  rarely  that  vcsiciition  of  the  genitals,  punishment,  mei*bani<.^l 
restraint  of  the  limbs,  and  swlative  drugs  have  any  eifect  in  the  tn*at- 
ment  of  defectives.  Indc(>d,  they  might  usually  as  well  be  left  untried. 
There  have  been  very  few  ex])eriments  of  the  method  of  cure  by  cjis- 
tnition,  for,  naturally,  professiorud  opinion  is  too  conservative  to  uiuler- 
take,  without  long  and  careful  deliberation,  so  radical  a  remedy.  I  know 
*  of  but  one  institution  where  cjistmtion  has  been  aj)j)arently  adopted  as 
a  ]>art  of  the  rc»gular  system  of  ejire  and  treatment.  The  superintendent 
of  the  Winfield,  Kansas,  Asvluni  for  Idiots  has  had  Ix'tween  twcntv 
and  thirty  boys  who  were  inveterate  mastnrbators  subjected  to  i^strji- 
tion,  with  excellent  results.  Not  only  were  their  vicious  habits  put  an 
end  to,  but  there  was  marked  ])hysical  improvement  in  all,  and  great 
mental  improvement  in  most,  of  them.  There  would  swin  to  bo  ik» 
reasonable  objt^ction  to  ojK'nitive  ]>r<K»edure  in  such  cases,  though,  ]>er- 
haps,  it  is  hardly  nccessaiy  to  go  so  far  as  castration.  Ligature  of  the 
vas  <lefercns,  or  ]K>ssibly  section  of  some  branch  of  the  pudic  nerve, 
might  serve  as  well.  At  any  rate,  some  method  of  this  kind  is  well 
worthy  of  consideration,  though  the  ultimate  decision  of  the  profession 
as  to  its  utility  and  propriety  has  yet  to  1k'  learned. 
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auditory,  174 

combined,  179 

conduction,  179 

examination  and  testing  of,  68 

graphic  motor.  177 

in  cerel)ral  liemorrhage,  208 


Aphasia  in  tumor  of  bram,  260 
motor,  174 

handwriting  in,  175 
varieties  of,  171 
visual,  176 
Aphasics,  reeducation  of,  179 
Aphemia,  174 
Aphonia  in  hysteria,  67 
Aphthongia,  149 
Apomorphin  in  chorea,  545 
Aj)oplectic  state,  206 

"stroke,"  206 
Apoplexy,  ingravescent,  213 
Appetite,  anomalies  of,  7 18 
Arachnopia,  71 
Arc  de  cercle,  592 
Argyll-Rol>ert.son  pupil,  32 

in  insanity,  757 
Arm,  neryes  of,  combined  palsies  of,  296 
Arsenic  in  lieer,  multiple  neuritis  from, 
308,  318 
in  chorea,  544 
in  multiple  neuritis,  327 
in  neurasthenia,  577 
Arterial  brain  diseases,  193 
Arteries,  acute  degeneration  of,  203 
of  brain   193 
of  spmal  conl,  333 
Arteriosclerosis,  cerebral,  199 
symptoms  of,  200,  201 
treatment  of.  201 
Arteritis^  cerebral,  198 
syphilitic  cerebral,  473 
of  brain,  202 
symptoms  of,  476 
Artery,  anterior  median,  of  cord,  333 

spinal,  333 
Arthritic  imiscular  atn>phy,  39,  411 
diagnosis  of,  412 
etiology  of,  411 
morbid  anatomy  of,  412 
pathology  of,  412 
prognosis  of,  412 
symptoms  of,  411 
treatment  of,  412 
Arthritis,  acute,  in  cerebral  hemorrhage, 
208 
dijilococcus  of  Weicliselbaum  in,  78 
relation  of,  to  chorea,  535 
Arthropathies  in  syringomyelia,  390 
.\rthropatliy,  dystrophic,  39 

tal)etic,  436 
Aschistodactvly,  716 
Associated  movements,  31 

in  infantile  cerebral  palsies,  246 
Association  disease,  615 
Astitsia  abasia,  597 
Astereognosis,  50 
Asthenic  bulliar  paralysis,  159 
Asthma,  bronchial,  139 
symptoms  of,  140 
treatment  of,  140 
spasinoiiic,     139.     See    also    .4«//tma, 
bronchial. 
Asylums  for  insane,  765 
Asymmetrical  palate,  706, 709 
Asymmetry,  facial,  704 
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Asymmetry  of  skull,  699 

pliysiological,  699 
Atavism  in  mental  and  nervous  disea-ses, 

18 
Ataxia,  detection  of,  28, 29 

family,  454.     See  also  Family  ataxia. 

Friedreich's,   454.     See   also    Family 
ataxia. 

hereditary  cerebellar,  454 

in  tal^es  dorsalis,  421 

locomotor,  progressive,  413.     See  also 
Tahe»  dorsalis. 

progressive  spastic,  448 

static,  29 
Ataxic  gait,  421 

handwriting,  29 

paraplegia,  448 
syphilitic,  480 
Atheroma  of  cerebral  vessels,  198 
Atheromatous  arteries  in  etiology  of  in- 
sanity, 723 
Athetoid  movements  in  infantile  cerebral 

palsies,  245 
Athetosis,  30 

in  infantile  cerebral  palsies,  245 

treatment  of,  251 
Atrophia  muscularis  progressiva  spinalis, 

393 
Atrophy,    arthritic    muscular,    39,    411. 
See  also  Arthritic  muscular  atrophy. 

from  lesions  of  spinal  cord,  341 

in  facial  paralysis,  124 

in  multiple  neuritis,  314 

in  myelitis,  358 

in  syringomyelia,  390 

of  optic  nerve,  103 

progressive  muscular,  392.     See  also 
Progressive  jnuscular  atrophy. 
Atropin  in  etiology  of  insanity,  721 

in  myoclonia,  549 
Attention,  disorders  of,  746 
Attitude,  importance  of,  27 

in  idiopathic  muscular  atrophy,  406 

in  paraplegia,  365 

in  sciatic  neuritis,  404 
Auditory  aphasia,  174 

hyperesthesia,  64, 129, 130 

nerve,  electrical  testing  of,  47 
irritation  of,  129 
paralysis  of,  130 

symptoms  in  cerebellar  disease,  187 
Aunc,  epileptic,  609 
Aural  vertigo,  132 
diagnosis  of,  132 
treatment  of^  133 
Auriculobregmatic  ratiii,  701,  704 
Autochthonous  idea,  663 
Autohypnosis,  640 
Auto-intoxication  in  etiology  of  insanity, 

719 
Aztec  ear,  713 


Babinski's  toe-sign,  36 

Bacillus  coli  in  leptomeningitis,  78 

tubercle,  in  tul)ercular  meningitis,  91 
Basal  ganglia,  functions  and  lesions  of,  1 83 


Basedow's  disease,  50 1 .     See  also  Exoph- 
thalmic goiter. 
Basilar  meningitis,  89.     See  also  h  pto- 

menimfiiiny  tubercular. 
Basion,702 

Batteries  for  electrical  testing,  40 
Beanl's  disease,  567 
Bedsore  in  cerebral  hemorrhage,  208 
Beer,  arsenic  in,  multiple  neuritis  fn»m, 

308,  318 
Belladonna  in  epilepsy,  618 

in  exophthalmic  goiter,  510 

in  nocturnal  enuresis,  640 
Bell's  palsy,  121 
Benedict- \Veber  syndrome,  184 
Benedikt's  calipers,  702, 703 
Beri-l)eri,  308,  322 
Betanaphtol,  618 

in  auto-intoxication,  772 

in  epilepsy,  809 

in  myelitis,  362 
Bichlorid  of  mercury  in  anterior  mvelitis, 
385 
hi  Landry's  paralysis,  370 
Binauriciilar  arc,  701,  704 

diameter,  701 ,  704 
Blainvilleear,  712 
Blepharospasm  as  a  symptom,  61 
Blindness,  functional,  103 

toxic,  103 
Body,  anomalies  of,  716 
Bones,  testing  sensil^ility  of,  54 
Brachial  plexus,  lasions  of,  297 

neuntis   of,    298.      See   also  AVw- 
ritis. 
Brachycephalic  head,  699 
Bradycardia,  142 

Brain,  abscess  of,  237.     See  also  Abscess 
of  brain. 

aneurysms  of,  256 

arterial  supply  of,  193 

carcinoma  of,  254 

cysts  of,  255 

disease,  pain  in,  605 

glioma  of,  253 

inflammation  of,  234 

lasions  of,  destructive,  188 
general  considerations  of,  188 
headache  in,  190 
irritative,  188 
vertigo  in,  190 

sarcoma  of,  253 

softening  of,  218 

syphilis  of,  473.     See  also  Syphilid ^ 
cerebral. 

tubercle  of,  252 

tumors  of,  252.    See  also  Tumors  of 
brain. 
syphilitic,  255 
Brandy  in  mania,  758 
Break  of  current,  42 
Bregmatolambdoid  arc,  701 
Bright's  disease  as  predis{)osing  to  ner- 
vous disease,  19 
Brodie's  joints,  586 
Bromid  in  cerebral  softening,  226 

in  family  periodic  paralysis,  560 
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Broinid  of  potassium  in  tuberriilar  lep- 
tomeningitis of  chikiren,  94 
BnHuids  in  brain  tumor,  265 

in  ei)iiei).sy,  fil8 

of  infantile  cerebral  palsy,  251 

in  exoplitlialmic  goiter,  510 

in  mental  disease,  774 

in  nmitinle  neuritis,  328 

in  myoclonas  epilepsy,  615 

in  paralytic  dementia,  834 

in  senile  dementia,  814 

in  tetanus,  527 
Bronchial     asthma,     139.       See     also 

Asthma. 
lirown-Sc^ujuard  paralysis,  cord  lesion  in, 

55,  56 
Bruit  in  intracranial  aneurysms,  191 
Bull)ar  paralysis,  acute,  158 
asthenic,  159 

progressive,     153.     See  also  Polio- 
vnnphalitis  inlcrior  chrtmica. 
Bulbocavernous  reflex,  433 
Bulimia,  739 


Cachkxia,  combined  cord-lesions  in,  452 

strumipriva,  494 
Caffoin  in  brain-tumor,  265 

in  family  i)eriodic  paralysis,  560 
in  migraine,  623 
Ca^ot  ear,  714 
Caisson  disease,  370 
etiology  of,  370 
morbicf  anatomy  of,  371 
prophylaxis  of,  372 
symptoms  of,  371 
treatment  of,  372 
Calabar  l>ean  in  tetanus,  527 
(  aliiHTs.  702,  703 
Calomel  in  liydrocephahis,  269 
ill  leptomeningitis,  8(i 
in  tuliercnhir  leptomeningitis,  94 
Camphor  ill  bronchial  Jisthina.  141 
Cannabis  indica  \\\  etiology  of  insanity, 
721 
in  Parkinson's  <hsease,  55() 
ill  torticollis.  146 
Carcinoma  in  etiology  of  insanity,  723 

of  brain,  254 
Cardiac  branches  of   vagus,  diseases  of, 
141 
palpitation,  1  \2 
Car(no|)athy,  relation  of.  to  chorea,  535 
Cardiothyroid  exophthalmos,  501 
(\ise-book,  value  of,  ()9 
Catatonia,  6S9 
Catatoidc  melancholia,  789 

rigiditv,  /8/ 
^'athodal  closing  contraction,  43 
tetanus,  44 
o|>ening  contraction,  43 
Cauda  e(|uina,  lesions  of.  351 
Center  for  eye-movements,  1()5 
for  hearing.  168 
for  larvnx,  KU) 
for  lips,  166 
for  lower  e\t  remit  ie-i,  166 


Center  for  lower  face  movements,  165 
for  mastication,  166 
for  motor  speech ,  166 
for  pharynx,  166 
for  smell,  168 
forsj)eech,  170 
for  taste,  168 
for  toes,  166 

for  tongue  movement,  165 
for  trunkal  movements,  166 
for  upf)er  extremities,  166 
for  u|)^>er  face  movements,  165 
for  vision,  167 
Centers,  cortical,  164 

relation  of  botly  to,  167 
for  word  memories,  170 
motor,  of  cerebral  cortex,  164 
Central  canal  of  cord,  effect  of  lesions  of, 
350 
myelitis,  356 
scotoma,  100 
Cephalalgia,  hysterical,  600 
Cephalic  imlex,  699 

tetanus,  526 
Cerebellar  hemorrhage,  213 
Cerebellospasrno<lic  gait,  466 
Cerebellum,  function  of,  185 
lesions  of,  headache  in,  187 
symT)toms  of,  185 
vertigo  in,  186 
Cerebral  anemia,  195 
diagnosis  of,  196 
etiology  of,  195 
symptoms  of,  195 
treatment  of,  196 
arteriosclerosis,  199 
arteritis,  19S 

syi)hilitic,69,201 
cortex,  cells  of,  1()3 
latent  lesions  of,  168 
lesions  of.  effects  of,  on  sensation,  56 
localization  in,  161.     See  also  L/w n/- 

izntion ,  vvnhraL 
motor  centers  of,  1(>4 
unknown  functions  of,  168 
hemorrhage,   203.       See  also    llnnar- 

rhiujc. 
hyperemia,  196 
diagnosis  of.  197 
etiology  of,  196 
syin])toms  of,  197 
lesions  in  tabes  dorsalis,  420 
meninges,  anatomical  considerations, 
71 
diseases  of,  71 
meningitis,  syphilitic,  473 
palsies  of  cliildren,  242 

causes  attending  birth.  243 
classification  of,  244 
diagnosis  of,  25() 
di])Iegic  cases,  247 
epileptic  attacks  in,  250 
etiology  of,  242 
hemiplegic  cases,  245 
morbid  anatomy  of,  244 
|K)stnatal  causes  of,  243 
prenjital  causes  of,  242 
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Cerebral   palsies  of   children,  prognosis 
of,  250 
symptoms  of,  244 
treatment  of,  251 
periarteritis,  198 
sinuses,  227 
softening,  218 

abrupt  onset  in,  221 
course  of,  223 
diagnosis  of,  223 
diflferential  diagnosis  of,  224 
etiology  of,  220 
location  of,  220 
paralytic  state  in,  222 
pathological  anatomy  of,  218 
prognosis  of,  225 
progressive  onset  in,  222 
red,  219 

sensory  disturbances  in,  223 
symptoms  of,  221 
treatment  of,  226 
white.  219 
yellow,  219 
syphilis,  473.     See  also  Syphilis ,  cere- 
bral. 
veins,  227 

white  matter,  function  of,  in  localiza- 
tion, 181 
Cerebritis,  234 

acute,  localized,  234,  236 
etiology  of,  234 
pathological  anatomy  of,  235 
symptoms  of,  236 
treatment  of,  236 
chronic,  237 

from  cerebral  hemorrhage,  208 
syphilitic,  473 
Cerebroma,  255 
Cerebrospinal  meningitis,  77.     See  also 

Leptomen  ingitis. 
Charcot-Marie  d  isease  ,410 
Charcot's  disease,  393,  399 

joints,  39, 437 
Chemocephalus,  700 
Chiasm,  optic  lesion  of,  97, 101 
Children,  cerebral  palsies  of,  242.     See 

also  Cerebral  fxihies  of  child ren. 
Chirospasm,  561 

Chloral  hydrate  in  mental  disease,  774 
in  chorea,  544 
in  insomnia,  637 
in  multiple  neuritis,  328 
in  paral^'tic  dementia,  834 
in  status  epilepticus,  810 
in  tetanus,  527 
Chlorid  of  iron  in  anterior  poliomyelitis, 
385 
tincture  of,  in  Landry's  paralysis, 
370 
Chloroform  in  angina  pectoris,  144 
in  bronchial  asthma,  141 
in  tetanus,  527 
Cholesteatomata  of  brain,  256 
Chorea,  534 

adult  hereditary-,  546 
canliac  disorders  in,  541 
chronic,  546 

58 


Chorea,  complications  of,  545 

corpuscles,  537 

course  of,  542 

diagnosis  of,  543 

electric,  549 

etiology  of,  534 

family,  546 

fibrillary,  548 

forms  of,  542 

general  state  in ,  542 

gravidarum,  543 

gravis,  542 

handwriting  in,  540 

Huntingdon's,  546 

limp,  543 

mental  symptoms  of,  540 

minor,  534 

morbid  anatomy  of,  537 

motor  symptoms  of,  538 

of  pregnancy,  543 

of  Sydenham,  534 

of  the  aged,  546 

paralytic,  543 

pathogenesis  of,  536 

prognosis  of,  544 

relations  of  rheumatism  to,  537 

senile,  548 

symptoms  of,  538 

treatment  of,  544 
Choreoid  movements  in  infantile  cerebral 

palsies,  245 
Choroiditis  in  leptomeningitis,  81 
Chronic  delusional   insanity,  835.     See 

also  Paranoia. 
Chvostek's  sign,  530 
Ciliary  reflex,  32 
Circular  insanity,  795 
course  of,  759 
definition  of,  693,  795 
diagnosis  of ,  799 
etiology  of,  795 
maniacal  i)eriod  of,  796 
melancholy  j)erio(l  of,  795 
pathologic  anatomy  of,  798 
prognosis  of,  800 
syinptomatology  of,  795 
treatment  of,  800 
varieties  of,  798 
Circulatory  apparatus,  examination  of 

24 
Circumflex  nerve,  lesions  of,  2^)1 
Claudication  intermittente,  51() 
Claustrophobia,  751 
Cleft-palate,  707 
Clonic  convulsions,  31 

spasm,  30 
Clonus,  ankle-,  36 

foot-,  36 

rectus-,  36 

wrist,  34 
Cocain  in  etiology  of  insanity,  721 

in  multiple  neuritis,  327 

in  myocloTiia,  549 

in  neuralgia,  633 

in  s<'iatic  neuritis,  307 

ointment  in  herpes  zoster,  330 
Codein  in  epilepsy,  809 
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Cotlein  in  mental  disease,  773 
Colloid  of  silver.  Credo's,  for  leptomenin- 
gitis, 87 
Color-blindness,  64 
Coma,  placid,  from  tumors  in  corpus  cal- 

losum,  182 
Combined  aphasias,  179 

cord-lesio!is  in  anemias  and  cachexias, 
452 

palsies  of  nerves  of  arm,  296 

sclerosis  of  tlie  spinal  cord,  448 
course  of,  450 
diagnosis  of,  451 
etiology  of,  448 
morbid  anatomy  of,  449 
prognosis  of,  451 
symptoms  of,  449 
treatment  of,  451 

tabes,  448 
Commotion  insanity,  724 
Concussion  of  spine,  623 
Conduction  of  aphasias,  179 
Congenital  myxeilema,  496 

paramyotonia,  557 
Conjunctivitis  in  facial  paralysis,  124 
Consanguinity  of  parents  as  a  predispos- 
ing cause  of  nervous  disease,  IS 
Consonant  production,  table  of,  662 
Constant  current,  t&*<t  of,  in  health,  43 
Contraction,  anodal  closing,  43 
oj)ening.  43 

cathodal  closing,  43 
opening,  43 

front-tap,  35 

paradoxical,  36 
Contracture,  30 
Contracture-^  from  cord-lesions,  34 

in  infantile  cerebral  palsies,  245,  246 

in  multiple  neuritis,  314 

of  hysteria,  595 
Convulsions,  31 

clonic,  31 

general,  31 

in  cerel)ral  palsies  of  children,  245 

in  leptomeningitis,  81 

in  tubercular  leptomeningitis,  92 

in  tumor  of  brain,  258 

Jackson  ian,  31 

local,  31 

tonic,  31 
Coprolalia,  625, 752 

Cord-lesions,  combined,  in  anemias  and 
cachexias,  452 

cross,  table  of  svmptoms  in,  343-349 

horizontal  localization  of,  342 

in<liscriminate,352 

motor  symptoms  of,  338 

j>aralysis  from.  338 

reHexes  in,  340 

sensory  symptoms  of.  340 

trophic  conditions  in,  .341 

vasomotor  disturbance  in,  341 

visceral  symptoms  of,  341 
Cord -substance,  traumatic  lesions  of,  352 
Coroiui  radiata,  function  of,  181 
Cor|)ora  (piadrigemina,  function  of,  184 
lesions  of,  101 


Corpora  quadrigemina,  lesions  of,  symp- 
toms, 184 

striata,  function  of,  183 
Corpus  callosum,  function  of,  182 
Cortex,  cerebral.     See  Cerebral  eortex. 
Cortical  localization,  motor,  164 
sensory,  167 

paralysis  in  insanity,  756 
Coughs,  nervous,  139 
Counterirritation  in  combined   sclerosis 
of  cord,  451 

in  Landry's  paralysis,  370 

in  neuritis,  285 

in  sciatic  neuritis,  306 

in  spinal  leptomeningitis,  275 

in  syriiigomyelia,  392 

in  tabes  dorsalis,  445 
Coxalgia,  hysterical,  597 
Cramp,  30 

writers',  561 
Crania  progemra,  702 
Cranial  anomalies,  698 

nerves,  affections  of,  in  leptomeningi- 
tis, 81 
lesions  of,  in  tal)es  dorsalis,  420 
multiple  paralyses  of,  150 
syphilitic  lesions  of,  470 
Craniocerebral  topography,  168 
Craniometrical  measurements,  701 

table  of,  704 
Cranium,  anomalies  of,  698 

deformities  of,  698 

measurement  of,  701 

physiological  asvnunetry  of,  699 
Cranks,  835 

Credo's  colloid  of  silver  ointment  for  lep- 
tomeningitis, 87 
Cremasteric  reflex,  36 
Cretinism,  497 

sporadic,  496 
Crises,  gastric.  431 

laryngeal.  434 

nephritic,  433 

j)harvngeal,434 

tabetic,  431 

visceral.  431 
Cross-lesions  of  cord,  table  of  svmjHoms 

in, 343-349 
Crura  cerebri,  function  of.  184 

results  of  lesions  of.  184 
Crural  nerve,  anterior,  lesions  of,  300 
Curare  in  tetanus,  527 
Current,  break  of,  42 

niakeof,  42 
Cutaneous  areas,  relation  of,  to  spinal- 
cord  segments,  55,  58 

distribution  of  nerves,  52, 53 

sensibility,  electrical  testing  of,  47 
Cyclic  t)sych<>sis,  795 
Cycloplegia,  62 
Cy>ts  of  brain,  255 


Daltonism,  64 
Darwin  ear,  713 

Deafness,  diagnosis  of  cause  of,  131 
lesion  causing,  167 


Deafness,  nenous,  130 
treatment  uf,  131 

word-,  130 
Debilitatiiitc  diseases  as  preiiisposinn  tti 

ner\-ouit disease,  IS 
Decubitus  from  tro]>hi('  disturbance,  39 
Defonnitv  train  cerebral  p&lsies  of  cliil- 

[Ireii.  ^5 
Detceueracv,  sticinata  of ,  21 
DepeneralLon.  reafl,ioiiof,45 

secoinlarv,ofili\itlednen-e,279 

stiutiintu'df  2»6 
Di^lire  deii^pationc^neraliz^,  750 
Delirium  ac  uturn ,  Wl 

inanition,  722 

in  anterior  poliomyelitis,  381 

in  leptomeningitis,  80 

in  multiple  neuritis.  318 

trem™«.  fi03 
Delusion  of  Knindeiir,750 

of  negation,  T.tO 

of  iwrsei'ution,  749 
Delnsioiis.  748 

effert  of,  on  artions,  755 

in  panilytic  dementia,  829 

svsleiimllzatitmof  751 
Demeiitin  f.3!)  688.  SU 

acute,  815 


aiintliHicf^U 
■iefiiiiLioi.  L,f,Sll 
epileptic, 805 
from  mania,  782 
paralvtir,  811 
definition  of,  822 
diagiio-iiint,  R31 


Dementia,  senile,symptomatoio(tyof,8 
treatment  of,  814 

sim]>lex  676 

teriniuai,  055 
Demenza  primitiva,  676 
Depre^ioii,741 
Depres.'iive  Waluinimi,_6r9 
Derangement  psychosis,  663 
Demiugrapliism  in  liysteria,  l>02 
Dfc-fruc'tive  hrnin-lesiioiK!,  Iss 
Dent  met  iveiie-is  in  insane,  manageme 

of.  777 
Diabetes  a  predLS]K>8ing  cause  to  ner^o 

disease,  10 
Kailocooynesia.  18(1 
Diagnosis  in  neuralc^*,  Lni|>i>rtance  ai 

difficulty  of,  17 
Diet  in  insanity,  770 

n  eptone  inpt  S7 
1  ffusB  n  pto  IS  SB 
Dgi  als      epilepsy  618 

n  e     p       al        go  t«r  510 


>..„....^ntof,  Sil 
paralytics,  656 
prippox,  675, 676, 690, 817 

catatonic  form  of,  820 

classiKrationof  817 

etiology  of,  817 

liebephrenic  form  of,  820 

paranoid  t>-peof,S20 

prognosi«of.821 

symptoms  of,  818 

treatment  of,  821 
primar>-,  655,  811,815 

""  "'«aiic!  prounosisof,  816 


definition  of, .... 
etioloe}'  of,  815 


etioloe}'  of,  815 
patholo^cal  anatomy  of,  816 

symptomatology  of,  815 


course  and  prognosiKof,  814 
diagnosis  of,  814 
etioloej-of.8l3 
pathological  anatomy  of,  814 


D    ers    a       o   para  ys      37 
a       n       of  371 

--vniptf)msof,371 

treatment  of,372 

Division  of  ner\-ea.3Sl 

Dolichocephalic  heads,  69B 

Dominant  idea,  663 

Dreams,  23, 638 

311,312 

Dropped  wrist  in  m  ultiple  neuri 

is.  313 
■1 

muaculospiral  disease,  293 
Dubini's  disease,  546 
Duboisin  in  epilepiy,  810 


8,1^  '' 


,       .11  mental  ilisease,  773 
Du.henne-A rail's  disease,  393,  399 
Dura  mater,  71 

hematoma  of.  73 
I  inflammation     of,     73,     See     also 

Parli  t/mrn  ingil  is. 


Dili  im 

DviiaiuomcKT,  linml-,  of  Miilhieu,  27 
Dysacousma,  64 
Dysesthesia,  54 
Dyspepsia,  nen'ous,  146 
I^^Tophic  arthropathy,  39 

Ear,  anomalieH  of,  711 

Artec,  713 

Blainville,  713 

Cagot,  714 

Darwin,  713 

insane,  757 

Morel,  712   713 

Stahi,  No.  1,  712,  713 

Stahl,  No.  2,  713 

WiUermuth,  713,  715 
Echolalia,  67,  172 
Ecsta^,  hysterical,  594 
Ectrodactyly,  614 
EctroDielus,  716 
Edema,  acute  circumscribed,  517 

angioneurotic,  517 

chronic  hereditary,  523 
Education  o(  idiots,  893 
Hghth   cranial  nerve,   anatomical  con- 
siderations of,   128 
diseases  of,  128 

nerve,  auditory  branch  of.     See  Audi- 
Ion/  nervf. 
vestibular  branch  of.     See  Vf«(tl>- 

Elbow,  center  for  movements  of,  166 
Elbow-jerk,  33 
Electric  chorea,  549 
Electrical  conditions,  39 

examination   in  polio-en cephahtis  in- 
ferior chmnica,  157 
letting,  arrangement  of  electrodes  in, 
42 
batteries  for,  40,  41 


ecln[it\      ni     untenor     poliomve 

3R.-. 
in  e\oplilhalniic  goiter    SIO 
in  facial  |>nmK'>i->    127 
in  fainiK  atavia    4I>() 
in  infanlile  cerebral  |>aU]e>    251 
in  ]nt«rnuttent  limpmg    SI? 
in   [^ndr\'«  paral\M~    370 
in  bnn^al  paral\-<ii    I3K 
in  multiple  neurit:'',  32S 
in  iii\elttis,  3(>2 
m  neuni-theiiH    ^77 
111  neuritis    2N'> 

of  bradiml  i>lexu-    300 
in  Rainuiul'i  disen-e    114 
in  -Mitii   iieunli-    ■)1)7 
III   -piniil   vroRre-'-ne   muscular  s 


I'ilei-trodes,  arranjiement     of,     in     dec- 

tricul  terting,  42 
i:ieclrotlierapy  in  insanity,  773 
ICmbolUm.  cerebral.  108 

lii.sonlers  nf,  uctionf  induretl  bv,  753 
:  greatest  height  of  bend.  662. 


7(11 
I'JuproHtliol 


L   cerebellar   i 


Encephatitis,  aciite  hemorrlia^r.  23R 
diugiiOMis  of.  237 
etiolop  of,  236 
inorbi<{  anatomy  of,  23fi 
symptoinA  of,  237 
treatment  of,  237 
chronic,  237 

in  cerebral  softeninft,  21S 
Eiicephalomalacla.     See  Crrrhml  wflnt- 

Endatteriti*  dert>mianf'  of  t*reliral  ic— 

sels,  I9» 
Enfauts  ariearrC'.  4<J8 
Enuresis,  noctnninl.  640 
Fpigastnc  reflex,  34 
ICpilepHia  |>rocursiva,  613 
l-:pilepHV,  606 

attack    of,   609.     See    uLsn    Epilrfilu 
otinrk. 

aura>  of  attacks  of,  fiO!) 

complete  convulsion  of,  610 

diagnosis  of,  615 
differential,  616 

ecstasy  in,  594 

etiologv  of,  607 

general  state  in,  615 

in  etiology  of  insanitj'.  723 

inciting  causes  of,  60/ 

myoclonus,  614 

noctiinial,  612 

pathology  of,  608 

postparoxvsinal  phenoniena  of,  614 

proilronieN  of  attacks  of.  600 

prognosis  of,  617 

status  epilepticus  in,  612 

treatment  of,  618 

vertiginous  attacks  in,  613 
Kpilcptic  attack,  609 
auni'  of,  609 
cerebral,  610 


ps>'cl 


,  609 
■,  610 


-flry.  610 
clonic  ]>eriiii)  of,  61 1 
complete,  610 

in  infantile  cerebral  jialsjes,  250 
incomplete.  612 
period  of  stertor,  61 1 
iisvchic  e<[uivalents  of.  013 
toiiic  stage  of,  610 
vertiginous,  613 


nioriit  treatment  c 
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Epileptic  insanity,  treatment  of,  807 
Kpileptics,     psychic     degeneration     of, 

804 
Kpistaxis  after  middle  life,  199 
Erb's  paralysis,  410 
phenomenon,  532 
Ergot  in  acute  spinal  leptomeningitis, 

275 
in  caisson  disease,  372 
in  spinal  menin^al  hemorrhage,  278 
in  tal)es  dorsalis,  447 
Ergotism,  461 

Eruption  in  leptomeningitis,  82 
Er>'thromelalgia,  322 
Eserin  in  myoclonia,  549 
Ksmarch's  bandage  in   Raynaud's  dis- 
ease, 515 
Esophagismus,  135 
Esthesiometer,  50 
Eucain  in  tetanus,  527 
Exalgin  in  chorea,  545 
Exaltation,  742 
Examination    of    patients    in    insanity, 

760 
in  nervous  diseases,  17 
Exophthalmic  goiter,  501 

cardiovascular  symptoms  of,  504 

course  and  progress  of,  509 

diagnosis  of,  510 

digestive  disturbances  in,  505 

etiology  of,  502 

genital  disturbances  in,  508 

goiter  in,  504 

hemorrhage  in,  507 

mental  disturbances  in,  507 

morbid  anatomy  of,  503 

motor  symptoms  of,  506 

muscles  in,  504 

ocular  symptoms  of,  505 

respiratory  changes  in,  508 

secretory  symptoms  of,  507 

skin  in,  508 

symptoms  of,  504 
tables  of,  509 

treatment  of,  510 

vasomotor  symptoms  of,  507 
Exothyropexy,  511 
Extension  symptoms,  188 
Extrapial  hemorrhage,  75 
Eyes,  anomalies  of,  710 
Eye-strain,  influence  of,  62 


Face,  center  for  movements  of,  165 
Facial  asymmetry,  704 
hemiatrophy  from  disease  of  trifacial 

nerve,  116 
length,  701,  7(H 
nerve,  119 

anatomical  considerations  of,  119 
paralysis  of,  121.     See  also  Facial 

paralysis. 
spasmodic  affections  of,  120 
paralysis,  121 
alternating,  128 
course  of,  124 
diagnosis  of,  125 


Facial  paralysis,  double,  124 
nuclear,  127 

peripheral,  etiology  of,  121 
prognosis  of,  126 
supranuclear.  128 
symptoms  of,  122 
treatment  of,  127 
spasm,  120 
Facioscapulohumeral  fonn  of  muscular 

atrophy,  410 
Falling  sickness,  606 
Family  ataxia,  454 
course  of,  459 
diagnosis  of,  460 
etiology  of,  455 
Friedreich's  form  of,  459 
Marie's  form  of,  459 
morbid  anatomy  of,  456 
prognosis  of,  460 
symptoms  of,  457 
treatment  of,  460 
varieties  of,  459 
chorea,  540 
myotonia,  556 
periodic  paralysis,  558 
tremor,  560 
Faradic  current,  test  with,  in   health, 

43,  44 
Fatigue  neuroses,  560 
Feeble-mindedness,  654 
Fever,  hysterical,  601 
Fibrillar  neuromata,  286 
Fibrillary  chorea,  548 

tremor,  29 
Fibroma  of  brain,  256 
Fibular  joint,  304 
Field   of   vision,   63.     See   also    Visual 

field. 
Fifth  ner\e.     See  Trifacial  nerve. 
First  cranial  nerve.     See  Olfactory  nerve. 
Fixed  fK)int,  63 

Flat-foot  in   intermittent   limping,  517 
Hat-headedness,  700 
Flat-roofed  palate,  706,  708 
Flavor,  05 

Flexibilitas  cerea,  747,  754 
Fly-blister  in  leptomeningitis,  86 
Folie,  43 
k  deux,  728 
du  doute,  752 
impost,  728 
simultan^,  728 
Foot,  center  for  movements  of,  166 
Foot-clonus,  36 

Foot-tlrop  in  multiple  neuritis,  311,  312 
Forced  movements  in  cerebellar  disease, 
187 
in   disease  of  labyrinth,   65 
positions  in  cerebellar  disease,  187 
F'orgetfulness  in  multiple  neuritis,  318 
Formes  frustes  in  multiple  sclerosis,  470 
Fourth    nerve,    anatomical    considera- 
tions of,  105 
effect  of  division  of,  106 
Fowler's  solution  in  chorea,  544 
Friedreich's  ataxia  or  disease,  454.     See 
also  Family  ataxia. 
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Frontal  lines,  170 
Front-tap  contraction,  35 
Functional  nervous  disea-ses,  4H5 

stigmata  of  degeneracy,  22 
Furor  epilepticus,  743 


Gait,   ininortance  of,   in   diagnosis,   27 

in  family  ataxia,  457 

in   idiopathic  muscular  atrophy,  407 

hi  multiple  neuritis,  311 
sclerosis,  466 

in  Parkinson's  disease,  553 

in  sciatic  neuritis,  304 

paraplegic,  364 
Galvanic   current,    test    of   muscle    by, 

in  health,  44 
Ganglion  neuroma,  286 
Ciastralgia,  144 

Gastric  branches  of  vagus,  diseases  of, 
144 

crises,  431 
Gastrodynia,  144 
Ga-stro-intestinal    disorders    in    etiology 

of  insanity,  723 
General  convulsions,  31 

paralysis    of    the    insane,   655,   822. 
See  also  Paralytic  dvvientia. 

paresis,    655,    822.     See    also    Para- 
lytic dementia. 
Geniculate  bodies,  lesion  of,   101 
Genital  disease  in  etiology  of  nisanity, 
723 

organs,  anomalies  of,  716 
Genito-urinary    function,    anomalies   of, 
718 

tract,  examination   of,  25 
Giant  swelling,  517 

urticaria,  517 
(ligantism,  491 

Girdle  sensation   in   tal)es   dorsalis,  425 
(Jlabelhir  point,   169 
(ilionia  of  brain,  253 

of  spinal  cord,  373 
(;io!)Us,   135 

liystericus,  589 
Glossopliaryngeal  nerve,  anatomical  con- 
siderations of,   134 
diseases  of,   134 
(iluteal   nerve,  lesions  of,   301 

point,  304 
Cilvcosuria  in   insanity,  759 
Goiter,    exoj)hthalmic,    501.     See    also 

Exophthahu  ic  yoilcr. 
Gothic  palate,  706 

(lowers'    rule    in    testing   diplopia,    108 
Grandeur,  delusion  of,  750 
Graphic-motor  apliasia,  177 
GraphospasnuLs,  561 
(Jraves'     di.sease,    501.     See    also    Ex- 
ophthalmic goiter. 
Gray  matter  of  cord,  lesions  of,  378 


Habit    spasm,  625 

Habitat,    importance   of,    in    diagnosis, 
20 


Habits,  investigation  of,  19 
Hallucinations,  733 

auditory,  in  words,  664 

conditions  in  which  they  occur,  736 

effect  of,  on  actions,  753 

examination  for,  73«5 

of  memory,  746 

origin  of,  735 
Halluchiatory  agitation,  754 

confusion,  736 

stuiK)r,  736 
Hallucinosis,  acute,  683 
Hammer-toe,  302 

in  family  ataxia,  458 
Hand-tlynamometer  of  Mathieu,  27 
Hand-writing,  examination  of,  68 

in  chorea,  540 

in  motor  aphasia,  175 
Harehp,  710 

Hashish  in  etiolog\'  of  insanity,  721 
Head  injuries    in    etiology  of  insanity. 
724 

retraction    of,    in    cerebellar   disease. 
187 

tetanus,  526 
Headache    as    cerebral    symptom,    190 

in  brain  abscess,  240 
lesions,  190 
tumors,  258 

in  cerebral  syphilis,  475 

in  encephalic  syphilis,  478 

in  epilepsy,  610 

in  leptomeningitis,  80 

in  lesions  of  cerel)ellum,  187 

in  migraine,  620 

in  neurasthenia,  570 

in  pial  hemorrliage,  77 

in  tulKjrcular  leptomeningitis,  91 
meningitis,  91 

in  tumor  of  brain,  258 

lead-cap,  570 

occipital,    in    cerel)ellar   disease,    187 

sick,  619 
Health,  electrical  tests  in,  43 
Hearing,  affections  of,   129 
in  leptomeningitis,  82 

center  for,  168 

electrical  testing  of,  47 

hallucinations  of,  734 

illusions  of,  737 

in  facial  paralysis,  124 

in  idiocy,  870 

testing  of,  64 
Heart    disease   in   etiology   of   insanitv, 

723 
Hebephrenic  insanity,  690,  726 
Hebetude   from   tumors   in    corpus   cal- 

losum,   182 
Heel-tendon  reflex,  36 
Hematoma  auris,  757 

of  dura  mater,  73 
Hematomvelia,  352 

diagnosis  of,  354 

etiology  of,  352 

morbid  anatomy  of,  353 

prognosis  of,  354 

symptoms  of,  353 
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Hematomyelia,  treatment  of,  354 
Hemianesthesia  in  cerebral  hemorrhage, 

20S 
Hemianopic  pupillary  reaction,  100 
Hemianopsia,      double      homonymous, 
explanation  of  production  of,  99 
explanation  of  production  of,  97 
from  cerebral  hemorrhage,  208 
in  tumor  of  brain,  260 
Hemiatrophy,    facial,    from    disease    of 

trifacial  nerve,  116 
Hemicordal  lesion,  effect  of,  on  sensa- 
tion, 55,  56 
Hemiplegia,  28,  209 
associated  movements  in,  209 
causes  of,  209 

circulatory  disturbances  in,  211 
complications  of,  211 
contractures  in,  209 
from  cerebral  hemorrhage,  207 
gait  in,  210 
hemianesthesia  in,  211 
hysterical,  596 
in  brain-tumor,  260 
in  central  softening,  221 
in  cerebral  palsies  of  children,  245 
position  of  upper  extremity  in,  211 
Hemiplegic  gait,  210 

state,  209.     See   also   Hemiplegia. 
Hemorrhage,  cerebellar,  213 
cerebral,  203 

apoplectic  state  in,  206 
clinical  forms  of,  213 
course  of,  212 
diagnosis  of,  214 
differential  diagnosis  of,  214 
etiology  of,  205 
iiemiplegia  from,  209 
pathological  anatomy  of,  204 
prognosis  of,  215 
sensory  disturbances  in,  203 
symptoms  of,  206 
treatment  of,  216 
trophic  disturbances  in,  208 
extradural  spinal,  276 
extrapial,  75 
into  spinal  cord,  352.     See  also  Hcma- 

tomyelia. 
into  tumor  of  brain,  260 
Hemorrhage,  intrapial,  76 
meningeal,  75 
pial,  75 

spinal  meningeal,  276 
diagnosis  of,  277 
etiology  of,  276 
morbid  anatomy  of,  277 
prognosis  of,  278 
symptonxs  of,  277 
treatment  of,  278 
subdural  spinal,  276 
Hereditary  cerel)ellar  ataxia,  454 
cerebrospinal  syphilis,  481 
degeneracy,  696 
spastic  paraplegia,  460 
prognosis  of,  461 
symptoms  of,  461 
treatment  of,  461 


Hereditary  tropho-edema,  chronic, 

523 
Heredity   in   etiology   of  insanity,   695 

neurotic  importance  of,  18 
Herpes  labialis  in  leptomeningitis,  82 
zoster,  328 
degeneration  in  peripheral  nerves  in, 
329 
spinal  cord  in,  329 
diagnosis  of,  330 
distribution  of,  330 
etiology  of,  328 
pathology  of,  329 
symptoms  of,  329 
treatment  of,  330 
Heq^etiform  morphea,  511 
Heterophoria,  62 
Hiccup,  141 

Hide-bound  disease,  511 
Hii>-roofed  palate,  706,  709 
Horizontal  localization  of  cord-lesions, 

342 
Hot-batlis  in  combined  sclerosis  of  cord, 
451 
in  leptomeningitis,  86 
in  multiple  neuritis,  327 
in  tubercular  leptomeningitis,  95 
Huntingdon's  chorea,  546 
disease,  546 

diagnosis  of,  547 
etiology  of,  546 
morbid  anatomy  of,  546 
symptoms  of,  547 
Hutchinson's  teeth.  710 
Hydrocephahc  cry,  91 
Hydrocephalus,  265 
acute,  89.     See  also  Leptomeningitis, 

tubercular. 
course  of,  268 
diagnosis  of,  268 
etiology  of,  266 
external,  266 
iiitenml,  266 
morbid  anatomy  of,  266 
prognosis  of,  268 
symptoms  of,  267 
treatment  of,  268 
Hydromyelocele,  376 
Hydrophobia,  527 
diagnosis  of,  529 
morbid  anatomy  of,  528 
symptoms  of,  528 
treatment  of,  529 
Hydrotherapv   in   exophthalmic  goiter, 
510 
in  insanity,  771 
Hyoschi  in  epilepsy,  810 
in  etiology  of  insanity,  721 
in  mania,  784 
in  mental  disease,  773 
in  myoclonia,  549 
in  Parkinson's  disease,  556 
in  senile  dementia,  815 
in  torticollis,  146 
Hyoscyamin  in  epilepsy,  810 
in  etiology  of  insanity,  721 
in  mania,  784 
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773 


llyo«yamil,  in  n, 
Ilyjieracusis,  12^1 
Hyperaieusitt,  (HI 
HyjcrBtgC'iia,  54 

~i(i  iiieiitiil  disease.  73S 

ill  tubes  dorcaJi",  420 
Hygcreiniu,    cereliml,    196.    See 

Crrebral  hyperrmia. 
Hvcerestlida.  S4 

an(Uuirv,  W,  12S,  1311 

from  leHJiiUK  of  s|)iiial  cord,  340 

liyi^terii-al,  !im 

ill  mental  dit^o-se,  T.^S 

ill  multiple  iieurilis,  :ilC 
Hyperlieiloiiiu,  73!' 
Hypeniietainorpluisi.-^,  (1114 
HyiMiDstosis  rraiiii,  jlW 
llyiiertliyniidatioii,  502 
]]y|iertnip1iic!i,  Waliwil,  StB 

lUiHymiuetriraJ .  521 
Hypliedotiia,  739 


Hy,>i 


,  042 


metlioiis  of  iiitlui'iiig,  lV12 

11^  uf,  l>43  I 

Hy|iiiotizmg,  metliudK  of,  042  i 

Hypochloriij^dria  in  inwu>itj',  7fi8  \ 
HypoplioiidnBrBl  iiielaiicliolia,  78li,  789  I 

(luralvsis,  756 

Hy,«  ■■•■-—•  I 


efTec't 


Uy|« 


■>f,  ni 
1<.^sh1    I 


licit)    . 


Hypokiiicsi; 

Hypoiimiiiii 

Hysteria,  .1 

aboiilia  i 


miPsi lie,-iii  in,  5S0 
liirttribiition  of,  .W-1 
leciiliarities  of,  5fi4 

BtiKiim  pertoris  in,  .599 

anorexia  in,  WO 

anuria  in,  600 

aplionin  in,  509 

arc  <le  oenile  in,  501,  J 

astuxia  ahania  ui,  507 

attackN  (if  ecHtaxy  in,  ' 
of  Bleep  in,  5B4 

nura  of,  ,5S9 

ocpliolalpia  in,  S98 

olonic  phBNe  '>f,  589 

contractures  of,  505 

(^URh  in,  597,  Sm 

Miuise  of,  (102 

i^iKalfcia  in,  507 

■iermoKTaphism  in,  (>02 

<liftK>i<>«'<  of,  003 

ilige-live  aiiparnliis  in. 


Hysteria,  (lysrhroniatoiiKia 

dysphagia  in,  BOO 
dyspnea  b,  &M 
epileptoid  attacks  iii,  5it 

period  nf,  589 
etioloRV  of,  578 
fever  of,  «0! 
globus  in,  589,  504 
granii  attack  of,  5S0 


u.«  , 


,  SSI 


liemiple^a  ii., 

liyperBKtliesia  in,  586 
impressionability  in,  .58)1 
in  etiology  of  in^^anity,  724 
modified  attacks  of,  503 
monoplegia  in,  600 
motor  accidents  of,  505 
movements  in,  580 
musi'ular  atrophy  in,  <)02 
nodding  >i[iasm  in,  507 
liaralysipi  of,  505 
penoi)  of  clnuiiiHm,  500 

of  delirium,  593 

of  ,m.**i.mal  altilu.les,  592,  503 
phase  of  contortions  of,  592 

of  grand  movenienl><  cif.  502 

of  reHolution  of,  500 
prognosis  of,  G03 
pUHux  ill,  597 

[lulmonary  cMigottion  in,  599 
Kltexes  in,  584.  585.  595 
rcsinratory  affections  in,  504 
rhythmical  spasms  in,  597 
sakaton-  chorea  in,  507 
wnxoir'ai'ddenls  of,  598 
simulation  in,  588 
smell  in,  580 
,-oniniiinliilliP  attacks  i: 


sjin. 


580 


,  5Kli 


spinal  irritability 

wtiRmuta  of,  ,580 

mental,  .587 


symptoms  of,  570 

syncopal  attacks  of,  594 

tiiste  111,  580 

tetanic  iitt*rkB  in,  504 

tics  in,  508 

tonic  phase  of.  5S0 

tortict>lli.-  in.  596 

trance  in,  594 

treatment  of.  604 

general,  G()4 

special,  60S 

trophic  accidents  of,  602 
tympanites  in,  600 
urinarj-  apparatus  hi,  60(1 
vuwmotor  accidents  of,  602 
vertiginous  attacks  in,  S94 
visceral  accidentH  of,  59fl 

iienmlgias  in,  600 
vision  in,  6S1 
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Hysterical   anesthesia,  peculiarities  of, 
584 

breast,  602 

contractures,  595 

fever,  601 

hyperasthesia,  586 

paralysis,  756  i 

pseu(lomeningitis,  598 

tics,  598  ' 

tremors,  598  ' 

Hysterogenic  point  or  zone,  586 
Hysteroneurasthenia,  574,  624 


Ice  in  myelitis,  362 
Ice-bag  in  leptomeningitis,  86 
in  meningeal  hemorrhage,  278 
in  sciatic  neuritis,  306 
in  spinal  leptomeningitis,  275 
Idea,  autochthonous,  663 
dominant,  663 
of  reference,  663 
Idea-association,    actions    induced     In' 

disorders  of,  764 
disonlers  of,  744 
testing  of,  762 
Ideas,  accelerated  flow  of,  746 
defective  evolution  of,  740 
diminished  flow  of,  746 
disorders  of,  739 
imperative,  751 
Idiocy,  amaurotic  family,  249,  859 
attention  in,  872 
civility  and  politeness  in,  870 
classification  of,  859 
clothing  in,  907 

consciousness  and  personality  hi,  885 
defined,  859 
destructiveness  in,  876 
diagnosis  of,  893 
education  of  attention  in,  901 

of  eye  in,  902 

of  hands  in,  903 

of  hearing  in,  902 

of  sense  of  touch  in,  901 

of  t&ste  and  smell  in,  902 
food  in,  908 
general  etiology  of,  866 

pathological  anatomy  of,  885 

symptomatology  of,  869 

treatment  of,  900 
hearing  in,  870 
hydrotherapy  in,  907 
instincts  in,  874 
intelligence  in,  881 
language  in,  879 
manual    and    industrial    training    in, 

905 
masturbation  in,  908 
medical  treatment  of,  907 
moral  training  in,  906 
morbid  movements  in,  870 
muscular  sensibility  in,  870 
organic  sensations  in,  872 
personality  in,  884 
physical  culture  in,  907 
physiognomy  in,  878 


Idiocy,  play  hi,  876 

preoccupation  in,  874 

prognosis  of,  897 

psvchological  evolution  in,  885 

reflection  hi,  874 

resi)onsibility  in,  884,  885 

right-and-left-handedness  in,  871 

sentiments  in,  876 

sight  ui,  869 

smell  in,  870 

special  aptitudes  in,  875 

tactile  pain  hi,  870 

taste  in,  870 

teaching  of  cleanliness  in,  903 
language  in,  904 
to  walk  in,  903 

thennic  sensibility  in,  870 

voluntary  movements  in,  872 

will  in,  884 
Idiopathic  muscular  spasm,  37 

progressive    muscular    atrophy,    401. 
See  also  Progressive  muscular  atro- 
phy. 
Idiots,  education  of,  900 

savants,  866 
Ihac  point,  304 

Illness,  the  examination  of,  20 
Illusions,  737 

origin  of,  738 
Imbecihty,  defined,  654 
Imitation  in   etiology  of  insanity,  728 
Imi)erative  ideas,  751 
Inanition  delirium,  722 
Incoherence,  747 
Incontinence,  urinary,  23 
Incoordination,  detection  of,  28 
Incubus,  639 

Indicanuria  in  insanity,  759 
Indifferent  electrode,  42 
Indiscriminate  cortl-lesions,  352 
Infantile  cerebral  palsies,  242.     See  also 

Cerebral  jmlsies  of  children. 
Infantilism,  498 
Iikfection  neuroses,  525 
Infective    sinus    thrombosis,  230.      See 

also  Sinus  thrombosis. 
Inflammation  of  brain,  234 

of  nerves,  281.     See  Neuritis. 
Inflammatory'  sinus  thrombosis,  230 
Ingravescent  apoplexy,  213 
Inherited  syphilis    as    a     predisposing 

cause  to  nervous  disease,  18 
Insane,  a**ylums  for,  713 

ear,  757 

isolation  of,  768 

moral  treatment  of,  775 
Insanity,  647 

accompanying    physical    diseases    of, 
755 

acute,  treatment  of,  769 

age  in,  704 

alcohol  in  etiology  of,  719 

alternating,  795 

chronic     delusional,     835.     See    also 
Paranoia. 

circular,  795 
defined,  655 
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Insanity,  classification  of,  649 
commotion,  724 
course  of,  763 
definition  of,  647 
diagnosis  of,  760 
diet  in,  760 

disorders  of  sensation  in,  733 
drugs  in,  773 
electrotherapy  in,  773 
epileptic,  655,  803 

acute  transitory,  805 

chronic,  807 

treatment  of,  807 
etiology  of,  acute  infectious  diseases 
in,  722 

atheromatous  arteries  in,  723 

atrophi  in,  721 

carcnioma  in,  723 

cocain  in,  721 

epilepsy  in,  723 

gastro-intestinal  disorders    in,    723 

genital  disease  in,  723 

hashish  in,  721 

head  injuries  in,  724 

heart  disease  in,  723 

hysteria  in,  724 

irritation  in,  728 

menopause  in,  727 

metallic  poisons  in,  721 

morphin  hi,  720 

nephritis  in,  723 

nervous  exhaastion  in,  725 

organic  nervous  diseases  in,  724 

phvsiological  factors  in,  726 

puberty  in,  726 

puer|)eral  state  in,  727 

senihtv  in,  727 

syphilis  in,  722 

tul)erculosis  in,  723 

various  poisons  in,  721 
examination  of  f)atient  in,  760 
general  etiologv  of,  i\\)\ 

symptomatology  of,  732 

treatment  of,  761 
hebephrenic,  726 
heredity  in,  695 
liydrotherapy  in,  771 
livpochlorhvdria  in,  758 
nianic-depressive,  668,  672,  800.     See 

also  M anic-dcprcRsirc  insanity. 
massage  in,  770 
menstruation  in,  759 
moral  causes  of,  728 
motor  disorders  in,  756 
of  doul)le  form,  795 
j)aralyses  in,  756 
prognosis  of,  764 
progressive  systematized,  835 
prophylaxis  of,  767 
reciprocal,  728 
reflex  disorders  of,  757 
rest-cure  in,  770 
secretory  disorders  in,  757 
sensor>'  disorders  in,  756 
sex  in,  694 
strain   in,  719 
synonyms  of,  687 


Insanity,  temperature  changes  in,  759 

toxic  influences  in,  917 

trophic  disorders  in,  757 

urine  in,  758 

vascular  disorders  in,  760 
Insomnia,  636 

etiology  of,  636 

symptoms  of,  637 

treatment  of,  637 
Insular  sclerosis,   463.     See  also   Mid' 

tiplf  cerebrospinal  sclerosis. 
Integument,  examination  of,  25 
Intention  tremor,  29 

in  multiple  sclerosis,  467 
Intermittent  limping,  516 
treatment  of,  517 

mania,  782 

melancholia,  791 
Intennittirende  Hinke,  516 
Internal  capsule,  function  of,  181 

lesions  of,  effect  of,  on  sensation, 

56 
motor  paths  in,  181 
sensory  paths  in,  182 
Intrapial  hemorrhage,  76 
Invasion  symptoms,  188 
lodid  of  potassium  in  bronchial  asthma, 

140 
lodids  in  cerebral  hemorrhage,  217 

in  cerebrospinal  syphilis,  482 

in  intermittent  limping,  517 

in  leptomeningitis,  87 

in  neuritis,  285 
Iodoform,  injection  of,  within  dura  in 
tubercular  leptomeningitis,  94 

ointment  for  leptomeningitis,  87 
Iridoplegia,  62 
Iron  in  chorea,  544 

in  nniltiple  neuritis,  327 

in  neurasthenia,  577 
Irradiation,  741 
Irresein,  647 
IrritabiHty,  743 
Irritative  brain-lesions,  188 
Irrsinn,  647 
Isolation  of  insane,  768 

Jacksonian  convulsions.  31 
in  cerebral  softening,  221 

fits,  549 
Jaw- jerk,  production  of,  33 
Jendrassik's  metliod  of  reinforcing  knee- 
jerk,  35 
Joints,  Charcot,  39,  437 

motility  of,  in  infantile  cerebral  pal- 
sies, 246 

testing  sensibility  of,  54 

trophic  disorders  of,  39 
Judgment,  testing  of,  762 

weakness  of,  752 
Ju miners,  627 
Juvenile  variety  of  idiopathic  muscular 

atrophy,  410 


Kakidrosis,  781 
K&kk6,  308,  322 
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Keel-shanecl  skull,  701 
Knee-jerk,  34 
reinforced  by  Jendrassik's  method,  35 


Lability  of  phenomena,  744 
iiabioglos.solar\'ngeal  paralysis,  153. 
See     also     PiAio-^ncephalilis     inferior 
chronica. 
Labyrinthial  disturbance  in  tabes,  431 
Lachrymal  reflex  in  hysteria,  583 
Lalling,  67 

Landholt's  rule  in  testing  diplopia,  107 
Landouzy-D^j^rine    type    of    muscular 

atrophy,  410 
Landry's  paralysis,  366 
course  of,  369 
diagnosis  of,  369 
etiology  of,  367 
morbid  anatomy  of,  368 
prognosis  of,  369 
symptoms  of,  368 
treatment  of,  369 
Laryngeal  crisis,  434 
epilepsy,  138 
muscles,  action  of,  136 
nerves,  135 
palsies  in  tabes,  434 
paralyses,  136 
abductor,  136 
adductor,  136 
complete  bilateral,  138 
diagnosis  of,  136 
of  tensors,  137 
treatment  of,  138 
spasm,   138 
stroke,  434 
Larynx,  anesthesia  of,  138 
Latah,  627 

I^atent  lesions  of  cerebral  cortex,   168 
Lateropulsion,  553 
Lathyrism,  461 
Law  of  regression,  740 
Lead  in  etiology  of  insanity,  721 
Lead-cap  headache,  570 
Lead-palsy,  320 
prognosis  of,  325 
treatment  of,  326 
Leg,  center  for  movements  of,  166 
Length-breadth  index,  701,  704 
Leontiasis  ossea,  493 
f^eproua  neuritis,  323 
Leptocephalus,  700 
Leptomeningitis,  77 
acute,  spinal,  272 
course  of,  274 
diagnosis  of,  274 
etiology  of,  272 
morbid  anatomy  of,  273 
Osier's  classification  of,  78 
prognosis  of.  275 
symptoms  of.  273 
treatment  of,  275 
chronic,  88 
spinal,  276 

morbid  anatomy  of,  276 
prognosis  of,  276 


Leptomeningitis,  chronic,  spinal,  symp- 
toms of,  276 
treatment  of,  276 
course  of,  83 
diagnosis  of,  84 
etiology  of,  77 
headache  in,  80 
lumbar  puncture  in,  87 
pathological  anatomy  of,  79 
prognosis  of,  85 
symptoms  of,  80 
treatment  of,  86 
tubercular,  89 
course  of,  93 
diagnosis  of,  93 
etiology  of,  89 
headache  in,  91 
pathological  anatomy  of,  89 
prognosis  of,  94 
pupils  in,  92 
symptoms  of,  91 
treatment  of,  94 
Lesions  of  one-half  of  cord,  effect  of,  55 
of  spinal  cord,  anesthesia  in,  54 

combined,    in    anemias    and    ca- 
chexias, 452 
Leukomyelitis  posterior,  413.     See  ali-o 

Tabes  dorsalis. 
Lids,  examination  of,  61 
Ligaments,   trophic   disorders   of,   38 
Lightning   pains  in   tabes  dorsalis,  424 
Limbs,  anomalies  of,  718 
Limp  chorea,  543 
Limping,  intermittent,  516 

treatment  of,  517 
Lingual  spasm,  148 
Lipoma  of  brain,  256 
Li|X)matosis,  symmetrical,  519 
Lips,  anomalies  of,  710 
Little's  disease,  248 
Local  asphyxia,  513 
convulsions,  31 
death,  513 
syncoi)e,  513 
Localization,  cerebral,  161 

general  considerations  of,  161 
in  cerebral  cortex,  161 
motor  cortical,  164 
of  cord-lesion,  horizontal,  342 

vertical,  338 
of  disease-process,  659 
of  lesions  of  cauda  equina,  351 
sensory  cortical,  167 
spinal,  331 
Localized  hyj^ertrophies,  530 

symptoms,  189 
Lockjaw,  525 
Locomotor    ataxia,     progressive,    413. 

See  also  Tal)es  dorsalis. 
Logorrhea,  743 
Lumbar  points,  304 

puncture  in  leptomeningitis,  87 
in  spinal  leptomeningitis,  275 
in  tubercular  meningitis,  95 
Lyssa,  528 
Lyssophobia,  529 
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Mac ROCEPH ALUS,  700 
Macroglossus,  710 
Make  of  current,  42 
Maladie  des  tics,  625,  752 
Mandibular  muscles,  paralysis  of,  from 
disease  of  trifacial  nerve,  116 

reflex,  33 
Mania,  778 

acute  delirious,  781 

chronic,  782 

confused,  684 

course  of,  782 

definition  of,  778 

dementia  from,  782 

diagnosis  of,  783 

etiology  of,  778 

gravis,  781 

mtermittent,  782 

mental  symptoms  of,  778 

mitis,  781 

pathology  of,  782 

periodical,  781 

physical  symptoms  of,  781 

prognosis  of,  783 

recurrent,  782 

simple,  684 

transitory,  781 

treatment  of,  783 

varieties  of,  781 
Manic  stupor,  675 

Manic-depressive    insanity,    668,    672, 
800 
cla.ssification  of,  802 
etiology  of,  802 
prognosis  of,  802 
treatment  of,  803 
Marantic    sinus    thrombosis,    229.     See 

also  Sinus  thrombosis. 
Massage  in   anterior  poliomyelitis,   385 

in  combined  sclerosis  of  cord,  451 

in  exoplithalniic  goiter,  510 

in  facial  paralysis,  127 

in  infantile  cerebral  palsies,  251 

in  insanity,  770 

in  intermittent  limping,  517 

in  Landry's  paralysis,  370 

in  multiple  neuritis,  327,  328 

in  myelitis,  362 

in  neuritis,  285 

of  brachial  plexus,  300 

in  sciatic  neuritis,  307 

in  spinal    muscular   progressive  atro- 
phy, 400 

in  tal)es  dorsalis,  445 
Massive  tyj^  of  acromegalia,  491 
Mastication,  center  for,  166 
Masticatory  paralysis,   115 

spasm,  115 
Mastoid  disease,  importance  of,  65 
Masturbation  in  insanity,  treatment  of, 

777 
Mathieu's  hand-dynamometer,  27 
Maximal  points  of  pain,  57 
Median  nerve,  lesions  of,  294 
Medulla  oblongata,  symptoms  of  lesions 

of,   185 
Megalocephalie,  493 


Megalodactyl,  716 
Megalomelus,  716 
Mekncholia.  679,  681,  784 
acute  hallucinatory,  789 
affective,  682,  683 
agitata,  747,  788 
attonita,  747,  788 
catatonic,  789 
course  of,  791 
definition  of,  784 
depressive,  683 
diagnosis  of,  792 
etiology  of,  784 
hypocnondriacal,  786,  789 
hypokinetic,  683 
initial,  660 
intermittent,  791 
mental  symptoms  in,  785 
passiva,  747,  788 
pathological  anatomy  of,  791 
periodical,  791 
physical  symptoms  of,  866 
prognosis  of,  793 
recurrent,  791 
treatment  of,  793 
varieties  of,  788 
Memory    defects,    actions   induced    bv, 
753 
disorders  of,  745,  746 
importance  of,   in   diagnosis,   23 
testing  of,  762 
Memory-pictures,  disorders  of,  739,  740 
M^nidre's  disease,  132.     See  also  Aural 

vertigo. 
Meningeal  hemorrhage,  751 

spinal,  276 
Meninges,  cerebral,  71 

spinal,  tumors  of,  372 
Meningitis,  acute  cerebral,  77.     See  also 
IjcptomcningUis    and    Pachymrn- 
ingilis. 
seroas,  79 
basilar,   89.      See    also    Leptomenin- 

(/His,  tubercular. 
cerebral,  syphilitic,  473 
symptoms  of,  475 
cerel)rospinal,  77.      See     also    Lepto- 

imningUis. 
chronic  infantile,  88 
purulent,   77.     See   also   leptomenin- 
gitis. 
spinal,  270 
syphilitic  spinal,  479 
Meningocele,  377 
Meningomyelitis,  spinal,  270 

syphilitic,  479 
Meningomyelocele,  377 
Menopause  in  etiology  of  msanity,  727 
Menstruation  in  insanity,  759 
Mental  condition  of  patient,  examina- 
tion of,  22 
diseases,  649 

paralysis  and,  671,  693 
sequence    of    events    in    diagnosis, 
667 
disturbance  as  a  cerebral  symptom, 
190 
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Mental  strain,  718 

symptoms  in  tumor  of  brain,  258 

torticollis,  146,  629 
Meralgia  paresthetica,  300 
Mercurial    inunctions    in    acute   spinal 
leptomeningitis,  275 
in  neuritis,  285 
Mercury  in  cerebrospinal  syphilis,  482 

in  etiology  of  insanity,  721 

in  hydrocephalus,  268 

in  leptomeningitis,  87 

in  sciatic  neuritis,  307 

in  tabes  dorsalis,  444 
Merj'cism,  145 
Mesocephalic  head,  699 
Metallic  poisons,  insanity  and,  721 
Metatarsalgia,  302 
Microcephalus,  700 
Micromania,  749 
Middle-ear  disease,  65 
Migraine,  619 

course  of,  621 

diagnosis  of,  622 

etiology  of,  619 

headaclie  in,  620 

ophthalmoplegic,  620 

pathology  of,  622 

prognosis  of,  622 

symptoms  of,  620 

treatment  of,  623 
Mimic  spasm,  625 
Mind-bhndness,  68,   173 

lesion  causing,  168 
Mirror-speecii,  69 
Mirror-writing,  69 
Modal  change,  46 
Mogigraphia,  561 
Monocular  diplopia,  616 
Monomania,  655,  835 
Monoplegia,  28 

in  tumor  of  brain,  260 
Moods,  741 
Moral  causes  of  insanity,  728 

treatment  of  insane,  775 
Morbus  sacer,  606 
Morel,  ear,  712,  713 
Morphin   in  caisson  disease,  372 

in  chorea,  545 

in  etiology  of  insanity,  720 

in  leptomeningitis,  86 

in  mental  disease,  773 

in  migraine,  623 

in  neuralgia,  633 

in  Raynaud's  disease,  515 

in  sciatic  neuritis,  307 

in  tabes  dorsalis,  447 

in  tetanus,  527 
Morphological  stigmata  of  degeneracy,  21 
Morton's  disease,  302 
Morvan's  disease,  391 
Motility,  27 

increased,  29 

psychoses,  685 

reduced,  27 
Motor  aphasia,  174 

areas    of    pain,    localization    of,    by 
electricity,  48 


Motor  disorders  in  insanity,  756 
function,  anomalies  of,  717 
neuroses,  546 

poin.s  of  face  and  neck,  40 
of  lower  extremity,  43,  44,  45 
of  upper  extremity,  41,  42 
tracts  of  brain,  181-187 
Movement,  hallucinations  of,  734 
Movements,  associated,  31 

|)ostplegic,  30 
Multiple  abscesses  of  brain,  238 
cerebrospinal  sclerosis,  463 
bulbar  symptoms  of,  469 
cerebral  symptoms  of,  469 
course  of,  469 
diagnosis  of,  470 
etiology  of,  463 
forms  of,  469 
intention  tremor  in,  467 
morbid  anatomy  of,  465 
motor  features  of,  466 
prognosis  of,  471 
sensory  symptoms  of,  468 
symptoms  of,  466 
treatment  of,  471 
trophic  disturbances  in,  469 
vertigo  in,  469 
visual  disturbances  in,  469 
neuritis,  308.     See  also  Neuritis. 

recurrent,  323 
neuromata,  286 

paralyses  of  cranial  nerves,   150 
Muscles,  electrical  testing  of,  40 
testing  of  power  of.  27,  28 
trophic  disorders  oi,  38 
Muscular  sense,  testing  of,  51 
spa.'^m,  idiopathic,  37 
system,  examination  of,  27 
Musculospiral  nerve,  lesions  of,  292 
Mutism  in  hysteria,  67 
Myasthenic  reaction,  47 
Myelinic  neuromata,  286 
Myelitis,  355 
acute  bulbar,  158 

syphilitic,  480 
atrophy  in,  358 
central,  356 
course  of,  360 
diagnosis  of,  360 
differential,  361 
disseminated,  356 
etiology  of,  356^ 
morbid  anatomy  of,  356 
motor  symptoms  of,  358 
paraplegia  m,  363 
prognosis  of,  361 
reflexes  in,  358 
sensory  symptoms  of,  358 
symptoms  of,  357 
transverse,  356 
treatment  of,  362 
trophic  changes  in,  359 
Myelocele,  376 
Myoclonia,  547 
diagnosis  of,  549 
etiology  of,  548 
prognosis  of,  549 
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Myoclonia,  symptoms  of,  548 

treatment  of,  549 
Myoclonus,  547 

epilepsy,  614 

contractions  in,  615 

diagnosis  of,  615 

prognosis  of,  615 

treatment  of,  615 
Myoidema,  37,  314 
Myoidism  in  tabes,  423 
Myopathic  facies,  403 
Myopathy,  primitive  progressive,  401 
Myositis  in  nmltiple  neuritis,  308 
Myotonia,  31,  556.     See  also  Thotmtcn's 
disf'ase. 

congenita,  556 

family,  556 
Myotonic  reaction,  47 
Myriachit,  627 
Mysophobia,  725 
Myxedema,  494 

acquired,  of  adults,  494 

congenital,  496 

etiology  of,  499 

morbitl  anatomy  of,  500 

operative,  496 

treatment  of,  500 
Myxedematous  idiocy,  496 

retardation,  498 


Nahcolkpsy,  642 
Narrow-iieadedness,  700 
\asal  crises  in  tabes,  431 
Xaso-occipital  arc,  649,  704 
Nasus  achmcus,  711 
Negation,  delusion  of,  750 
Nephritic  crisis,  433 
Nej)hntis  in  etiology  of  insanity,  723 
Nerve,   circumflex.      See    Circu  m  jhx 
nrrrc. 

divided,  changes  in,  279 
regeneration  of,  280 
symf)tonis  of,  279 
treatment  of,  281 

division  of,  279 

electric  tests  of.  in  health,  43 

median.     See  M<(li(in  mrrv. 

musculospiral.       See    M  }fsrul(>  .spiral 
ncrrc. 

phrenic.     See  Phrcnir  ncrvv. 

suprascapular.         See    Suprascapular 
nerve. 

.suture  of,  281 

thoracic.     See   Thoracic  ncrrc. 

ulnar.     See  Ulnar  nerve. 
Nerve-grafting  for  neuromata,  288 
Nerves,  cutaneous  distribution  of,  52,  53 

electrical  testing  of,  39 

inflanunation  of,  281.     See  also  Neu- 
rit in. 

of   lower   extremity,   lesions   of,    300 

of  trunk,  lesions  of,  3(K) 

spinal.     See  Spinal  nerves. 
Nerve-stretching    for    neuromata,    288 
Nerve-trunk,    lesion    of,    anesthesia    in, 

54 


Nerve-tumors,    285.     See    also    Neuro- 
mata. 
Nervous  coughs,  139 

diseases,  functional,  485 

organic,  in  etiology  of  insanity,  724 

dys|)epsia,  145 

exhaustion,    567.     See    also    Neuraa- 
thenia. 
in  etiology  of  insanity.  725 

prostration,  5(57.     See    also    NeuraH- 
thenia. 

.sy.stem,  sv  phi  lis  of,  471 
Neuralgia,  629 

characters  of,  630 

conditions  favoring,  630  * 

in  branches  of  trifacial,  118 

in  insanity,  756 

pathology  of,  631 

treatment  of,  632 

trifacial,  632 

varieties  of,  631 
Neurasthenia,  567 

circulatory  disorders  in,  571 

course  of,  574 

diagnosis  of,  574 

disorders  of  hearing  in,  571 
of  smell  in,  571 
of  taste  in,  571 

etiology  of,  567 

fear  in,  573 

forms  of,  574 

gastro-intestinal  disorders  in,  571 

general  state  in,  573 

fjenital  disorders  in,  572 
leadache  in,  570 
mental  disturbances  in,  572 
motor  disorders  of,  569 
nosopliobias  in,  573 
photophobia   in,  571 
prognosis  of,  575 
secretory  disorders  in,  572 
.sensorv  disturbances  in,  569 
sleep  m,  573 
.symptoms  of,  569 
tenderness  in,  570 
traumatic,  624 
visual  disturbances  in,  570 
field   in,  63 
Neuritis.  281 

adventitious,  282 
alcoholic,  320 
diagnosis  of,  284 
etiology  of,  281 
lej)rous,  323 
nngrans,  282 
morbid  anatomy  of,  281 
multiple,  308 

accommodation  in,  317 
alcoholic  form  of,  320 
course  of,  319 
diagnosis  of,  324 

of  the  toxic  cause  of,  325 
differential  diagnosis  of,  from  hvs- 
teria,  325 
from  lead  poi.soning,  320 
from  locomotor  ataxia,  324 
from  myelitis,  324 
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Neuritis,  multiple,  differential  diagnosis 
of,  from  pernicious  anemias, 
325 
from  poliomyelitis,  324 
electrical  changes  in,  313 
etiology  of,  308 
general  conditions  in,  317 
lesions  in  muscles  in,  310 
in  nerves  in,  309 
of  brain  in,  310 
of  spinal  cord  in,  310 
morbid  anatomy  of,  309 
motions  of  eyes  in,  316 
nutrition  in,  317 
prognosis  of,  325 
pupils  in,  317 
recurrent,  323 
reflexes  in,  315 
special  fonns  of,  319 
symptoms  of,  311 
mental,  317 
motor,  311 
muscular,  311 
ocular,  316 
sensorj',  315 
treatment  of,  326 
trophic  conditions  in,  317 
yision  in,  316 
of  !)rachial  j)lexus,  298 
causes  of,  298 
diagnosis  of,  299 
prognasis  of,  299 
symptoms  of,  298 
treatment  of,  299 
of  branches  of  trifacial,  118 
optic,   102 

as  a  symptom,   191 
parenchymatous,  282 
prognosis  of,  284 
sciatic,  302 
causes  of,  303 
diagnosis  of,  305 
double,  305 

morbid  anatomy  of,  303 
symptoms  of,  303 
tender  pohits  in,  304 
treatment  of,  306 
symptoms  of,  282 
syphilitic,  481 
treatment  of,  284 
Neuroma  of  brain,  256 
Neuromata,  286 
amputation,  286 
amyelinic,  286 
cellular,  286 
diagnosis  of,  287 
dolorosa,  286 
etiology  of,  287 
fibrillar,  286 
ganglion,  286 
multiple,  286 
myelinic,  286 
prognosis  of,  287 
symptoms  of,  287 
traumatic,  286 
treatment  of,  288 
Neuroretinitis,  102 


Neuroses,  485 

classification  of,  485 

fatigue,  560 

following  traumatism,  623 

infection,  525 

motor,  546 

occupation,  20,  560,  566 

Neurotal^s,  443 

Neurotic  heredity  in  diagnosis,  18 

Nightmare,  639  ' 

Night-terrors,  23,  639 

Ninth  ner\'e.    See  Gtossophanftigeal  nerve. 

Nitrate  of  strychnia  in  spinal  progres- 
sive  muscufar  atrophy,  400 

Nitrite  of  amyl  in  broncKial  asthma,  141 
hi  tetanus,  527 

Nitroglycerin  in  migraine,  623 
in  sciatic  neuritis,  307 

Nocturnal  enuresis,  640 
epilepsy,  612 

Nodding  spasm  in  hysteria,  597 

Normal  child,  development  of  the  facul- 
ties of,  887 

Nose,  anomalies  of,  711 

Nosel)leed  after  middle  life,  199 

Nutrition,  abnormal  variations  in,  37 

Nystagmus,  111 


Obliqie  line,   170 

Obturator  nerve,  lesions  of,  301 

Occupation  neuroses,  20,  560,  566 

predisjwsing  to  nervous  disease,  20 
Ocular  muscle,  spasms  of.   111 

muscles,  action  of,  105 

nerves,  anatomical  consideration >  of, 
104 
tliseases  of,  104 

palsies,   106 
causes  of,  110 
diagnosis  of,   107 
location  of  lesion  in,  109 
treatment  of,  112 
Oculomotor    apparatus,    double    corti- 
cal representation  of,  105 
Olfactory  ner\'e,  diseases  of,  96 
Oligodactyly,  716 
Oligomelus,  716 
Oliguria  in  insanity,  758 
Operative  myxedema,  496 
Ophthalmoplegia  externa,  62 

interna,  62 

progressive,     151.     See     also     PttHo- 
encephalitis  superior  chronien. 
Ophthalmoplegic  migraine,  620 
Ophthalmoscoi)e,     importance     of.     to 

neurologist,  62 
Ophthalmoscopic   picture  in   amaurotic 

family  idiocy,  249 
Opisthognathism,  702 
Opisthotonos  in  cerebellar  disease,  187 
Opium  in  epilef^sy,  619 

in  insanity,  773 

in  mania,  784 

in  melancholia,  794 

in  paralytic  dementia,  834 

in  JParkinson's  disease,  556 
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Opium  in  torticollis,  146 

( ) pium-bromid    treatiiieiit    in    epileiwv, 

809 
Optic  nerve,  anatomy  of,  97 
atrophy  of,  38,  103 
diseases  of,  97 
lesions  of,  97,  102 
neuritis  as  a  symptom,  191 

in  tumors  of  brain,  259 
thalami,  function  of,   183 

lesions  of,  101,  184 
tract,  lesions  of,  97-102 
Orbits,  asymmetry  of,  705 
Orthognathism,  702 
Osier's  classification  of  acute  leptomen- 
ingitis, 78 
Osteo-arthropatliie     hyfiertrophiante 

pneumique,  452 
Osteo-arthronathy,  hy|)ertrophic,  492 
Osteoma  of  orain,  256 
Othematoma,  757 
Oxahiria  in  insanity,  758 
Oxycephalus,  700 


P.vcHYDEHMATors  cachexia,  494 
Pachymenhigitis,  73 
cervicalLs  ny|)ertrophica,  271 
externa,  73 

spinalis,  272 
lurmorrhagica,  73 
interna,  73 

course  of,  73 

diagnosis  of,  75 

etiology  of,  73 

pathological  anatomy  of,  73 

spinalis,  271 

symptoms  of,  74 

treatment  of,  75 
Pain,  arciis  of,  visceral  disease  and,  57 
as  a  (•erel)ral  symptom,  191 
as  a  symptom,  56 
description  of,  1)V  patients,  02 
in  angina  pectoris,   143 
in  brain  diseiise,  ()1 
in  myelitis,  357 
in  neuritis,  2S3 
in  sciatic  neuritis,  303 
in  spinal  tumors,  373 
in  syphilitic  meningitis,  470 
in  tal)es  dorsalis,  424,  425 
maximal  points  of,  57 
sense,  testing  of,  51 
Palate,  asynunetrical,  706,  7(K) 
cleft,  707 

deformities  of,  705 
donie-shai)cd,  706,  708 
flat-roofed,  7(M),  708 
Oothic,  706,  708 
hip-roofed,  7()(),  709 
with  horseslioe  arch,  7(K>,  708 
Pal|iebral  reflex,  32 
Palpitation,  cardiac,    142 

in  l)rain  tumor,   192 
Palsies,  com!)ined,  of  nerves  of  arm,  29() 
in   tal)Cs  dorsalis,  423 
sleep,  641 


Palsy,  liell's,  121 

divers',  370.  See  also  CaisHtm  dis- 
ease. 

scriveners',  561 

wasting,  393 
Panophthalmitis  in  leptomeningitis,  81 
Papilla,  optic,  diseases  of,  102 
Papillitis,  102 

in  tumor  of  brain,  259 
Papilloneuritis,   102 
Paradoxical  contraction,  36 
Paraffin  in  facial  hemiatrophy,  117 
Parageusia,  66 
Paragraphia,  68 
ParaKlehyd    in    mania,    784 

in  mental  disease,  774 

in  senile  dementia,  814 
Paralysis,    acute    ascending,    366.     See 
also  iMndnja  paratyKia. 

agitans,  550.  See  also  Parkinnott*s 
disease. 

]iro\vn-S^'(|uard,  cord-lesion  in,  55,  56 

bulbar,  asthenic,  159 

cerebral,  of  children,  242 

chronic  nuclc:\r  ocular,  151.  See 
also  Polio-encephalitis  s  ii  p  e  r  i  o  r 
ehronica. 

diphtheric,  321 

facial,  121.  See  also  FacUd  fxirah/- 
sis. 

family  periodic,  558 

from  brain-ab.scess,  239 

from  cerebml  hemorrhage,  222 

from  cord-lesion,  338 

hypoglossal,   149 

in  anterior  poliomyelitis,  3S1 

in  cerebnd  softening,  221,  222 

in  hysteria,  595 

in  insanity,  756 

in  multiple  neuritis,  311 

in   myelitis,   358 

in  syphilitic  meningitis,  479 

in  tabes  dorsalis,  423 

labioglossolaryngeal,  153.  Si-e  also 
Polin-4'ueephnlHis  ehrori ira . 

Landry's,  3()6 

laryngeal,  13(».  See  also  Larifrtf/fttl 
jHirali/sis. 

masticatory,   115 

mental  dise^ise  and,  671,  693 

multiple,  of  cranial  nerves,   1.50 

ocular,    106.      See   also    Ocular   iHilsij. 

of  anterior  crural  nerve,  3(M) 

of  auditory  nerve.   130 

of  circumrtex  nerve    291 

of  facial  nerve,   121 

of  median  nerve,  294 

of  musculospiral  nerve,  292 

of  obturator  nerve,  301 

of  phrenic  nerve,  289 

of  posterior  thoracic  nerve,  290 

of  sciatic  nerve,  301 

of  spinal  accessory  nerve,   147 

of  su|)erior  gluteal  nerve,  301 

of  suprascapular  nerve,  2^)1 

of  tongue,    149 

pharyngeal,   135 
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Paralysis,  progressive  bulbar,  153.     See 
also      Potio-encephal  it  us      i  njer  i  o  r 
chronica, 
pseudobulbar,  158 
I)seudohypertrophic',  409 
syphilitic  spinal,  70 
ulnar,  295 
Paralj^tic  chorea,  543 
ilementia,  811,  822 
definition  of,  822 
diagnosis  of,  831 

differentiation  of,  from  alcoholism, 
831 
from  cerebrospinal  syphilis,  832 
from  nmltiple  sclerosis,  833 
from  neurasthenia,  831 
duration  and  prognosis  of,  830 
etiology  of,  822 
mental  symptoms  of,  825 
pathological  anatomy  of,  833 
I)hysical  symptoms  of,  825 
prodromal  i^eriod  of,  824 
symptomatology  of,  824 
terminal  |)eriod  of,  830 
treatment  of,  834 
Paramimia,  08,   173 
Paramyocloinis,  547 

multiplex,  548 
Paramyotonia,  congenital,  557 
Paranoia,  055,  835 
circular,  081 

course  and  prognosis  of,  858 
definition  of,  835 
erotica,  839 
etiology  of,  830 
expansive  i)erio<l  of,  839 
from  mania,  782 
hallucinatoria  acuta,  081,  835 

chronica,  081,  835 
inventoria,  839 
morbid  anatomv  of,  858 
persecutory  period  of,  837 
prodromal  |3eriod  of,  830 
t|uerulans,  839 
reformatoria,  839 
religiosa,  839 

secondaria  melancholia,  792 
simplex  acuta,  081,  835 

chronica,  835 
symptomatology  of,  830 
treatment  of,  858 
varieties  of,  835 
Paraphasia,   173,  175 
l^araphrasia,  08 

Paraplegia,    28,    303.     See    also    Para- 
plegic state. 
ataxic,  448 

syphilitic,  480 
from  hematomyelia,  354 
hereditary    spastic,    400.      See    also 

Ilereditani  spastic  fniraplegia. 
in  myelitis,  303 
in  spinal  tumors,  374 
Paraplegic  gait,  304 
state,  attitude  in,  305 
etiology  of,  303 
gait  in,  304 
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Paraplegic  state  in  myelitis,  363 
prognosis  of,  306 
reHexes  in,  305 
symptoms  of,  303 
treatment  of,  300 
Parasyphilitic  diseases  483 
acquired,  483 
hereditary,  484 
nervous  disease,  471 
Parenchymatous  neuritis,  282 
Paresis,    general,    in     cerebral    hemor- 
rhage, 215 
Paresthesia  in  multiple  neuritis,  315 

in  neuritis,  282 
Paresthesia',  54 
Parkinson's  disease,  550 
course  of,  555 
diagnosis  of,  555 
etiology  of,  550 
mental  state  in,  555 
morbid  anatomy  of,  550 
muscular  rigidity  in,  551 
I)alsy  in,  554 

sensory  disturbances  in,  554 
symptoms  of,  551 
treatment  of,  555 
trembling  in,  553 
Past  illness,   investigation  of,  19 
Patellar  point,  304 

reflex,  34 
Patient,  antecedents  of,  18 

examination  of,  17-70 
Pavor  noctunms,  039 
Pellagra,  402 

Percussion  in   brain  disease,   191 
Peri-arteritis,  cerebral,  198 
Perineuritis,  282 
Periodical  mania,  781 
melancholia,  791 
swelling,  517 
Peripheral    nerves,   trophic   disease   of, 
38 
paralysis    in    insanity,    750 
Peroneal  nerve,  lesions  of,  301 

variety       of      idiopathic       muscular 
atrophy,  410 
Persecution,  delusion  of,  749 
Personal  history,   19 
Peterson's  calipers,  702,  703 
Petit  mal,  012 
Pharyngeal  crises,  434 
paralysis,   135 
reflex,  33 
spasm,   135 
Phenacetin  in  acromegalia,  492 
in  epilepsy,  018 
in  tabes  dorsalis,  447 
Phocomelus,  710 
Phosphaturia  in  insanity,  758 
Photophobia  as  a  symptom,  01 

in  leptomeningitis,  81 
Phrenic  nerve,  lesions  of,  289 
Physical  examination,  23 

strain,  718 
Physiognomy  of  patient,  21 
Physiological  factors  in  etiology  of  in- 
sanity, 726 


930 


INDEX. 


Pia  mater,  754 

inflammation  of,  77.     See  also  Lep- 
tomeningitis. 
visceral,  71 
Pial  hemorrhage,  75 

space,  71 
Pilocarpiii  in  aural  vertigo,  134 

in  nervous  deafness,  131 
Pituitary  tumor  with  acromegaly,  256 
Plagiocephalus,  700 

Plantar  nerve,  external,  lesions  of,  302 
internal,  lesions  of,  302 
points,  304 
reflex,  36 
Platicephalus,  700 

Pneumococcus    in    leptomeningitis,    78 
Pneumogastric  nerve.     See  Vagus. 
Polar  change,  46 

Polio-encephalitis,   combined   forms  of, 
158 
inferior  chronica,  153 
course  of,  157 
diagnosis  of,   157 
etiology  of,   154 
morbid  anatomy  of,  154 
.symptoms  of,  154 
treatment  of,  158 
superior,  acute,  153 
chronica,  151 
course  of,   152 
diagnosis  of,   153 
etiology  of,  151 
pathological  anatomy  of,   151 
symptoms  of,   151 
treatment  of,   153 
Poliomyelitis,  acute  anterior,  378 
course  of,  383 
deformity  in,  .'i82 
diagnosis  of,  383 
etiology  of,  378 
forms  of.  383 
morbid  anatomy  of,  378 
prognosis  of,  384 
symptoms  of,  381 
treatment  of,  384 
chronic,  393 
Polydactyly,  7l() 
Polymastia,  716 
Polyneuritis,    308.     See    also    Neuritis, 

nmltiplr. 
Polyuria  in  insanity,  758 
Pons  Varolii,  function  of,   184 

symptoms  of  lesions  of,   184 
Popliteal    nerve,    external,    lesions    of, 
301 
internal,  lesions  of,  302 
|K)int,  304 
Posterior    colunuis    of    cord,    effect    of 
lesions  of,  342 
horn  of  cord,  effect  of  lesions  of,  350 
roots  of  cord,  effect  of  lesions  of,  350 
spinal   arteries,   337 
Po-<terolateral   sclerosis,   448.     See  also 

Ctnnhined  sclcntsis  o]  cord. 
Postplcgic  movements,  30 
Precordial  anxiety,  742 
fright,  742 


Present  condition  of  patient,  23 
Pressure  sense,  testing  of,  51 
Primare  Verriicktheit,  655 
Primary  dementia,  655,  811,  815 
Prodromes,  epileptic,  609 
Prognathism,  702 

Progressive  bulbar  paralysis,  153.     See 
also       Polio  -  encephalUui       inferior 
chronica. 
general  paralysis,  822.     See  also  Para- 
lytic dementia. 
locomotor     ataxia,     413.     See     also 

Tal)e8  dorsalus. 
muscular  atrophy,  392 
idiopathic,  401 
course  of,  409 
etiology  of,  402 
morbid  anatomy  of,  402 
prognosis  of,  410 
.symptoms  of,  403 
treatment  of,  410 
varieties  of,  409 
spinal,  392 
course  of,  399 
diagnosis  of,  399 
differential  diagno.sLs  of,  400 
etiology  of,  393 
morbici  anatomy  of,  394 
prognosis  of,  400 
symptoms  of,  395 
treatment  of,  400 
varieties  of,  399 
with  cord  lesions.     See  Progres- 
sire    muscular  atrophy,  spinal. 
without   cord   lesions.     See  Pnt- 
yressive  muscular  atrophy,  idu>- 
pathie. 
dystrophy,  401 
ophthahnoplegia,  151.     See  also  Po//V>- 

encephalitis   superior  chronica . 
spastic  ataxia,  448.     See  also  Com- 

hined   sclerosis   of   spinal   cttrd. 
systematized  insanity,  835.     See  alsr> 
Paraiutia. 
Projectile  vomiting  as  a  symptom,  190 
Propulsion,  553 
P.sammoma,  25(» 
Pseudo-apraxia,  748 
P.seudo-ataxia,  748 
Pseudoataxie  cerel)elleuse,  454 
Pseudobull)ar  paralyses,   158 
Pseudochorea,  748 
Pseudodenientia,  744 
Pseudohyj)ertro|)hic  paralysis,  409 
Pseudomeningitis,  hysterical,  598 
Pseudoparaphrasia,  747 
Pseudo paresis,  syphilitic,  477 
Pseudotal)es,  443 
Psychiatrv,  review  of  recent  problems, 

65() 
Psychic  degeneration  of  epileptics,  804 

equivalent  of  epileptic  attack,  613 
Psychopathy,  647 
P.sychosis,  647 
anxiety,  682 
classification,  658 
derangement  and,  663 


IXDEX, 


\KM 


Psychocils,  hyf^ierkin^ic  motility.  6S4 

motility.  685 
Psydiotherapy.  775 
Ptosis  as  a  symjHom.  61 

sleep,  640 
Piibertv    in    etiologv  of    insanitv,  690. 

726  " 
Puer|)eral  state  in  etiolofSA*  of  insanity. 
727 

tetanus,  526 
Pulmonan*    brandies    of   vagus,    affei*- 

tions  of,   139 
Pulse  in  leptomeningitis,  82 

in  polio-eni'ephalitis  inferior  chronica, 
156 

in  spinal  leptomeningitis,  276    ** 

in  tul)ercular  leptomeningitis,  92 
Pupil,  irregularities  of,  62 
Pupillary  reflex.  32 
Pupils  in  leptomeningitis,  82 

in  multiple  neuritis,  317 

in  tubercular  meningitis,  92 
Purulent     meningitis,    77.       See    also 

Ia  j^omen  ingiiis. 
Pvramidal  tracts,  effect   of  lesions  of, 
'342 


Qualitative  change,  46 
Quantitative  change,  46 
Quincke's  disea.se,  517 

lumbar  pmicture  in  spinal  leptomen- 
ingitis, 213 
Quinin  in  aural  vertigo,  134 

in  chorea,  545 

in  multiple  neuritis,  327 
sclerosis,  471 

in  neuralgia,  633 


Rabies,  527 

Raptus  melancholicus,  788,  789 

Raynaud's  disease,  513 

course  and  prognosis  of,  514 
diagnosis  of,  515 
etiology  of,  513 
symptoms  of,  514 
treatment  of,  515 
Reaction,  hemianopic  pupillary,   100 
myasthenic,  47 
myotonic,  47 
of  degeneration,  45 
in  facial  paralysis,  124 
partial,  47 
Rei'iprocal  insanity,  728 
Rectus  clonus,  35 

reflex,  35 
Recurrent  mania,  782 
melancholia,  791 
nmltiple  neuritis,  323 
Red  cerebral  softening,  219 
Referred  sensation,  54 
Reflected  tone,  741 
Reflex,  abdominal,  34 
Achilles  tendon,  35 
anal,  36 

sphincteric,  36 


Reflex.  bulUx^aN-enunis.  433 

ciliary.  ;t? 

cremasteric.  »^> 

disi>nlers  in  m>anity.  757 

ejHgastrio,  CVI 

heel-tendi>n.  »it> 

mandibular,  ^i:) 

jKHlj»ebraK  :i2 

(VHtellar.  :M 

phan-ngeal.  ii3 

plantar.  «^> 

pupillary.  ,*i2 

rectus.  ii5 

sphincter.  :U» 

supra-orbital,  »W 

trice|v<,  34 

virile,  36.  4;« 
Reflexes.  31 

in  anterior  (Htliomvolitis,  381 

in  hysteria.  5S4.  585.  ^%^ 

in   lesions  of  spinal  inml,  340 

in  nmltiple  neuritis,  315 

in  myelitis,  358 

in  mytH'lonus  epile|wy,  »M5 

in  paraplegic  state.  'M\^ 

in  progressive  muscular  atri>phy  with 
coni  lesions,  398 

in  spinal  tumors,  374 

in  tal)es  dorsalis,  4i:7 

of  lower  extremity,  'M 

of  upjxjr  extremity,  33 
Refraction,  errors  of,  im)H)rtance  of,  62 
Refusal  of  food,   management   of,   777 
Regeneration  of  a  dividotl  nerve,  280 
Regression,  law  of,  740 
Residence,  importance  of,  20 
Respiration  in  leptomenhigitis,  83 

in  tul)ercular  leptomeningitis,  91 
Respiratory  org.ms,  examination  of,  24 
Rest  in  multiple  neuritis,  327 

in  neuritis,  285 

in  sciatic  neuritis,  306 
Rest-cure,  770 
Retina,  diseases  of,  102 
Retinitis,  102 
RetropuLsion,  553 
Reversion,  696 
Rheumatism,    relation    of,    to    chorea, 

535 
Right-handedness,  cause  of,   164 
Rigidity  in  tubercular  leptomeningitiM, 
91 

muscular,  in  leptomeningitis,  71 
RinnC's  test,  64 

Robertson  ^)Upilla^y  ^ign  in  talxn*,  429 
Roml)erg,  sign  of,  421 

symptoms,  29 
Rr>ntgeii    rays   in    brain   disease,    192 
Rumination,   145 


Sagittal  line,   |()9 

Salicylate  of  s^nla  in  autr>-intoxicatiori, 

773 
Salicylates  in  anterior  p^>IiomyeIiti»*,  3H5 

in  facial  paralysis,  127 

in   l-Aiidry's  [laralysis,  370 
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Salol  in  auto-intoxication,  773 

in  epilepsy,  (HS,  801) 

in  multiple  neuritis,  327 

in  myelitis,  362 
Saltatory  chorea  in  hysteria,  597 
Sarcoma  of  brain,  253 
Scanning  speech,  iSl 
Scaphocephalus,  701 
Sciatic  nerve,  >?reat,  lesion  of,  301 

neuritis,  302.     See  also  Neurit  in. 

scoliosis,  304 
Sclerodactylie,  512 
Scleroderma,  511 

etiology  of,  512 

symptoms  of,  512. 

treatment  of,  513 
Scleroma  adultorum,  512 
Scl(^rose  en  plac|ues,  4()3 
Scleroses  of  spinal  cord,  combined,  448 
Sclerosis,  amyotrophic  lateral,  393 

disseminated,  463 

multiple  cerebrospinal,  463.     See  also 
Multiple  eerebrospinal  neleronix. 

of    posterior    columns   of   cord,    413. 
See  also  Tabes  dorsalis. 

of  spinal  cord  from  vegetable  into.xi- 
cants,  461 

posterolateral,    448.     See    also    Com- 
bined Heler(hsis. 

sciatic,  304 
Scotch  douche,  772 
Scotoma,  central,   UH) 
Scotomata,  63 
Scriveners'  palsy,  561 
Secondary     dementia,     655,    692,    811. 

See   also    Dementia. 
Secretory  disorders  in  insanity,  757 
Sedatives  m  le|>t()ineningitis,  86 
Se junction,  663 
Senile  chorea.  54S 

dementia,    Hll,    813.     Sec    also    De- 
mentia. 
Senility  in  etiology  of  instmity,  724 
Sensation,  disorders  of,  in  insanity,  733 
intensity  of,  73S 
qualitative,  733 
tono  of,  738 

general  consideration  of,  4!) 

referred,  54 

testing  and  examination  of,  41) 
Sensibility,  halhicinations  of,  734 

illusions  of,  738 
Sensory  conditions,  49 

disorders,  actions   iiuhiced    by.  753 
in  insanity,  756 

disturbances  from  brain-lesion,   189 

function,  anomalies  of,  717 

paths,   182 

tone,  disorders  of,  738 
Seventh     cranial     nerve.       See     Facial 

nerve. 

Sex  in  etiology  of  insanity,  ()94 
Shaking  palsy".  550 

Shingles,  328*.     See  also  fferjyes  zoster. 
Shoulder,  center  for  movements  of,  166 
Sight,  affections  of,  in  tul)ercular  lepto- 
meningitis, 92 


Sight,  examination  of,  61 
hallucinations  of,  734 
Signal  symptom,  31,  189 
Sinmlo  m  epilejisy,  809 
Sinus  thrombosis,  228 
infective,  230 
cavernous,  231 
lateral  232 
longitudinal,  233 
symptoms  of,  231 
treatment  of,  233 
marantic,  229 
diagnosis  of,  229 
prognosis  of,  230 
.symptoms  of,  229 
Sinuses,    cerebral,    anatomy    of,    227 
Sixth  nerve,  anatomical  considerations 
of,  105 
effect  of  division  of,   106 
Skin,  anomalies  of,  717 

trophic  disturbances  of,  38 
Sleep,  conditions  favoring,  676 
disorders  of,  634 
drunkenness,  639 
importance  of,  in  diagnosis,  23 
palsy,  292,  641 
physical  features  of,  635 
ptosis,  642 

requirements  for,  636 
Sleeping  sicknes.s,  641 
Smell,  center  for,   168 
examination  of,  65 
hallucinations  of,  734 
illusions  of,  738 
loss  of,  96 
So<lium  iodid  in  (crcbrospinalsyphilis,482 
Softening,  corcbrtil,  218.     Sec  also  Cere- 
bral soltrnintf. 
Somatic  conscu)Usne.ss,  ()()4 
Somnambulism,  (»38 
Somnolentia,  630 
Sounds,  subjective,  65 
Space  sense,  <listurbance  of,  65 
Spasmo<lic    asthma,      139.        See     nUo 
.  \  sfh  nia ,   ttroneh  ial. 
tal)es,  448 
torticollis,  145,  627 
wryneck,  145 
Spasmogenic  point  or  zone,  58(» 
Spasms,  30 
clonic,  30 
facial,  120.  627 
from  cord-lesions,  338 
hypoglossal,   148 
hy.st.erical  rhythmical.  597 
i(liopathi('  muscular,  37 
laryngeal.   138 
lingual,   148 
masticatory,   115 
mimic,  625 
occupation,  560 
'        of  ocular  nm.scle.  1 1 1 

of  spiruil  accessory  nerve,   145 
pharyngeal,   135 
tonic,  30 
Spastic      paraplegia,     heretlitarv,     460. 
See  also  Ilereditan/  sjxnitie  fyaraplegia. 
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Spatial  analysis,  665^  66G 
Sj)ecial  senses,  examination  of,  605 
8|)eech,  anomalies  of,  718 
center  for,   1()7,   170 
examination  of,  (iO 
Spliinoter  reflex,  3G 
Spina  bifida,  376 

(.Hagnosis  of,  377 
etiology  of,  376 
occulta,  376 
prognosis  of,  377 
symptoms  of,  377 
treatment  of,  377 
Spinal  accessory  nerve,  anatomical  con- 
siderations of,   145 
paralysis  of,   147 
spasm  of,   145 
arteries,  anterior,  333 

posterior,  337 
cord,    anatomical    considerations    of, 
331 
circulation  in,  333 
combined    sclerosis    of,    448.      See 

also    Combined  sclerotfiti. 
disabling     transverse      lesions     of, 

table    of    symptoms,    343-349 
glioma  of,  373 
hemorrhage  into,  352 
in  brain  tumors,  257 
indiscriminate  lesions  cf,  352 
lesions  of,  combined,  in  anemias  and 
cachexias,  452 
cross,  table  of  symptoms  in,  343- 

349 
in  tal^es  dorsalis,  418 
localization  of,  vertical,  338 
location  of  anesthesia  in,  54 
motor  symptoms  of,  338 
of  gray  matter  of,  378 
of  one  lateral  half  of,  55 
reflexes  in,  340 
sensory  symptoms  of,  340 
trophic    conditions  in,  341 
vasomotor  disturbance  in,  341 
vertical  localization  of,  338 
visceral  symptoms  in,  341 
white  matter  of,  413 
localization  of,  331 
relation  of  lesions  and  diseases  of, 
350 
to  body  surface,  332 
to  vertebra*,  332 
segments,     relation     of    anesthesia 
to,  54 
to  cutaneous  areas,  55,  58 
symptoms,  functions  of,  339 
syphilis  of,  479.     See  also  Syphilis, 

spinal. 
thrombotic  softening  of,  354 
transverse  sections  of,  334 
traumatic  lesions  of  substance   of, 

352 
tumors  of,  372 
douche,  771 
leptomeningitis,  acute,  272 

chronic,  276 
meningeal  hemorrhage,  276 


Spinal  meninges,  tumors  of,  372 
meningitis,  270 
nerves,  division  of,  279 

histological  chai»ges  in,  279 
muscular  symptoms  of,  280 
syni|)toms  of,  279 
treatment  of,  281 
injuries  and  diseases  of,  278 
lesions  of,  in  tabes  dorsalis,  417 
pachymeningitis,  270 
s|>ecial  lesions  of,  289 
stretching  in  family  ataxia,  460 

in  tabes  dorsalis,  445 
symptoms  in   tubercular  leptomen- 
ingitis, 93 
syphilis,    479.      See   also   SyphiliSf 

spinal. 
tumors,  372 
course  of,  374 
diagnosis  of,  375 
location  of,  375 
morbid  anatomy  of,  373 
prognosis  of,  374 
reflexes  in,  374 
.symptoms  of,  373 
treatment  of,  375 
Spine,  concession  of,  623 
S|X)radic  cretinism,  496 
Sfmrious  ankle-clonus,  37 
Squamosal  point,   170 
Squint,  imix)rtance  of,  62 
St.  Vitus'  dance,  534 
Stahlear,  No.  1,  712,  713 

No.  2,  713 
Stammering,  67 
Staphylococcus   aureas   in   chorea,   538 

pyogenes  in  chorea,  538 
Static  ataxia,  29 
Status  epilepticus,  612 
Steeple-shaped  skull,  700 
Stereoagnosis,  50 
Stereognostic  .sense,  50 

impainuent   of,    in   tabes   dorsalis, 
426 
Stereotyped  movements,  747,  754 
Sthenic  loss  in  cerebellar  disease,  186 
Stigmata  hereditatis,  696 

of  degeneracy  in  nervous  di.*ease,  21 
of  degeneration  in  in.sanity,  696 
Stimulants  in  leptomeningitis,  86 
"Stoppage,"  312 
Storm  center,  188 

Strain,    physical    and    mental,    in    eti- 
ology of  insanity,  718 
Stream  of  thought,  actions  induced  by 

disorders  of,  754 
Streptococcus  in  chorea.  538 

in  leptomeningitis,  78 
"Stroke,"  apoplectic,  206 
Strophanthas    in    exophthalmic   goiter, 

510 
Struma  exophthalmica,  501 
Strychnin     in     anterior     poliomyelitis, 
*  385 

in  brain-tumor,  265 
in  bronchial  asthma,  140 
in  cerebral  hemorrhage,  216 
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Strychnin  in  cerebral  softening,  226 
in  chorea,  545 
in  exophthahnic  goiter,  510 
in  nervous  deafness,  131 
in  neuralgia,  634 
in  neurasthenia,  577 
in  neuritis,  285 
in  polio-encephalitis  superior  chronica, 

153 
in  spinal  progressive  muscular  atrophy, 
400 
Stupid itas  815 
Stupor,  747 

manic,  675 
Stuttering,  67 
Subdural  space,  71 
Subjective    sounds,    hearing    of,    65 
Suicidal    tendencies,    management    of, 

776 
Sulphonal  in  chorea,  544 
in  insanity,  774 
in  mania,  784 
Supra-orbital  reflex,  32' 
Suprascapular    nerve,    lesions    of,    291 
Syllable  stumbling,  67 
Symelus,  716 

Symmetrical  lipomatosis,  519 
Sympathetic  nerve,  effect  of  division  of, 

107 
Symptom,  extension,  188 
group  of  Weber,  109 
mvasion,  188 
Romberg,  29 
signal,  31,  189 
Symi)tomatic  disorders,  629 
Svmptoms  at  a  distance,  192 
\liffused,   189 
localized,   189 
Svndactvlv,  716 

Syndrome,  Henedict-\Vel)er,  184 
Synergy,  28 
Syphilis,  cerebral,  473 
arterial  form  of,  47() 
diagnosis,  of,  477 
general  symptoms  of,  474 
gunnnatous  form  of,  477 
headache  in,  475 
meningeal  form  of,  476 
mental  symptoms  of,  477 
prognosis  of,  478 
s|)ecial  svmptoms  of,  475 
treatment  of,  479.  4  2 
hereditary  cerebrospinal,  4Sl 
in  etiology  of  insanity,  722 
iidierite<i,     pre<lisposing    to    nervous 

disease,   18 
of  cranial  nerves,  474 
of  nervous  svstem,  471  • 

accpiired,  472 

spinal,  diagnosis  of.  481 

prognosis  of,  481 

treatment  of,  482 

Syphilitic    ataxic    paraplegia,    480 

cerebral  arteritis,  473 

meningitis,  473 
cerol)ritis,  473 
meningomvelifis,  479 


Syphilitic  mental  disease,  477 

myelitis,  480 

neuritis,  481 

I)seudoparesis,  477 

softening  of  cord,  480 

spinal  meningitis,  479 
paralysis,  480 

tumors  of  brain,  255 
Syphilophobia,  477 
Syringomyelic  dissociation,  389 
Syringomyelitis,  386 

anesthesia  in,  389 

arthropathies  in,  390 

atrophv  in.  390 

clinicaf  forms  of,  391 

course  of,  391 

diagnosis  of,  392 

etiology  of,  386 

morbicf  anaton»y  of,  387 

Morvan's  ty|>e  of,  391 

motor  disturbances  in,  390 

prognosis  of,  392 

sensory  disturbances  in,  389 

symptoms  of,  388 

treatment  of,  392 

trophic  features  of,  390 

unusual  symptoms  of,  391 

vasomotor  symptoms  of,  391 


Tabes,  combir»ed,  448 
dorsalis,  414 

amyotrophia  \\\,  439 

analgesia  in,  425 

aneur3''sm  in,  435 

ataxia  in,  421 

auditory  symptoms  in,  430 

l)lo(>d   in,  4.35 

bones  in,  435 

cerebral  disturbances  in,  440 

constipation  in,  432 

course  of,  441 

cramps  in,  424 

crises  in,  431 

diagnosis  of,  442 

diarrhea  in,  432 

(hfferential  diagnosis  of,  443 

disonlers  of  generative  function  in, 
4.33 
of  intestines  in,  432 
of  nutrition  in,  435 
of  osseous  system  in,  4.3.5 
of  respiratory  apparatus  in,  4.34 
of  skin   in,  4.39 
of  stomach  in,  431 
of  urinary  apparatus  in,  4.32 
of  vascular  apparatus  in,  434 

disturl>ance  of  the  reflexes  in,  427 

etiology  of,  414 

gastric  crises  in,  431 

girdle  sensation  in,  42.5 

glycosuria  in,  433 

herjies  zoster  in,  4.39 

hyj)eralgesia  in,  426 

impairment   of  stereognostic  sense 
in.  426 

impotence  in,  433 
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Tabes  dorsalis,  involuntary  movements 
in,  423 

labj'rinthine  disturbance  in,  431 

laryngeal  crises  in,  434 

stroke  in,  434 

lightning  pains  in,  424 

mercurv  in,  444 

morbid  anatomy  of,  416 

moCor  disturbances  in,  421 

muvscles  in,  lack  of  tonicity  of,  427 

muscular  atrophies  in,  439 

m  void  ism  in,  423 

nasal  crises  in,  431 

nephritic  crises  in,  433 

optic  nerve  in,  430 

pains  in,  424 

|)alsies  in,  423 

perforating  ulcer  in,  439 

pharjTigeal  crises  in,  434 

phenacetin  in,  447 

prognosis  of,  444 

ptosis  in,  429 

f)upils  in,  429 

rarefying  asteitis  in,  436 

rectal  crises  in,  432 

Rol)ertson's  sign  in,  429 

Romberg's  sign  in,  421 

sensory  disturbances  in,  424 

spontaneous  fractures  in,  435 

squint  in,  429 

symptoms  of,  420 
tabulation  of,  440 

tabetic  arthropathy  in,  436 

temperature  in,  435 

treatment  of,  444 

trophic     cutaneous     disorders     in, 
430 
disorders  in,  435 

urotropin  in,  447 

valvular  dise&«ie  in,  434 

varieties  of,  441 

visceral  disorders  in,  431 

visual  disturbances  in,  429 

vomiting  in,  431 

Westphal's  sign  in,  427 
spasmodic,  448 
Tal>etic  arthropathy,  436 
crises,  431 
cuirass,  426 
fractures,  435 
joint,  437 
Tache  c^r^brale  in  leptomeningitis,  82 

in  tubercular  leptomeningitis,  92 
Tachvcardia,   141 
Tactile  sense,  50 

testing  of,  50 
Taste,  center  for,   168 
electrical  testing  of,  47 
examination  of,  65 
hallucinations  of,  734 
illusions  of,  738 
in  facial  paralysis,  124 
loss  of,  66 
perversions  of,  66 
subjective  sensations  of,  66 
Teeth,  anomalies  of,  710 
Temperature  changes  in   insanity,   759 


Temjjerature,  examination  of,  24 

in  anterior  poliomyelitis,  381 

in  cerebral  hemorrhage,  207 

in  leptomeningitis,  82 

in  spinal  leptomeningitis,  274 

in  tubercular  leptomeningitis,  91 

localized  elevation  of,  as  a  symptom  in 
brain  disease,  191 
Tender   points   in   sciatic  neuritis,   304 

of  \  alleix,  630 
Tenderness  as  a  symptom,  57 

as  a  symptom  of  brain  disease,  191 

in  leptomeningitis,  82 

in  multiple  neuritis,  316 

in  sciatic  neuritis,  303 
Tendon-reflexes   in    leptomeningitis,   83 

in  tubercular  leptomeningitis,  91 
Tendons,   trophic  disorders  of,   38 
Teratoma  of  brain,  256 
Terminal  dementia,  693 
Tetanilla,  530.      See  also  Tetany, 
Tetanus,  525 

antitoxin  in,  527 

cathodal  closing,  44 

cephalic,  526 

diagnosis  of,  526 

etiology  of,  525 

eucain  in,  527 

head,  526 

hydrophobicus,  526 

morbid  anatomy  of,  525 

morphin  in,  527 

neonatorum,  526 

prognosis  of,  526 

puerperal,  526 

symptoms  of,  525 

treatment  of,  527 

varieties  of,  526 
Tetany,  530 

course  of,  533 

diagnosis  of,  533 

etiology  of,  530 

prognosis  of,  533 

symptoms  of,  531 

treatment  of,  533 
Thermic  sense,  testing  of,  51 
Thermo-analgesia,  51 
Tliermo-anesthesia,  51 
Third  ner\'e,  affection  of,  in  leptomen- 
ingitis, 81 
anatomical     considerations  of,   105 
effect  of  division  of,  106 
Thomsen's  disease,  556 
diagnosis  of,  558 
etiology  of,  556 
morbid  anatomy  of,  556 
symptoms  of,  557 
treatment  of,  558 
Thoracic    nerve,    posterior,    lesions    of, 

290 
Thought-inhibition,  747 
Thrombosis  a  cause  of  cerebral  soften- 
ing, 218-226 

of  arteries  of  spinal  cord,  354 

of  sinus,  226.     See  also  Sinus  throm- 
bosis. 
Thrombotic  softening  of  spinal  cord,  354 
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Tliyroid  treatment,  500 
Thyroidin,  501 
Tic,  625 

douloureux,  30,  627 

etiology  of,  626 

treatment  of,  627 
Tinn.tus,   129,   130 
Toe-sigii    of    Habinski,    36 
Toes,  center  for  movements  of,   166 
Tongue,  anonuilies  of,  710 

motor  center  for,  165 

paralysis  of,   149 
Tonic  convulsions,  31 

excess  in  cerebellar  disease,   187 

si)asm,  30 
Topical    symptoms    in     brain    disease, 

191 
Torticollis,  niental,   146,  627 

spasmodic,   147,  627 
Torus  palatinus,  70(),  710 
Toxic  influences  in  etiology  of  insanity, 

719 
Trance,  hysterical,  594 
Transitory  mania,  781 
Transverse  myelitis,  356 
Traimiatic  neuromata,  286 

neuroses,  623 
Tremors,  29 

familv.  560 

fibrillary,  29 

handwriting  in,  30 

im|x>rtance  of,  29 

intention,  29 

testing  for,  30 

volitional,  29 
Trephining     in     cerebral     hemorrhage, 
216 

in   leptomeningitis,  87 
Triceps  reflex,  34 

Trifacial    nerve,    anatomical    considera- 
tions of,   1 13 
cortical  diseases  of,   115 
disease  of  branches  of,   117 
diseases  of,   113 
nuclear  disease  of,   115 
I>eripheral     intracranial     affections 
of,   115 

neuralgia,  (>32 

neuritis,   IIS 
Trigeminus.     See  Trijarial  uvrrc. 
Trigonocephalus,  701 
Trinitrin  in  angina  i>ectoris,   144 

in   Raynaud's  disea*<e,  515 
Trional  m  chorea,  545 

in  epilci)sy,  ()18 

in   insanity.  774 

in  mania,  784 

in   neurasthenia,  578 
Trismus,  525 
Troi'hanteric  point,  304 
Trophic  conditions,  37 

disorders  in   insanity,  757 
Tropho-edema,  chronic  hereditary.  523 
Trophoneuroses,  476 
Trousseau's  sign  of  tetany,  532 
Trunk,  center  for  movements  of,  166 

nerves  of,  lesions  of,  300 


Tul)ercle  of  the  brain,  252 
Tul)ercular     meningitis,   89.     See   also 

LrpUtmniingUis    tubercular. 
Tul)erculosis  in  etiology  of  insanity,  723 
Tumors  in  frontal  region,  vertigo  with, 

186 
of  brain,  252 

changes  in  cord  in,  257 

course  of,  260 

diagnosis  of,  261 

etiology  of,  252 

headache  in,  258 

hemiplegia  in,  260 

pathological  anatomy  of,  252 

prognosis  of,  2()3 

symptoms  of,  257 

syphilitic,  255 

treatmeht  of,  264 

vertigo  in,  259 

vomiting  in,  259 
of  nerves,  285.     See  also  Nniromata. 
of    spinal    cord,    372 

meninges,  372 
pituitary,  with  acromegaly,  256 
Tuning-fork  in  testing  hearing,  64 
Turkish  baths  in  multiple  neuritis,  327 
Twelfth  cranial  nerve.     See  Hyptxflossal 

nerve. 
Typhoid  bacillus  in  leptomeningitis,  78 


I'lx.xr  nerve,  lesions  of,  295 
rnorientation,  745 
rnsymmetrical  hyi^rtrophies,  521 
Upj^r   extremitv,    center    for    motions 

of,  166 
Frine,  condition  of,  25 

in   insanitv,  758 

m   leptomeningitis,  83 

incontinence,  of   23 
I'rotropin   in  tal)es  dorsalis,  447 
Trticaria,  giant.  517 

in   leptomeningitis,  82 


Vac. IS,    anatomical    considerations   of, 
134 
cardiac  branches  of,   141 
diseases  of,   135 
gastric  branches  of,   146 
laryngeal  branches  of,   135 
jiharyngeal  branches  of,   135 
pulmonary  branches  of,   139 
Valerian   in   myoclonia,  549 
Valleix,  tender  points  of,  630 
Vascular  disorders  in   insanity,  760 
Veins,  cereliral,  anatomy  of,  227 
Venereal     history,     importance     of,     in 

diagnosis  of  nervous  disease,    19 
Venesection     in     cerebral     hemorrhage, 

216 
Veratum  in  (•erel)ral  heinorrhnge,  216 

viride  in  hematomyelia,  354 
Verbigeration,  748,   779 
\'erriicktheit.  647 

Vertebral   segments,   relatio?i    of   maxi- 
mal jx)ints  of  pain  to,  58 
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Vertical   localization    of   a    cord-lesion, 
338 

point,  169 
Vertigo  as  symptom,  190 

aural,  132.     See  also  Aural  veriigo. 

in  brain  lesions,   190 

in  cerebellar  disease,  186 

in  disease  of  labyrinth,  65 

in  epilepsy,  610,  613 

in  hysteria,  594 

in    multiple    cerebrospinal    sclerosis, 
460 

in  tumors  of  brain,  259 
of  frontal  region,   186 
Vestibular  ner\'e,  irritation  of,  132 
Violence  in  insane,  management  of,  777 
Virile  reflex,  36,  433 
Visceral    disease,    areas    of    pain    and, 
57 

I)ia,  71 
Vision,  center  for,  167 

electrical  testhig  of,  47 

illusions  of,  737 

in  multiple  neuritis,  316 

testing  of,  62 
Visual  aphasia,   176 

field,  63 

in  nenoiis  diseases,  63 

testing  of,  63 

tract.  97 
Volitional  tremor,  29 
Vomiting  as  a  cerebral  symptom,   190 

in  leptomeningitis,  80 

in  lasions  of  spinal  cord,  341 

in  tabe<<  dorsalis,  431 

in  tubercular  meningitis,  101 

in  tumor  of  .brain,  259 

projectile,  as  a  symptom,  190 


Wahnsinn,  647,  679,  680 
Wasting  palsy,  393 

Weakness,  muscular,  in  leptomeningitis, 
81 
of  judgment,  752 


Weber,  symptom  group  of,  109 
Weber's  test,  431 

Weichselbaum's    diplococcus    in    lepto- 
meningitis, 78 
Wernicke's   classification    of   psychoses, 
658 
hemianopic  pupillar^•  reaction,  100 
sign,  33 
Westphal's  sign,  427 
Whisky  in  angina  i)ectori.s,  144 
White   cerebral  softening,   219 

matter  of  cord,  lesions  of,  413 
Wildermuth's  Aztec  ear,  713 

ear,  713,  715 
Word  memories,  170 
stability  of,   172 
storage  of,  171 
Word-blindness,    explanation    of    pro- 
duction of,   100 
lesion  causing,   168 
Word-centers,  170 
Word-<leafness,   130,   174 

lesion  causing,   168 
Wormian   bones,  significance  of,  703 
Wrist,  center  for  moyements  of,  166 
Wrist-clonus,  34 
Writers'  cramp,  57 
course  of,  565 
diagnosis  of,  565 
etiology  of,  561 
motor  disorders  of,  562 
patholog>'  of,  561 
prognosis  of,  565 
sensory  disorders    in,  565 
symptoms  of,  572 
treatment  of,  566 
Written  speech,  perception  of,  68 
Wryneck,  spasmodic,  145 


Yellow  cerebral  softening,  219 


Zona,  328.     See   also    Herpes   zoster. 
Zoster,  328.     See  also  Herpes  zoster. 
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9.  HENRIETTA  STREET       COVENT  GARDEN.  LONDON 
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pubhcations  is  a  high  one  is  evidenced  by  the  fact  that 
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of  16J  of  the  teaching  books  employed  are  publications 
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Ashton's 
Practice  of  Gynecology 


The  Practice  of  Qynecology.  By  W.  Easterly  Ashton.  M.DJ 
LL.U,,  Professor  of  Gynecology  in  the  MLilico-Chinirgical  College^ 
Philadelphia.  Handsome  octavo  volume  of  1079  pages,  containing  1 
original  lint:  drawings.     Cloth,  86.50  net;  Malf  Morocco,  S?  50  ncl. 

JUST   ISSUED— THOROUGHLY  ORIGINAL 

Dr.  Ashlon's  Practice  of  fjjnecology  is  ^  new  departure  in  medical  lext-b 
making'.  The  author  lakes  up  each  procedure  necessary  to  gynecologic  v 
step  by  step,  Ihe  sludenl  being  led  from  one  step  to  another,  just  as  in  studyJa) 
any  non-medical  subject,  the  minutest  detail  being  explained  in  language  I 
cannot  fail  to  be  understood  even  at  first  reading.  Nothing  is  left  10  be  taken  li: 
granted,  the  author  not  only  telling  his  readers  in  every  Instance  what  should  b 
done,  but  also  precisely  how  to  do  it.  A  distinctly  original  feature  of  the  book  is 
ibe  illiiBirations.  numbering  over  one  thousand  line  drawings  made  especially 
under  the  author's  personal  supervision  from  actual  apparatus,  living  models,  and 
dissections  on  the  cadaver.  These  line  drawings  show  in  detail  the  procedures 
and  operations  without  obscuring  their  purpose  by  unnecessary  and  unimportant 
anatomic  surroundings,  thus  enabling  the  sludenl  to  see  at  a  glance  the  eiact 
method  employed.  All  the  methods,  tests,  etc..  discussed  have  been  carefully 
verified  by  the  author  so  as  to  assure  their  value  and  accuracy.  Definite  and 
precise  instructions  are  given  as  to  how  to  preserve  specimens  of  morbid  tissue 
and  secretions,  and  how  to  deliver  them  in  good  condition  to  the  pathologist. 
Chwlei  B.  PmroM.  M.D. 

h'urmirly  Praftiior  pf  Gynicehgy  in  Ike   Univinity  of  Ptnniyhiania. 

'■  I  know  of  no  book  ih«i  goe»  to  ihoroughly  and  saiislaclorlly  Into  oil  th«  Jtlaiii  of  ei 
Ihing  connecicd  wiih  Ihe  mbjeci.     In  Ihb  respeci  your  booli  differs  Irom  (he  others.'" 

G»ott»  M.  Edebohb,  M.D. 

Pn/i<i0r  of  Due-m  ••/  WfmiH.  Neia  York  Poil-Graditit  Mi.ii<iit  Sikoel 
"  I  have   looked  ii  through   and   muiI  coDgratuUte  you  upon  having  produced   ■ 
book  moit  ttdminbly  adiipic.i  lo  track  gyiieccilngy  lo  those   who  must  gel  llirir  knowle 
even  lo  Ihe  miiiutrsl  and  most  elemenury  ilel.-iili,  [rum  booki.     I  ihink  I  can  predict  for ) 
I«Se  demand.'' 
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HirstV 
Diseases  of  Women 


A  Text-Book  of  Diseases  of  Women.     By  Bakton  Cooke  Hirst, 

M.D..  Professor  of  Obstetrics,  University  of  Pennsylvania;  Gynecolo- 
gist to  the  Howard,  the  Orthopedic,  and  the  Philadelphia  Hospitals. 
Octavo  of  745  pages,  with  701  original  illustrations,  many  in  colors. 
Cloth,  $5.00  net. 

JUST     ISSUED-    NEW    (2d)    EDITION 
WITH  701  ORIGINAL  ILLUSTRATIONS 

The  new  edition  of  this  work  has  Just  been  issued  after  a  careful  rev 
As  diagnosis  and  treatment  are  of  the  greatest  importance  in  considering  diseases 
of  women,  particular  attention  has  been  devoied  to  these  divisions.  To  this  end, 
also,  the  work  has  been  magnificently  lllitminated  with  701  illustrations,  for  the 
most  part  original  photographs  and  water-colors  of  actual  clinical  cases  accumu- 
lated during  the  past  flfceen  years.  The  palliative  treatment,  as  well  as  the 
radical  operative,  is  fully  described,  enabling  the  general  practitioner  10  treat 
many  of  his  own  patients  without  referring  them  to  a  specialist.  An  entire 
tion  is  devoied  to  a  full  description  of  all  modern  gynecologic  operations,  illi 
nated  and  elucidated  by  numerous  photographs.  The  author's  extensive 
perience  renders  this  work  of  unusual  value. 


OPINIONS  OF  THE  MEDICAL  PRESS 


Medkal  Record.  New  York 

■'  lis  menls  can  be  apprecisled  only  bv  a  i 

many  olhtT  leil-  hokb.'' 

Boiton  MedlcM  and  Sttitk&t  Jounwl 

"The  aulhor  has  given  special  attention  to  diagnosis  and  treatment  throughout  the  book, 
■nd  has  produced  a  praclical  Irentise  which  should  be  of  Ihe  |riEBlesl  value  lo  the  sludenl,  the 
gene  ml  practitioner,  and  Ihe  ipeciaUst."' 

Medical  Newi,  New  York 

u»eful  lo  the  non-opemior  u  lo  the  specialist." 


SAUNDERS-   BOOKS  ON 

Hirst's 
Text-Book  of  Obstetrics 

Fourth  Edition,  Thoroughly  Revised  and  Enlarged 


A  Text-Book  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.l 
Professor  of  Obstetrics  in  ihc  University  of  Pennsylvania.  Handst 
octavo,  899  pages,  with  746  illustrations,  39  of  them  in  colors.  Clol 
25.00  net;  Sheep  or  Half  Morocco,  $6.co  net. 

RECENTLY  ISSUED 

Immedialely  nn  ils  pubiication  this  work  took  ils  place  as  the  leading  text-book 
on  the  subject.  Both  in  this  country  and  In  England  it  is  recn^niied  as  the  most 
satisfactorily  written  and  clearlj'  illustrated  work  on  obstetrics  in  (lie  language. 
The  iliustratinns  form  one  of  the  features  of  the  book.  "They  are  numerous  and 
thcmost  of  them  are  original,  In  this  edition  the  book  has  been  thoroughly  revised. 
More  attention  has  been  given  to  the  diseases  of  the  genital  organs  associated  with 
or  following  childbirth.  Many  of  the  old  illuslralmns  have  been  replaced  by  better 
ones,  and  there  have  Ijeen  nddcd  a  number  entirely  new.  The  work  t 
subject  from  a  clinical  sl.ind|ii'mi. 


OPINIONS  OF  THE   MEDICAL  PRESS 


BfMuh  Medical  JounuJ 

"  The  populanly  of  American   Icxi-liooks  In   Ihii  coanlry  is  one  of  Ihc  fei 
years.     The  popularily  ts  probably  ehmfly  due  to  Ihr  greal  aupcnorny  of  iheii 
over  those  of  the   English  lext-books.     The  il1us<rstloni  tn  Dt.  Hirst's  volume 
numerous  nnd  far  belter  i-inculed,  und   Ilierrfon:  taon  iDitcucltre.   Ih«n    ihos 
found  In  the  worki  of  writcn  on  obsleldcs  In  our  own  tountry." 

Btilletin  of  Johni  Hopkini  Hoipital 


The  MedicU  Record,  New  York 

"Tlie  illusiraiions  are  numerous  and  are  works  nf  .iii.  man)'  of  Ihem  appearing  fo; 
lime.  The  author's  style,  though  condensed,  Is  singularly  clear,  so  Ihiil  il  li  never  i 
to  re-read  a  lenience  in  order  to  gra&p  the  meaning.  As  a  true  model  of  what  a  mod 
book  on  obstelria  should  be,  we  feel  Jiutlfied  in  affirming  that  Dr.  Hitst's  book  is  wilboitl  • 
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Illustrated   Dictionary 

Third  Revised  Edition— Recently  Issued 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine.  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches ;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
DoKLAND,  M.  D.,  Editor  of  "The  American  Pocket  Medical  DictioO' 
ary."  Large  octavo,  nearly  800  pages,  bound  in  full  flexible 
Price,  44.50  net ;  with  thumb  index,  $5.00  net. 
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Amount  of  Matter  in  a  Miidmuni  Space,  naA  ftt  the  I^wert 
Pouible  Coit 
THREE  EDITIONS  IN  THREE  YEARS— WITH  tSOO  NEW  TERMS 

The  immediate  success  of  this  work  is  due  to  the  special  features  thai  distin- 
guish it  from  other  books  of  its  kind.  It  gives  a  maximum  of  matter  in  a  mini- 
mum space  and  at  the  lowest  possible  cost.  Though  it  is  practically  unabridged, 
yet  by  the  use  of  thin  bible  paper  and  flexible  morocco  binding  it  is  only  I  >|' 
inches  thick.  The  result  is  a  truly  luxurious  specimen  of  book -making.  In  this 
new  edition  the  book  has  been  thoroughly  revised,  and  upward  of  fifteen  hundred 
new  terms  that  have  appeared  in  recent  medical  literature  have  been  added,  thus 
bringing  the  Iwok  absolutely  up  to  dale.  The  book  contains  hundreds  of  terms 
not  to  be  found  in  any  other  dictionary,  over  100  original  tables,  and  many  hand- 
some illustrations,  a  number  in  colors. 


Ho-ward  A.  Kelly.  M.  D.. 

••  Dr.  Dorland'i  diolionarf  ii  mlmlnilili 
Hie.    No  eiTDTi  h«vE  be 

Rotwen  P«ric  M.  D.. 

Pr^fiiior  Bf  Primiplis  and  PracHet  if  Sttrgtry  and  of  C 

Bufalo. 
"  I  muti  sckoowledee  my  isloniihinent  at  leeing  how  much  He  has  condriued  wilhin  n 
bvely  imall  space.     I  find  uolhing  to  criiiciie,  very  much  lo  cornmend,  and 
tnding  tome  of  ihe  new  wordi  which  are  nol  in  oiher  recent  dlcdonarie*." 


The  American 
Text-Book  of  Obstetric./* 

Second  Edition,  Thoroughly  Revised  and  Enlarged 


The  American  Text-Book  of  Obstetrics.  In  two  volumes.  Edited 
by  Richard  C.  Norris,  M.D.,  Assistant  Professor  of  Obstetrics  in  the  | 
University  of  Pennsylvania;  Art  Editor,  Robert  L.  Dickinson,  M.D.,  1 
Assistant  Obstetrician,  Long  Island  College  Hospital,  N.  V.  Two  j 
handsome  octavo  volumes  of  about  6oo  pages  each;  nearly  500  illu; 
trations,  including  49  colored  and  half-tone  plates.  Per  volume:  I 
Cloth,  ;S3.5o  net ;  Sheep  or  Half  Morocco,  JLt.oo  net. 

RECENTLY  ISSUED— IN  TWO  VOLUMES 

Since  the  appearance  of  the  first  ediiior  of  Ihis  work  many  important  advances 
have  been  made  in  the  science  and  art  of  obstetrics.  The  results  of  bacteriologic 
andof  chemicobiologic  research  as  applied  lo  the  pathology  of  midwifery  ;  the  wider 
range  of  the  surgery  of  pregnancy,  labor,  and  of  the  puerperal  period,  embrace 
new  problems  in  obstetrics.  In  this  new  edition,  therefore,  a  thorough  and  critical 
revision  was  required,  some  of  the  chapters  being  entirely  rewritten,  and  others 
brought  up  to  date  by  careful  scrutiny.  A  number  of  new  illustrations  have  been 
added,  and  some  that  appeared  in  the  lirst  edidon  have  been  replaced  by  others 
of  greater  excellence.  By  reason  of  these  extensive  additions  the  new  edition 
has  been  presented  in  two  volumes,  in  order  to  facilitate  ease  in  handling.  Th«  | 
pnce,  however,  remains  unchanged. 


Penrose's 
Diseases  of  Women 

Fifth  Revised  Edition 


A  Text-Book  of  Diseases  of  Women.     By  Charles  B.  Penroi 

M   D.,  Vh.  L)..  formerly  Professor  of  Gynecology  in  the  University  o 

Pennsylvania;  Sui^eon  to  the  Gynecean  Hospital,  Piiiladclphia.     Ocl 

tavo  volume  of  550  pages,  wiih   225  fine  original  illustrations.     Clol 

S3-73   net. 

RECENTLY   ISSUED 

Regularly  every  year  a  new  edition  of  ihis  excellent  text-book  is  called  for. 

and  it  appears  to  be  in  as  great  favor  with  physicians  as  with  students,  tndeed, 
this  book  has  taken  its  place  as  [he  id<a]  work  for  the  general  practitioner.  The 
author  presents  the  best  leaching  of  modem  gynecology,  untrammeled  by  anti- 
quated ideas  and  methods.  In  every  case  the  most  modern  and  progressive 
techniciue  is  adopted,  and  the  main  points  are  made  clear  by  excellent  illustra- 
tions. The  new  edition  has  been  carefiiUy  revised,  much  new  matter  has  been_ 
added,  and  a  number  of  new  original  illusiralionB  have  been  introduced, 
revised  form  this  volume  continues  to  be  an  admirable  exposition  of  the  pre 
status  of  gynecologic  practice. 


PERSONAL   AND   PRESS  OPINIONS 


Howud  A.  Kelly.  M.  D., 

Pro/fuor  of  Gyntiology  and  Oisltfrici,  Johni  Hopiiiu  Univtriily.  Ball 
■•  1  shall  value  very  highly  thr  copy  of  Ppnmip-|!  ■  Diseases  of  Worn, 
slready  recommended  il  lo  my  cIkss  v 

E.  E.  Mont«aDiM7,  M.  D., 

Pr./fisii>r  ef  GyKtCBlBgy,  Jfftrsea  Mtdical  Calltgi.  Pkilidtlfkia. 
"  Thi-  copy  of  ■  A  Ten-Book  of  Disease!  of  Won 

Briitol  MedcoXMnvgkal  Journal 

"  Thi»  is  an  excellenl  work  which  goes  straighl 
■■  a  tnutworthy  txpatitum  ol  modem  gynecoIoKy.' 


oyxEcoLoav  a.\p  onsreTHfcs. 


Garrigues' 
Diseases  of  Women 

Third  Edition,  Thoroughly  Revised 


A  Text-Book  of  Diseases  of  Women.  By  Henry  J.  Garrigues, 
A.  M.,  M,  D.,  Gynecologist  to  St,  Mark's  Hospital  and  tb  the  German 
Dispensary,  New  York  Citj'.  Handsome  octavo,  756  pages,  with  367 
engravings   and   colored   plates.     Cloth,   S4.50   net;   Sheep   or   Half 

Morocco,  S5-50  "^t. 

INCLUDING  EMBRYOUXiY   AND   ANATOMY   OF  THE   GENITALIA 

The  first  Iwo  editions  of  this  work  mel  with  a  most  appreciative  reception  by 
the  medical  profession  both  in  this  country  and  abroad.  In  ihis  edition  Jic  entire 
work  has  been  carefully  and  thoroughly  revised,  and  considerable  new  mailer 
added,  bringing  the  work  precisely  down  to  dale.  Many  new  illustrations  have  been 
introduced,  thus  greatly  increasing  the  value  of  the  book  both  as  a  text-book  and 
book  of  reference.  In  fact,  [he  illustrations  form  a  complele  alias  of  ihe  embry- 
ology and  anatomy  of  the  female  genitalia,  besides  portraying  most  accurately 
I  pathologic  conditions  and  (lie  various   steps   in  the  gynecologic  opera- 

5  detailed.  The  work  is.  throughout,  practical,  theoretical  discussions  being 
carefully  avoided. 


PERSONAL   AND   PRESS  OPINIONS 


Thad.  A.  Reamy,  M.  D, 

Pr^iiioT  of  aUkil  Gynicology.  Medical  Colhge  <?/  Ohio. 
■■  One  ot  the  bt!i  teil-hooks  for  sludcnis  and  prnctillontts  wliich  has  been  published  In  th« 
EngUsh  language ;   il  ii  condensed,  dear,  and   compreheniive.     The  profbund  learning  and 
great  clinical  experience  of  Ihe  dislinguiahed  aulhor  find  cxpreilion  in  ttili  book  in  a  moM 

Nem  York  Pest-  Graduati  httdical  Sekeel. 

ge  owes  you  gralllude  for  having  given  to  Ihe  medical 
'Ttainly  put  il  Forward  lo  my  classes  8S  one  of  the  beat 
1y  with  which  to  study,  but  for  conitBot  contultationi." 
American  Journal  of  die  Medical  Sciences 

"  It  rellecis  Ihe  large  experience  of  Ihe  amhor,  both  as  a  clinician  and  a  teacher,  and  com- 

endi  much  no(  ordinarily  found  in  lext-hooks  on  g>'necology.     The  book  Is  one  of  Ihe 

e  lieatises  on  gynecology  that  we  have,  dealing  broadly  with  all  phaiet  of  tbe 


Saunders*  Year-Book 


The  American  Year-Book  otf  Medicine  and  Surgery.  A  Year)] 
Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  all  branches 
of  Medicine  and  Surgery.  Arranged  witii  critical  editorial  comments 
by  eminent  American  specialists,  under  the  editorial  charge  of  Georhie 
M.  Gould,  M.  D.  Vol.  I.,  General  Medicine ;  Vol.  11.,  General  Surgeiy 
Per  volume:  Qoth,  £3.00  net;  Half  Morocco,  ^3.75  net.  Sold 
Subseription.  . 

NOW  READY— ISSUE  OF  1905 

The  contents  nf  these  volumes,  criticnlly  selected  from  leading  journals, 
graphs,  and  text-books,  is  much  more  than  a  compilation  of  data.      The  exti 
B.re  carefully  edited  and  commented  upon  by  eminent  specialists,  the  reader 
obtaining  also  the  invaluable  annotations  and  criticisms  of  the  editors. 

The  Lancet,  London 

"  I1  is  much  more  limn  a  mere  compllnlion  of  abslncU  for.  09  each  ledlon  Is  enlrusled 
espcrii'nced  and  ithle  conttil"iiors.  Ihe  reader  has  Ihe  Dilvnntage  of  certain  ctlllcal  comme 


Barton  and  WelU' 
Medical  Thesaurus 


A  Thesaurus  of  Medical  Words  and  Phrases.     By  Wilfred  3 
Barton,  M.  D„  Assistant  to  Professor  of  Materia  Mcdica  and  Thera 
peutics,  Georgetown  University,   Washington,  D.  C. ;  and  Walter  j 
Wells,  M.  D..  Demonstrator  of  Larj'ngology,  Georgetown  Universiiyd 
Washington,  D.  C.     izmo  of  534  pages.     Flexible  leather,  J2.50  netg 
with  thumb  index.  ^3.00  net. 

A  UNIQUE  WORK— RECENTLY  ISSUED 

This  work  Is  just  the  opposite  of  a  dictionary  :  when  the  idea  or  meaning  t 
in  Ihe  mind,  it  endeavors  to  supply  the  word  or  phrase  to  express  that  idea, 
value  is  evident. 

Botton  Medickl  uid  Surgical  Journal 

"  We  ciLti  easily  see  llie  value  of  such  a  book,  and  can  ce 


American 
Text-Book  of  Gynecology 

Second  Edition.  Thoroughly  Revised 


American  Text-Book  of  Gynecology :  Medical  and  SurgicauI 
By  10  of  ifie  leading  Gynecologists  of  America.  Edited  by  J.  Mij^ 
Baldy.  M.  D..  Professor  of  Gynecology  in  ihe  Philadelphia  Polyclin 
Handsome  imperial  octavo  volume  of  71S  pages,  with  341  illustrations-l 
in  the  text,  and  38  colored  and  half-tone  plates.  Cloth,  J6.cx3  net;T 
Sheep  or  Half  Morocco,  $7.00  net. 

MEDICAL  AND  SURGICAL 

This  volume  is  thoroughly  practical  in  its  teachings,  and  is  intended  ta  be  s  I 
-working   text-book   for  physicians   and  stiiiients.      Many  of  the   most   important    ' 
subjects  are  considered  from  an  entirely  new  standpoint,  and  are  grouped  together 
in  a  manner  somewhat  foreign  to  the  accepted  custom,     in  Ihe  revised  edition 
of  this  book  much  new  material  has  been  added  and  some  of  [he  old  eliminated 
or  modiRed.      More  than  forty  of  the  old  illustrations  have  been  replaced  by  n 
The  portions  devoted  to   plastic  work  have  been  so  greatly  improved  a 
I  be  practically   new.      Hysterectomy,   both   abdominal  and  vaginal,  has  been  1 
I,  and  all  the  descriptions  of  operative  procedures  have  been  carefully  1 
revised  and  fully  Illustrated, 
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Dorland's 
Modern   Obstetrics* 


Modern  Obstetrics:  General  and  Operative.     By  W.  A.  NEWMAlf' 

DoRLAND,  A.M.,  M.  D..  Assistant  Instructor  in  Obstetrics,  UniverJ 
sity  ot'  Pennsylvania;  Associate  in  Gynecology  in  the  Philadelphia! 
Polyclinic,  Handsome  octavo  volume  of  797  pages,  with  201  iltustra-a 
tions.     Cloth,  S4.00  net. 

Second  Edition,  Revised  and  Greatly  Enlarged 

In  this  edition  the  book  has  been  entirely  rewritten  and  very  greailj'  enlarged.  1 
Among  the  new  subjects  introduced  arc  ihc  surgicil  ireatmeni  of  puerperal  sepsis, 
infant  mortality,  placental  transmission  of  diseases,  serum -therapy  of  puerperal 
sepsis,  etc.      By  new  illustrations  the  text  has  been  elucidated,  and  the  subject  pre- 
sented in  a  most  instructive  and  acceptable  form. 

Journal  of  the  American  MvdictJ  AModatioii 
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Davis'  Obstetric  and 
Gynecologic  Nursing 


Obstetric  and  Qynecologic  Nursing.    By  Paiward  P.  Davis,  A.M., 
M.  D.,   Professor  of  Obstetrics   in   tile  Jefferson  Medical  College  and 
Philadelphia   Polyclinic ;    Obstetrician   and   Gynecologist,   Philadelphia 
Hospital.     i2mo  of  400  pages,  illustrated.     Buckram,  gi.75   net. 
RECENTLY   ISSUED-SECOND   REVISED  EDITION 

Obstetric   nursing  demands  some  knowledge  nf  natural  pregnancy,  and  gyne-J 
cnlogic  nursing,  really  a  branch   of  surgical  nursing,  requires  special  i 
and  training.     This  volume  presents  this   informal 

form.     This  second  edition  has  been  very  carefully  revised  throughout,  bringin| 
the  subject  down  to  date. 
Th*  Lancet.  London 

pcniul  ot  ihis  book.     It  Is  wiillen  in  a  clear 
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Schaffer  and  £dgar's 

Labor  and  Operative  Obstetrics 

Atlas  and  Epitome  of  Labor  and  Operative  Obstetrics.  By  Dr. 
O,  Schaffer.  of  Heidelberg.  From  the  Fifth  Rfi-iscd  and  Enlarged 
German  Edition.  Edited,  with  additions,  by  J.  Cliftox  Edgar.  M.D., 
Professor  of  Obstetrics  and  Clinical  Midwifery,  Cornell  University  Medi- 
cal School.  New  York.  With  14  lithographic  plates  in  colors.  139  other 
iihistrations,  and  iii  pages  of  text.  Cloth,  S2.oo  net.  In  Sounder^ 
Hand- Atlas  Siries. 

This  book  presents  the  act  of  parturition  and  the  various  obstetric  operations 
in  a  series  of  easily  understood  illustrations,  accompanied  by  a.  text  treating  the 
subject  from  a  practical  standpoint.  The  author  has  added  many  accurate  repre- 
sentations of  manipulations  and  conditions  never  before  clearly  Illustrated. 

erHtions  is  adrairalile.     Tlie  drawing*,  repiwteiiling 
ler  form  or  containing  more  pracliol  points  for 


Schaffer  and  £dgar's 

Obstetric  Diagnosis  and  Treatment 


Atlas  and  Epitome  of  Obstetric  Diagnosis  and  Treatment.     By 

Dr.  O.  Schaffeu,  of  Heidelberg.  Fn'in  the  Second  Revised  German 
Edition.  Edited,  with  additions,  by  J.  Clifton  Edgar,  M.  D.,  Professor 
of  Obstetrics  and  Clinical  Midwifery,  Cornell  University  Medical  School. 
N.  Y.  With  133  colored  figures  on  56  plates,  38  text-cuts,  and  315 
pages  of  text.     Cloth,  S3.00  net.     In  Saunders'  Hand-Atlas  Series. 

This  book  treats  particularly  of  obstetric  operations,  and,  besides  the  wealth 
of  beautiful  lithographic  illustrations,  contains  an  extensive  text  of  E'^eat  value. 
This  text  deals  with  the  practical,  cUnical  side  of  the  subject.  The  symptoma- 
tology and  diagnosis  are  discussed  with  all  necessar^uUness.  and  the  indications 
for  treatment  are  definite  and  complete.  ~^~"     ^ 

New  York  Msdic&t  Joumkl 

"The  illusirationt  are  admirably  eiecutcd.  ai  the^  are  in  &11  ol  Ihese  aliases,  and  the  text 
can  safely  be  commenijird,  not  only  ai  elucidBIory  o(  Ibc  plates,  but  as  expounding  the  tci 
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Schaffer  and  Norris* 
Gynecology 

Atlas  and    Epitome  of   Qynecolosy.     By   Dk.  O.  Schaffer,  t 
Heidelberg.     From  t/if  Sfcond  Rn'isfii  ami  Ettlarged  German  Editim 
Edited,  with  additions,  by  Richard  C.  Norris,  A.  M.,  M.  D.,  Gynecol^ 
yist  to  Methodist  Episcopal  and   Philadelphia    Hospitals.     With 
colored   figures  on   90   plates,  65    text-cuts,  and  308   pages  of  tejd 
Cloth,  $3.50  net.     In  Saunders'  Nand-Atlns  Striis. 

The  value  of  this  atlas  to  the  medical  siudcni  and  to  the  general  practilioner 
will  be  found  not  only  in  the  concise  cxplanalnry  text,  but  especially  in  the  illus- 
trations.      The  large   number  of  colored  plales.   reproducing  the  appearance  o 
fresh  specimens,  give  an  accuizle  menial  picture  and  a  knowledge  of  the  change*  ■ 
induced  by  disease  of  the   pelvic  organs  that  cannot  b«  obtained   from  menri 
description. 
AnMric*n  Jounwl  of  the  Med!c«l  Soencsi 


Galbraith's 
Four  Epochs  of  Woman's  Life_ 

Second  Revised  Edition — Recently  hiued 


The  Four  Epochs  of  Woman's  Life;  A  Study  in  Hygiene. 
Anna  M.  Galbraitii,  M.  D.,  Fellow  of  the  New  York  Academy  i 
Medicine,  etc.     With   an    Introductory    Note   by   John    H.  1 
M.D.,   Professor   of  Clinical    Medicine,    University   of    Pennsylvani 
ismo  of  247  pages.     Cloth,  ^1.50  net. 

MAIDENHOOD,  MARRIAGE,   MATCRNmr.   MENOPAUSE 

In  this  instructive  work  are  slalcd,  in  a  modest,  pleasing,  a 
those  truths  of  which  every  woman  should  have  a  thorough  knowledge.     Written 
as  it  is.  for  the  laily,  the  subject  is  discussed  in  language  readily  grasped  even  b 
ihi'Se  most  unfaindiar  with  medical  siibjec 

Unnio^lMai  Medical  Review.  EntfUnd 

•  We  do  nol  u  a  rule  care  (or  medical  1 
we  niuil  adroit  ihAl  the  advice  m  Dr.  Galbrai  i 


Schaffer  and  Webster's 
Operative  Gynecology 


Atlas  and  Epitome  of  Operative  Gynecology-  By  Dr.  O.  Schaf- 
FKR,  of  Heidelberg.  Edited,  with  additions,  by  j,  Cuikence  Webster. 
M.D.  (Edin.},  F.R.C.P.E.,  Professor  of  Obstetrics  and  Gynecology  in 
Rush  Medical  College,  in  affiliarion  with  the  University  of  Chicago. 
2  colored  lithographic  plates,  many  text-cuts,  a  number  in  colors,  and 
38  pages  of  text.     In  Saunders'  }Iand-Atlas  Serits.     Cloth.  $3.00  net. 

RECENTLY  ISSUED 

Much  patient  endeavor  has  been  cMpended  by  Ihe  author,  the  artist,  and  the 
lithographer  in  the  preparation  of  the  plates  of  this  atlas.  They  are  based  on 
hundreds  of  photographs  taken  from  nature,  and  illustrate  most  failhfuUv  the 
ious  surgical  situations.  Ur.  Schaffer  has  made  a  specialty  of  demonstrating 
by  illustrations. 

Medic&l  Record,  New  Yofk 

■*  The  volume  ihould  provu  most  liclpful  to  studencs  nnd  otl 
e  acquired  only  in  Ihc  amphilhenler  idelf," 
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Obstetrics  for  Nurses 


Obstetrics  for  Nurses.  By  Joseph  B.  De  Lee,  M.D..  Professor  of 
Obstetrics  in  the  Northwestern  University  Medical  School ;  Lecturer 
in  the  Nurses'  Training  Schools  of  Mercy,  Wesley,  Provident,  Cook 
County, and  Chicago  Lying-in  Hospitals.  i2mo  volume  of  460  pages, 
fully  illustrated.  Cloth,  $2.50  net. 

RECENTLY   ISSUED 


While  Ur.  De  Lee  has  written  his  work  especially  for 
titioner  will  find  it  useful  and  instructive,  since  the  duties  of 
upon  him  in  the  early  years  of  his  practice.  The  ilUi; 
md  represent   photographs  laki 


yel  Ihe  prac- 

often  devolve 

ire  nearly  all 

from   actual  scenes.      The  text  is  the 


result  of  the  authur's  ei^'ht  years'  experience  in  lecturing  t 

different  training  schools. 

J.  CUfton  Edx&r.  M.  D.. 

Proftiior  »/  OiiMrii!  aid  Clinical  Mid-uii/try.  Ccrnill  l/niverjity 
'"  li  is  far  and  away  ihc  beil  llial  his  come  10  my  notice,  and  I  iha 

recommending  it  la  my  nurses,  and  students  u  well." 
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American  Pocket  Dictionary  '°^,^LIT' 

Tfie  Amekican  I'ocKKT  Medical  DicTioNARV.  Edited  by  W, 
A.  Newman  Dorland,  A.M.,  M.D.,  Assistant  Obslctridan  to  the 
Hospital  of  the  University  of  Pennsylvania;  Fellow  of  the  American 
Academy  of  Medicine.  Over  550  pages.  Full  leather,  limp,  with 
gold  eilges.  ^i.oo  net;  with  patent  thumb  index,  gi.25  net. 
June*  W.  Holland,  M.D., 
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Grain's  Gynecolo^.  New  (< 

Essentials  of   Gvnecolooy.     By  Edwin  B.  CkAiiiN.  M.  D., 
Professor  of  Obstetrics,  College  of  Physicians  and  Surgeons,  New 
York.     Crown  octavo.  215    pages,  62  illustrations.     Cloth,  jKi.' 
net.     hi  Sniiihlcri    Quation-Compend  Scrii'. 
The  Medical  Record,  New  York 
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Boisliniere'a  Obstetric  Accidctnts,  Emergencies,  and 
Operations 

Obstetric  Accidents,    Emergencies,  and  Operattons. 
the  late  L.  Ch.  Boisliniere,  M.D..  Emeritus  Professor  of  ( 
stctrics.  St.  Louis  Medical  College  ;  Consulting  Physician.  St.  LouiS 
Female  Hospital:     3S1  pa^cs.  illustrated.     Cloth.  f2.oo  net. 
'  Bridili  Medical  Joumkl 

"  ll  \i  dearly  unci  lonciKly  wtllicn.  and  ii  cvitlcnlly  Ihr  work  of  ti  tpiiL-lirc  atid 

Ashton's   Obstetrics.  tat  Inued-New  (M 

Essentials  of  08.stethics.     By  W.  Easterlv  Ashton,  M.D^ 
Professor  of  Gynecology  in  the  Medico-Cliirurgical  College,  Phila 
delphia.     Crown  octavo,  256  pages.  75  illustrations.     Cloth,  g'l.c 
net.     /«  Sijiiritlcrs'  QiiesHon-Compend  Series. 


